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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Single Technology Appraisal (STA)

Palbociclib in combination with an aromatase inhibitor for previously
untreated metastatic, hormone receptor-positive, HER2-negative breast cancer
[ID915]

Matrix of consultees and commentators

e Pfizer (palbociclib)

Patient/carer groups

Black Health Agency

Breast Cancer Care

Breast Cancer Now

Breast Cancer UK

Cancer Black Care

Cancer Equality

Haven

HAWC

Helen Rollason Cancer Charity
Independent Cancer Patients Voice
Macmillan Cancer Support
Maggie’s Centres

Marie Curie Cancer Care
Muslim Council of Britain

South Asian Health Foundation
Specialised Healthcare Alliance
Tenovus Cancer Care
Women’s Health Concern

Professional groups

Association of Breast Cancer Surgery

Association of Cancer Physicians

British Geriatrics Society

British Institute of Radiology

British Psychosocial Oncology

Society

Cancer Research UK

¢ Royal College of General
Practitioners

¢ Royal College of Nursing

e Royal College of Pathologists

Consultees Commentators (no right to submit or
appeal)
Company General

e Allied Health Professionals Federation

e Board of Community Health Councils in
Wales

e British National Formulary

e Care Quality Commission

e Department of Health, Social Services
and Public Safety for Northern Ireland

e Healthcare Improvement Scotland

Medicines and Healthcare products

Regulatory Agency

National Association for Primary Care

National Pharmacy Association

NHS Alliance

NHS Commercial Medicines Unit

NHS Confederation

Scottish Medicines Consortium

Possible comparator companies

e Accord Healthcare (anastrazole,
letrozole)

e Actavis (anastrazole, exemestane,
letrozole)

e AstraZeneca (anastrazole)

Consilient Health (anastrazole,

exemestane)

Novatrtis (letrozole)

Pfizer (exemestane, tamoxifen)

Sandoz (anastrazole)

Teva UK (exemestane)

Zentiva (anastrazole, exemestane,

letrozole)

Relevant research groups
e Against Breast Cancer
e Breast Cancer Hope
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Consultees Commentators (no right to submit or
appeal)

¢ Royal College of Physicians e Breast Cancer Research Trust

¢ Royal College of Radiologists e Cochrane Breast Cancer Group

¢ Royal Pharmaceutical Society ¢ Institute of Cancer Research

e Royal Society of Medicine e MRC Clinical Trials Unit

e Society and College of ¢ National Cancer Research Institute
Radiographers e National Cancer Research Network

e UK Clinical Pharmacy Association ¢ National Institute for Health Research

e UK Health Forum e Pro-Cancer Research Fund

e UK Oncology Nursing Society

Others Associated Public Health Groups

e Department of Health e Public Health England
NHS Blackpool CCG e Public Health Wales

[

e NHS England

e NHS Harrogate and Rural District
CCG

e Welsh Government

NICE is committed to promoting equality, eliminating unlawful discrimination and
fostering good relations between people who share a protected characteristic and
those who do not. Please let us know if we have missed any important organisations
from the lists in the matrix, and which organisations we should include that have a
particular focus on relevant equality issues.

PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS

Definitions:

Consultees

Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).
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All non-company consultees are invited to submit a statement*, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies; Healthcare Improvement Scotland; other related
research groups where appropriate (for example, the Medical Research Council [MRC],
National Cancer Research Institute); other groups (for example, the NHS Confederation,
NHS Alliance and NHS Commercial Medicines Unit, and the British National Formulary.

All non-company commentators are invited to nominate clinical specialists or patient
experts.

'Non-company consultees are invited to submit statements relevant to the group
they are representing.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal

Palbociclib in combination with an aromatase inhibitor for previously
untreated metastatic, hormone receptor-positive, HER2-negative breast
cancer

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of palbociclib within its
marketing authorisation for treating metastatic hormone receptor-positive,
HER2-negative breast cancer.

Background

Breast cancer arises from the tissues of the ducts or lobules of the breast.
Metastatic breast cancer describes disease that has spread to another part of
the body, such as the bones, liver, or lungs.

In 2014 in England, around 46,417 people were diagnosed with breast
cancer, and there were approximately 9,554 deaths from breast cancer 2.
The 5-year survival rate for people with metastatic breast cancer in England is
15%?3. Approximately 5% of women with invasive breast cancers have locally
advanced or metastatic disease when they are diagnosed”, and around 35%
of people with early or locally advanced disease will progress to metastatic
breast cancer in the 10 years following diagnosis™®.

Current treatments for metastatic breast cancer aim to relieve symptoms,
prolong survival and maintain a good quality of life with few adverse events.
Treatment may depend on whether the cancer cells have particular receptors
(hormone receptor status or HER2 status), the extent of the disease and
previous treatments. NICE Clinical Guideline 81 recommends that endocrine
therapy should be offered as first-line treatment for the majority of people with
hormone receptor-positive metastatic breast cancer. In clinical practice,
people who are post-menopausal with hormone receptor-positive metastatic
breast cancer often receive first-line treatment with an aromatase inhibitor
(anastrozole or letrozole). People who are pre- or peri-menopausal will
receive first-line treatment with tamoxifen and ovarian suppression if they
have not previously received tamoxifen. Chemotherapy is usually offered as
first-line treatment only for people with hormone-receptor positive advanced
breast cancer whose disease is imminently life-threatening or requires early
relief of symptoms because of significant visceral organ involvement,
providing they understand and are prepared to accept the toxicity.
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The technology

Palbociclib (Ibrance, Pfizer) is a selective, small-molecule inhibitor of cyclin-
dependent kinases 4 and 6, which prevents DNA synthesis by prohibiting
progression of the cell cycle from G1 to S phase. Palbociclib is taken orally.

Palbociclib does not currently have a marketing authorisation in the UK. It has
been studied in a clinical trial in combination with letrozole compared with
placebo and letrozole in post-menopausal women with previously untreated
metastatic hormone receptor—positive, HER2-negative breast cancer.
Palbociclib has also been studied in a clinical trial in combination with
fulvestrant compared with placebo and fulvestrant in people with metastatic
hormone receptor—positive, HER2-negative breast cancer that has relapsed
or progressed during prior endocrine therapy.

Intervention(s) Palbociclib in combination with an aromatase inhibitor

Population(s) Post-menopausal people with metastatic, hormone
receptor-positive, HER2-negative breast cancer
previously untreated in the metastatic setting.

Comparators Aromatase inhibitors (such as letrozole or anastrozole)

Outcomes The outcome measures to be considered include:
e overall survival

e progression free survival

e response rate

e adverse effects of treatment

e health-related quality of life.

Economic The reference case stipulates that the cost effectiveness
analysis of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

Costs will be considered from an NHS and Personal
Social Services perspective.
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Other
considerations

Guidance will only be issued in accordance with the
marketing authorisation.

Where the wording of the therapeutic indication does not
include specific treatment combinations, guidance will
be issued only in the context of the evidence that has
underpinned the marketing authorisation granted by the
regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:

‘Bevacizumab in combination with capecitabine for the
first-line treatment of metastatic breast cancer’ (2012).
NICE Technology Appraisal guidance 263. Review date
June 2015. Review decision, static list.

‘Bevacizumab in combination with a taxane for the first-
line treatment of metastatic breast cancer’ (2011). NICE
Technology Appraisal 214. Guidance on static list.

‘Fulvestrant for the treatment of locally advanced or
metastatic breast cancer’ (2011). NICE Technology
Appraisal 239. Review date Nov 2014. Review decision,
static list

‘Gemcitabine for the treatment of metastatic breast
cancer’ (2007). NICE technology Appraisal 116. Review
date, May 2010. Review decision, static list.

Appraisals in development (including suspended
appraisals):

‘Sunitinib in combination with capecitabine within its
licensed indication for the treatment of advanced and/or
metastatic breast cancer’. NICE Technology Appraisal
guidance [ID319]. Suspended.

‘Sunitinib in combination with a taxane within its licensed
indication for the first line treatment of advanced and/or
metastatic breast cancer’. NICE Technology Appraisal
guidance [ID58]. Suspended.

Related Guidelines:

Familial breast cancer: Classification and care of people
at risk of familial breast cancer and management of
breast cancer and related risks in people with a family
history of breast cancer (2013). NICE guideline CG164.
Update in progress.

‘Advanced breast cancer: diagnosis and treatment’
(2009). NICE guideline 81 This guidance replaces
previous Technology Appraisals No. 30, 54 and 62.
Review date December 2015. Update in progress.
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Related Quality Standards:

‘Breast cancer’ (2016) NICE quality standard 12.
‘Related NICE Pathways:

Advanced breast cancer (2015) NICE pathway
Familial breast cancer (2015) NICE pathway

Early and locally advanced breast cancer (2014) NICE
pathway

Related National Department of Health (2016) ‘NHS Outcomes

Policy

Framework. Domain 1.

NHS England (2016) ‘Manual for Prescribed Specialised
Services’. Chapter 105, Specialist Cancer services
(adults)

References
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. Cancer Research UK (2015) Breast cancer mortality statistics.

Accessed July 2016.

Cancer Research UK (2014) Breast cancer survival statistics.
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Cancer Research UK (2015) Breast cancer incidence statistics.
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NICE (2009) Costing report for clinical guideline 81: advanced breast
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Dewis R and Gribbin J (2009) Breast cancer: diagnosis and treatment,
an assessment of need. Cardiff: National Collaborating Centre for
Cancer. Accessed October 2015.
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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 250 pages, excluding appendices and the

pages covered by this template.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.
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1. Executive Summary

1.1. Statement of the decision problem

The decision problem for this appraisal asks if palbociclib in combination with an aromatase
inhibitor is clinically and cost effective, within its expected marketing authorisation, for
treating locally advanced or metastatic hormone receptor (HR)-positive, human epidermal
growth factor receptor 2 (HER2)-negative breast cancer, who are post-menopausal and are
previously untreated for their advanced or metastatic disease. Further details of the decision
problem, its alignment to the final scope issued by NICE," and how it has been addressed in
this submission are presented in Table 1 on the following page.

1.2. Description of the technology being appraised

Palbociclib is a transformative, first-in-class, orally administered, selective small-molecule
inhibitor of the cyclin dependent kinases (CDKs) types 4 and 6, which play a pivotal role in
driving the proliferation of breast cancer cells.? In combination with endocrine therapy (ET),
palbociclib results in synergistic clinical benefits including increased response rates and
prolonged progression-free survival across both ET sensitive and resistant populations.® In
2015, the MHRA recognised the transformative nature of palbociclib with its potential to
address the unmet medical need created by limited ET efficacy by awarding it the status of
Promising Innovative Medicine (PIM). This designation is awarded to drugs that show major
advantages over existing UK therapies in the treatment, diagnosis or prevention of life-
threatening or seriously debilitating conditions with high unmet need, such as HR-positive,
HER2-negative advanced or metastatic breast cancer, because existing therapies have
serious limitations.’

In this submission, palbociclib in combination with an aromatase inhibitor is presented for
consideration for treating HR-positive, HER2-negative locally advanced or metastatic breast
cancer (ABC), in patients who are previously untreated for their advanced or metastatic
disease (as per the licensed indication). This appraisal will not consider the advanced or
metastatic breast cancer population eligible for treatment with palbociclib in combination with
fulvestrant.

A summary of the technology being appraised is presented in Table 2.
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Table 1. Summary of the decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Intervention Palbociclib in combination with an aromatase inhibitor Same as final scope issued by NICE | N/A
(the aromatase inhibitor letrozole)
Population Post-menopausal people with metastatic, hormone receptor- Evidence submitted is in post- Palbociclib’s expected license does
positive, HER2-negative breast cancer previously untreated in | menopausal women not specify menopausal status
the metastatic setting. when combined with an aromatase
inhibitor
Comparator(s) Aromatase inhibitors (such as letrozole or anastrazole) Same as final scope issued by NICE | N/A
(the aromatase inhibitor letrozole)
Outcomes The outcome measures to be considered include: In addition to the outcomes listed in | CBR, which captures CR, PR and

e overall survival (OS)

e progression free survival (PFS)

e response rate (RR)

e adverse effects of treatment

¢ health-related quality of life (HRQL)

the final scope issued by NICE the
decision problem addressed also
includes clinical benefit rate (CBR).

as well as the absence of
progression (stable disease) for at
least 24 weeks, is regarded as a
well-established robust measure of
anti-tumour activity that is well
suited to measure benefit in breast
cancer particularly for breast cancer
drugs.8 In this submission, CBR
outcomes are presented alongside
ORR outcomes in order to
demonstrate the superior anti-
tumour activity of palbociclib over
standard of care.

Economic analysis

The reference case stipulates that the cost effectiveness of
treatments should be expressed in terms of incremental cost
per quality-adjusted life year.

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be

Same as final scope issued by NICE

N/A
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Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

sufficiently long to reflect any differences in costs or outcomes
between the technologies being compared.

Costs will be considered from an NHS and Personal Social
Services perspective.

Subgroups to be
considered

N/A

Those treated in the adjuvant setting

compared with those who are
presenting for the first time with
metastatic disease (de novo).

The majority of patients who are
treated for ABC in the UK have
previously undergone adjuvant
therapy.® ' However, a small
proportion of patients receive their
first diagnosis of breast cancer at
the metastatic stage and data
suggests the comparative efficacy
of these patients may differ.®

Special considerations
including issues
related to equity or
equality

No special considerations

No special considerations

N/A
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Table 2. Summary of the technology being appraised

UK approved name and Palbociclib (Ibrance®)

brand name

Marketing Palbociclib received a positive opinion from the
authorisation/CE mark Committee for Human Medicinal Products on 16"
status September 2016 for the indication detailed in this

submission. Marketing Authorisation is expected to be
granted on 22" November 2016.

Indications and any Palbociclib does not yet have a marketing
restriction(s) as described | authorisation in the UK, but has received positive

in the summary of product | CHMP opinion.

characteristics Palbociclib is expected to be indicated for the
treatment of hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative
locally advanced or metastatic breast cancer in
combination with an aromatase inhibitor or in
combination with fulvestrant in women who have
received prior endocrine therapy. In pre- or peri-
menopausal women, the endocrine therapy should be
combined with a luteinizing hormone-releasing
hormone (LHRH) agonist. See draft SPC in appendix
1.

Method of administration | Palbociclib is administered orally, expected in

and dosage combination with an aromatase inhibitor, such as
letrozole. The expected recommended dosage for
women with metastatic HR-positive, HER2-negative
ABC is expected to be (license pending) 125mg once
daily for 21 consecutive days, followed by 7 days off
treatment, repeated in cycles, until disease
progression. Letrozole is administered continuously
i.e. without the 7 days treatment break.

A first dose reduction to 100mg daily is allowed as
required for the management of AEs. As a second
dose reduction, the recommended dose is 75mg daily.
See draft SPC in appendix 1.

1.3. Executive summary of clinical effectiveness

Evidence for the clinical efficacy and safety of palbociclib-based combination therapy in
previously untreated HR+/HER2-negative breast cancer obtained from the PALOMA-1 and
PALOMA-2 randomised clinical trials (RCTs). PALOMA-2 is the pivotal double-blinded phase
I RCT and PALOMA-1 is an open—label phase I/l trial. The PALOMA trials have been
conducted in patient populations that are applicable to the decision problem.

ABC is an incurable disease, so treatment goals are to delay disease progression while
maintaining quality of life, alleviating symptoms, and possibly benefitting overall survival.
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Palbociclib offers a double-digit increase in PFS and indeed is the first treatment to break the
two-year median PFS barrier in phase Ill RCTs for ABC. The primary endpoint in the RCTs
was progression-free survival (PFS), and treatment with palbociclib plus letrozole resulted in
over a 10-month increase in median PFS compared to letrozole alone (24.8 months
palbociclib plus letrozole versus 14.5 months for placebo plus letrozole) (see section
4.7.2.1). Importantly, the efficacy observed is not at the expense of safety as it has a well-
managed AE profile. This transformative increase in PFS is important for women with ABC
for a number of reasons:

o Time spent progression-free is time spent alive as only small number of patients die pre-
progression in the first-line.®

e PFS has been shown to be correlated with OS.'%'6

e Progression is associated with an increase in symptoms; staying progression-free
maintains quality of life"

¢ Remaining progression-free delays the onset of chemotherapy, which is associated with
lowering quality of life'” '® and poses a psychological burden on patients, even before it
starts. %20

o Disease progression often causes women to stop work'®, as does chemotherapy;?'
maintaining PFS is important to reduce the chance of this so women can, as much as
possible, continue with normal life.

¢ Maintaining ‘normality’ is key for patients; the negative effects of ABC can compromise
the ability of women to fulfil their caring duties as partners, friends and mothers.?2

In the UK, there has not been a medicine approved by NICE for use in previously untreated
ABC patients since gemcitabine in 2007 (TA116); PFS in ER+, HER2- ABC has therefore
not changed for UK patients during this time, which has created a strong unmet need to
prolong PFS in patients with ABC.

In addition to the increase in PFS, palbociclib plus letrozole led to a statistically
significant improvement in treatment response and a more durable response (DOR) in
untreated HR-positive, HER2-negative breast cancer (see section 4.7.2.2).

PALOMA-2 provides direct head-to-head double blind clinical evidence across 666 patients
treated with either interventional palbociclib plus letrozole (n = 444), or comparator letrozole
in combination with placebo (n = 222), which is the current standard of care in the UK.2 PFS
was the primary endpoint of the RCT, and in the intention-to-treat (ITT) population, median
PFS was significantly prolonged in the palbociclib plus letrozole group versus the letrozole
plus placebo group (24.8 months versus 14.5 months, respectively; hazard ratio [HR], 0.58;
95% CI, 0.46 to 0.72, p <0.000001, ITT population). Treatment benefit in the palbociclib arm
was significant in all subgroups evaluated, including those defined by visceral versus non-
visceral versus bone-only disease, those previously treated with adjuvant therapy versus ‘de
novo’ patients (those presenting for the first time in the metastatic setting), and age (>65 vs
<65).

Palbociclib plus letrozole was also associated with a significantly higher objective response

rate (ORR) (42.1% vs 34.7%, P=0.031) in the intention to treat (ITT) population and (55.3%
vs 44.4%, P=0.013) in patients with measurable disease. Clinical benefit rate (CBR), a
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measure that incorporates stable disease, was also significantly higher in the palbociclib arm
compared to the letrozole only arm (84.9% vs 70.3%, P<0.001).

Point estimates for median DOR favour the palbociclib plus letrozole arm, both for confirmed
and unconfirmed tumour response |l and for confirmed tumour response only (22.5
months [95% CI: 19.8, 28.0] versus 16.8 months [95% CI: 14.2, 28.5]). However, these data
are not statistically significant.

PALOMA-1 was an open-label phase I/l RCT, involving 84 previously untreated
postmenopausal women with ER+/HER2- ABC who received palbociclib-letrozole and 81
who received letrozole alone. The trial confirms the transformative clinical benefit afforded by
palbociclib to patients in terms of those described above for PFS and for measures of
response.

In PALOMA-1, treatment with palbociclib was associated with numerical
improvements in overall survival (OS) for patients with untreated HR-positive, HER2-
negative advanced breast cancer but this did not reach statistical significance (see
section 4.7.1.2). This trial was not designed to show statistically significant
improvements in overall survival.

In PALOMA-1, median OS was numerically longer in the palbociclib plus letrozole group
compared to the letrozole alone group (37.5 months versus 33.3 months; HR 0.813, 95% CI
0.492-1.345; p=0.42). Additionally, survival probability in the palbociclib group was higher
than in the letrozole group (both plus letrozole) at all time points assessed: 89% vs 87% at 1
year, 77% vs 70% at 2 years, and 53% versus 44% at 3 years. The trial was not powered to
demonstrate a statistical difference in overall survival, and indeed the range of subsequent
therapies administered in each arm further prevents the attribution of a statistically significant
survival advantage to palbociclib.

In PALOMA-2, at the time of PFS data cut-off, survival data were immature and did not meet
the pre-specified level of significance for the interim analysis. Of note, at the time of the data
cut-off, the median follow-up time in the palbociclib plus letrozole arm was 23.0 months (95%
Cl: 22.6, 23.4) and in the placebo plus letrozole arm was 22.3 months (95% CI: 21.9, 22.9).
Therefore, evidence for OS efficacy for palbociclib is only available from the Phase /Il
PALOMA-1 RCT.

Patient reported outcomes (PRO) data from PALOMA-1 and PALOMA-2 support the
positive benefit profile of the addition of palbociclib to letrozole in patients with ABC.
I in health-related quality of life or in general health status were observed in
patients treated with palbociclib (see section 4.7.2.3).

The addition of palbociclib to letrozole |JJJll as measured by the Functional Assessment
of Cancer Therapy-Breast (FACT-B) and EuroQol-5 Dimensions (EQ-5D) questionnaires
respectively. In addition, palbociclic || | | QBRI when measured with the modified

Brief Pain Inventory Questionnaire (mBPI-sf). [ EGTcGGEE
e
e
]

results were observed for general health status as assessed by the EQ-5D index scores
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(palbociclib plus_letrozole |
. In PALOMA-1 there was no significant

deterioration in pain severity and pain inference with palbociclib plus letrozole compared with
letrozole alone when measured using the mBPI-sf scale.

The PALOMA trials demonstrated that palbociclib was associated with a generally
well-tolerated and manageable side effect profile. The most frequent grade 3 and 4
adverse events were haematological, but typically asymptomatic (see Section 4.12).

In PALOMA-2, permanent discontinuation due to AEs occurred in 9.7% and 5.9% of patients
in the palbociclib plus letrozole and placebo plus letrozole groups, respectively.® The most
frequent grade 3 and 4 adverse events (AEs) in the palbociclib and letrozole arms were
neutropenia (66.5% for palbociclib plus letrozole versus 1.4% in the letrozole arm) and
leukopenia (24.8% for palbociclib plus letrozole versus 0% in the letrozole arm).® Cases of
neutropenia associated with palbociclib were rarely febrile and were managed through
temporary dose reductions and interruptions without affecting time-on-treatment* 24 25 or
PFS benefit.?® The PALOMA-1 safety analysis was consistent with the safety results
reported for PALOMA-2.

In summary, palbociclib in combination with an Al demonstrates a clinically meaningful
therapeutic advance in previously untreated ABC by significantly prolonging PFS, with a
manageable AE profile and maintenance of HRQL. The transformative nature of palbociclib,
with its potential to address the unmet medical need of limited ET efficacy, has been
recognised by the MHRA through awarding it the status of Promising Innovative Medicine
(PIM).

1.4. Executive summary of cost-effectiveness

1.4.1. Cost-effectiveness model

The model design was consistent with oncology modelling accepted in previous NICE
appraisals, but adapted to best reflect UK clinical practice.

A partitioned survival Markov model was developed for previously untreated advanced or
metastatic disease (see section 5.2.2). The structure of the models departs somewhat from
the traditional three-state oncology framework of stable disease, progressed disease and
death, in that the post-progression state is itself further separated to allow for more granular
modelling of subsequent treatment lines (
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Figure 1). As patients commonly receive multiple lines of therapy, this avoids the blunted
representation of clinical practice created when those who have progressed are grouped into
one single post-progression state.
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Figure 1. Model schematic
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The modelled patient population represents those who present in UK clinical practice,
and the comparator in the base case is representative of the standard of care
currently in the UK.

The cost-effectiveness analysis considers women with previously untreated, HR+, HER2-
ABC, consistent with the decision problem outlined in Table 1, and the expected licensed
indication for palbociclib.

Aromatase inhibitors are the standard of care treatment in the UK for patients who would be
eligible for palbociclib, with letrozole being the most common.?” As such, the economic
evaluation allows the cost-effectiveness of the combination of palbociclib+letrozole to be
evaluated versus the current standard of care using efficacy and safety data directly from
PALOMA-1 and PALOMA-2.

These trials have been validated by UK clinical experts as being broadly and sufficiently
generalisable to a UK patient population (see section 4.14.1). Of note is the proportion of
patients with de novo metastatic disease observed in the trials (37% in PALOMA-2), which
was higher than what is seen in UK clinical practice (approximately 5-10%). As such, the
base case of the model uses the survival data from PALOMA-2 for patients who were
treated in the adjuvant setting only. For completeness, a scenario analysis is provided that
uses the whole ITT population, which also includes patients with de novo disease.

1.4.2. Cost-effectiveness results

The cost-effectiveness of palbociclib depends on the pragmatism of the assumptions
adopted, with the greatest cost-drivers being PFS (that is, treatment duration and the
undervaluation of time spent in PFS), the cost of comparator, and OS. The current cost per
QALY approach does not reflect the full value of PFS. In doing so, a disproportionate
expectation is placed on overall survival and the resultant ICERs severely underestimate the
benefit of palbociclib. As a result, the submission provides a nominal deterministic base case
of £150,869 per QALY (using the list price of the medicine).
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It is clear that with respect to the cost-effectiveness of palbociclib versus letrozole that the
unprecedented gain in PFS is punitive. The large gain in PFS (which equates to a large
increase in treatment duration) brings with it a large incremental cost. The issue of increased
PFS coupled with increased treatment duration is exemplified when it is considered that
decreased treatment duration in both arms of 12 months, whilst holding constant the
difference in PFS between arms, would reduce the base case ICER by £64,450 per QALY.

Importantly, the substantial gain in PFS and the resultant range of ways in which this can
benefit patients (controlling their disease, controlling their symptoms, remaining alive,
maintaining their quality of life, delaying their onset of chemotherapy, being able to stay in
work, and their ability to continue a normal life) is not fully captured in the traditional QALY.
As an illustrative proxy for the recognition of this benefit, the ICER reduces by £16,735 per
QALY if PFS were elicited a 0.1 higher utility to fully reflect the benefit it has to patients.

As opposed to comparing against generic medicine or an add-on therapy, a change to the
monthly cost of the comparator such that it is the same as palbociclib, would decrease the
base case ICER by £97,795 per QALY. This demonstrates how the introduction of an
innovative treatment such as palbociclib as an add-on therapy or into a therapy area with no
new treatment or breakthrough (as defined by an exclusively generic treatment space)
inherently values that new treatment less than it would do if the therapy area had already
benefited from recent innovation.

In the base case, without changes as described above (treatment duration, the value of PFS
and the cost of comparator), the overall survival advantage that palbociclib would need to
afford to sufficiently offset the increase cost in treatment duration would be 9 years to reach
around a £50,000 per QALY threshold, which is not clinically plausible.

The reality is that depending on the assumptions included regarding the value of PFS,
comparator cost, and survival benefit, a wide array of results is possible. Despite its double-
digit PFS gain, if exclusively pessimistic assumptions are adopted, palbociclib may produce
an ICER of above £300,000 per QALY, requiring the monthly cost of palbociclib to be less
than the price at which chemotherapies in ABC were approved by NICE in the last decade
(TA30, TA54, TAG2, TA116).

However, if a more pragmatic approach is adopted, then it is possible to demonstrate cost-
effectiveness. If the monthly price of the comparator was comparable to palbociclib, together
with an adjusted utility of PFS, the ICER would be £47,187 per QALY. When a 24-month
gain is assumed, the ICER would decrease to £36,194 per QALY, falling further still to
£26,996 per QALY when removing later-line post-progression costs. As such, we believe
that palbociclib can demonstrate value for money to the NHS and be cost-effective treatment
option for women with ABC.
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Concluding remarks

o ABC is a life-threatening disease that cannot be cured; the clinical goals are to delay disease
progression while maintaining quality of life, alleviate symptoms and improve survival outcomes.

e Prolonging progression-free survival is a key goal of treatment:
o Staying progression-free maintains quality of life
o Time spent progression-free is time spent alive
o PFS has been shown to be correlated with OS
o Remaining progression-free delays the need for of chemotherapy
o Disease progression causes women to stop work
o Maintaining the ability to function ‘normally’ is key for patients

e Existing endocrine treatments for previously untreated ABC are limited by low response rates and
resistance, which eventually leads to progression and the need for subsequent treatments.

o Only around 30% of patients with metastatic disease show objective tumour regression with
initial endocrine treatment, and only another 20% show prolonged stable disease. Remaining
patients will experience disease progression, usually due to resistance to endocrine therapy.

o There remains a significant unmet need in increasing the response to treatment and delaying
the onset of treatment resistance in order to achieve prolonged PFS.

e Palbociclib in previously untreated HR+/HER2- ABC is a first-in class, transformative medicine
demonstrating substantial improvements in efficacy that changes the treatment paradigm:

o Palbociclib plus letrozole is the first metastatic breast cancer medicine to break the 2-year
barrier for PFS within its phase Il trial.

o Palbociclib plus letrozole resulted in a 10.3 month increase in PFS above the standard of care.
o Increased PFS was associated with improved tumour response and more durable response.

o Through the postponement of disease progression, palbociclib delays time to subsequent
chemotherapy compared to existing treatments in the NHS.

o The addition of palbociclib to letrozole results in maintenance of HRQL and of health status for
a much longer period, allowing patients to have the best life possible with the disease.

o Palbociclib is generally well tolerated. The most frequent treatment-related grade 3/4 adverse
event is neutropenia and this is typically asymptomatic and managed through dose
modifications.

o The modelled base-case for palbociclib reflected a significant improvement in median and mean PFS
and OS versus the UK standard of care comparator. Despite transformative improvements in efficacy,
the value of palbociclib is negatively impacted by its longer treatment duration. This is compounded a
comparison versus a comparator regimen priced as a generic, and the undervaluation of utility
benefits related to the delay in cancer progression (PFS), versus the value placed on OS. These
limitations result in a nominal base case of £150,869/QALY.

e The reality is that a wide array of results is possible dependent upon the assumptions pertaining to
the value of PFS, comparator cost, and survival benefit. If exclusively pessimistic assumptions are
adopted, palbociclib may produce an ICER of above £300,000 per QALY, requiring palbociclib to cost
a near generic price to achieve an ICER within the standard threshold.

o However, if a more pragmatic approach is adopted, then it is possible to demonstrate cost-
effectiveness. If the monthly price of the comparator was comparable to palbociclib, together with an
adjusted utility of PFS, the ICER would be £47,187 per QALY. When a 24-month gain is assumed,
the ICER would decrease to £36,194 per QALY, falling further still to £26,996 per QALY when
removing later-line post-progression costs.

o As such, we believe that palbociclib can demonstrate value for money to the NHS and be cost-
effective treatment option for women with ABC.

Palbociclib for treating metastatic, hormone receptor-positive, HER2-negative breast cancer [ID915] 17




2. The technology

2.1. Description of the technology
Brand name: IBRANCE®

UK approved name: palbociclib

Therapeutic and pharmacological class: anti-neoplastic agent; protein serine threonine-
kinase inhibitor (TKI).

Palbociclib is a first-in-class, orally administered, selective small-molecule inhibitor of cyclin-
dependent kinase 4 and 6 (CDKs 4 and 6)? as well as the redundant CDK 6/cyclin D1
kinase. Preclinical data indicate that this dual inhibition prevents cellular DNA synthesis and
thus inhibits cell division, slowing tumour growth. Preclinical data also indicate that
palbociclib causes both growth arrest and potentially secondary cytoreductive effects as
well. Palbociclib arrests the cell cycle at G1, inhibits cell proliferation and induces
senescence in a broad panel of cancer cell lines.

2.2. Marketing authorisation/CE marking and health technology
assessment

Palbociclib received a positive opinion from the Committee for Human Medicinal Products on
16" September 2016 for the treatment of hormone receptor (HR)-positive, human epidermal
growth factor receptor 2 (HER2)-negative locally advanced or metastatic breast cancer:

¢ in combination with an aromatase inhibitor or
e in combination with fulvestrant in women who have received prior endocrine therapy

In pre- or peri-menopausal women, the endocrine therapy should be combined with a
luteinizing hormone-releasing hormone (LHRH) agonist.?

Marketing Authorisation is expected to be granted on 22" November 2016.

Please refer to Appendix 1 or the (draft) SPC, and Appendix 2 for the (draft) assessment
report produced by the European Medicines Authority (EMA), however note that upon initial
submission the draft EMA report is not yet available, but can be added to the submission at
a later date when available.

This appraisal will only cover the ABC population eligible for palbociclib in combination with
an aromatase inhibitor.

The anticipated date of availability of palbociclib in the UK is upon EMA marketing
authorisation, expected 22" November 2016.

Regulatory approval outside the UK includes, on 3rd February 2015, the Food and Drug
Administration (FDA), approving palbociclib for the treatment of ER+/HER2- ABC plus
letrozole as initial endocrine-based therapy in postmenopausal women.
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Palbociclib has also been approved for use in - countries including in the following
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2.3. Administration and costs of the technology

Table 3. Costs associated with palbociclib in palbociclib-letrozole combination therapy

Cost

Source

Pharmaceutical
formulation

Palbociclib: hard capsule of 75mg, 100mg,
125mg

Letrozole: tablet 2.5mg

PALOMA-1,3 PALOMA-2,°
eMIT,30

Acquisition cost
(excluding VAT) *

Palbociclib £2,950 per pack of 21 capsules
(expected list price at launch)

Letrozole: average £1.40 (SD: £1.86) per
pack of 28 tablet

PALOMA-1,3 PALOMA-2,°
eMIT,30

Method of
administration

Palbociclib: Oral

Letrozole: Oral

PALOMA-1,2 PALOMA-2,°
Datapharm online3'

Doses

Palbociclib: 125mg

Letrozole: 2.5mg (as per UK clinical practice)

PALOMA-1,2 PALOMA-2,°
Datapharm online3'

Dosing frequency

Palbociclib: daily for 21 consecutive days,
followed by 7 days off treatment until disease
progression

Letrozole: daily (continuously)

PALOMA-1,2 PALOMA-2,°
Datapharm online3'

Average length of a
course of treatment

One cycle of palbociclib plus letrozole is 28
days. Within this, the course of treatment is
for the first 21 consecutive days.

See appendix 1

Average cost of a
course of treatment

£2,950

Pfizer

Anticipated average
interval between
courses of treatment

There is a 7-day interval between courses.

In one 28-days cycle, after a course of 21
consecutive days of treatment with palbociclib
plus letrozole, 7 days are spent off palbociclib
treatment. Patients continue to receive
letrozole.

SPC — see appendix 1

Anticipated number of
repeat courses of
treatment

Palbociclib plus letrozole will continue as a
treatment until progression.

Median progression-free survival (PFS) in the
pivotal trial was 24.8 months.

Treatment for 24.8 months would include 27

PALOMA-1,3 PALOMA-2,°
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courses of palbociclib plus letrozole.

Dose adjustments Dose modification of palbociclib is Draft SPC (Appendix 1),
recommended based on individual safety and | PALOMA-1,3 PALOMA-2,°
tolerability concerns.

Dose reductions may be required when
toxicities above grade 3 occur (CTCAE 4.0). If
toxicities are haematological, then withhold
palbociclib until recovery to grade <2. If non-
haematological, then withhold palbociclib until
recovery to grade <1 or, if the event is not
considered a safety risk, until grade <2. See
Appendix 1 for full details)

At the first dose reduction, the recommended
dose is 100mg/day. At the second dose
reduction, the recommended dose is
75mg/day. If further dose reduction below 75
mg/day is required, discontinue the treatment

Dose reductions or dose modifications due to
any adverse reaction occurred in 34.4% of
patients receiving palbociclib in randomised
clinical studies regardless of the combination.

Permanent discontinuation due to an adverse
reaction occurred in 4.1% of patients
receiving palbociclib in randomised clinical
studies regardless of the combination

Anticipated care setting | Secondary care: dispensed by hospital PALOMA-1,3 PALOMA-2°
pharmacy

Abbreviations: CTCAE, Common Terminology Criteria for Adverse Events (National Cancer Institute); mg, milligram

2.4. Changes in service provision and management

No additional National Health Service (NHS) infrastructure is expected to be required for the
administration of palbociclib; its management is expected to be similar to that of other oral
agents implemented in the past.

Table 4. NHS resource use associated with palbociclib combination treatments

Estimated use

Location of care | Secondary care

Administration Palbociclib is an oral treatment, self-administered and will not incur any additional
costs costs to the NHS besides the cost of pharmacy dispensing, when dispensed from
a hospital pharmacy.

Monitoring and Monitor complete blood count prior to start of palbociclib therapy, and at the
testing beginning of each cycle, as well as on day 14 of the first 2 cycles, and as clinically
indicated. Absolute neutrophil counts (ANC) of =1000/mm3 and platelet counts of
=50,000/mm3 are recommended to receive palbociclib.

Infections: Since palbociclib has myelosuppressive properties, it may predispose
patients to infections. Patients should be monitored for signs and symptoms of
infection and treated as medically appropriate.

Palbociclib for treating metastatic, hormone receptor-positive, HER2-negative breast cancer [ID915] 20




Randomised controlled trials (RCTs) of palbociclib suggest greater risk of certain adverse
events than with standard endocrine therapy, the most frequent of which are neutropenia
and leukopenia.* ° It is important to note, however, that neutropenia and leukopenia
associated with palbociclib are rarely symptomatic. The impact of asymptomatic neutropenia
and leukopenia is that during the initial treatment phase, patients may need to visit their
consultant more often than the three-monthly visits typical of endocrine therapy. More
frequent blood monitoring in the first cycles of palbociclib treatment will help clinicians
monitor and respond to these issues and optimise the dose, which will reduce the risk of
such events in future cycles and associated events e.g. neutropenic sepsis. It is not
expected this blood monitoring will significantly impact resources as is costed under HRG
tariff DAPSO05 at £3.01 per test.32 Data from PALOMA-1 indicate that neutropenia, especially of
more severe grades, tended to occur less with increasing treatment cycles 3% 3 (see section
4.12.3). Once the palbociclib dose has been optimised, visits can likely become less
frequent. In the PALOMA-1 ftrial, patients visited the clinic every two weeks in the first
treatment cycle and every four weeks thereafter.* No concomitant therapies are
administered with palbociclib for the management of adverse events. To ensure appropriate
management of palbociclib-induced neutropenia, physicians and nurses will need to be
educated on dose-modification guidelines and informed about the fundamental differences
between this type of neutropenia, which is asymptomatic and reversible, and chemotherapy-
induced neutropenia (see section 4.12.3).

No concomitant therapies are administered with palbociclib plus letrozole for managing
adverse reactions.

2.5. Innovation

2.5.1. A novel therapy, which addresses current clinical unmet need: increasing PFS and
delaying the need for chemotherapy

Despite being standard of care in ER+ ABC, progression-free survival (PFS) with currently
approved endocrine therapies generally remains less than 1 year.®%° Furthermore,
significant limitations exist with endocrine therapy with intrinsic resistance in many patients
and eventual acquired resistance in initial responders, both of which significantly influencing
morbidity and mortality in patients.?® A medical record review study showed that patients in
the UK on first-line endocrine therapies have a median TTP of 12.17 months (see appendix
2). In second line, patients have a median TTP of 7.93 months.*' Furthermore, in a multi-
country chart review, physicians in Germany, France, Belgium, the Netherlands, and Spain
attributed “endocrine resistance” as the reason for stopping first-line treatment for over 95%
of patients who stopped endocrine therapy.*':4?> These data were not collected in the United
Kingdom and Canada. The ability to prolong PFS while maintaining QOL is therefore an
important unmet medical need in the ER+/HER2- ABC setting. Therapies to address this
would also further benefit patients by postponing subsequent treatment options, which
includes chemotherapy and the fear of associated toxicities (see Section 0 for more
details).*® 44

Palbociclib demonstrates synergistic enhancement of endocrine therapy and in doing so
provides unprecedented PFS extension in patients with ER+/HER2- ABC. By extending PFS
palbociclib would be expected to postpone the need for potentially burdensome
chemotherapy, thereby prolonging time in the progression-free state with a lower pain
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burden, stable quality of life, and fewer severe adverse events. Palbociclib therefore
represents a change in the first-line ER+/HER2- ABC setting, the likes of which has not been
seen since the introduction of Als over 10 years ago.

Table 5. Summary of PALOMA clinical studies of palbociclib in combination with endocrine
therapy in women with ER+/HER2- ABC

PALOMA-14 24 45-

50 PALOMA-2% 23 PALOMA-3°
. Phase 2 Phase 3 Phase 3
Design Open label Placebo control Placebo control
Endocrine partner Letrozole Letrozole Fulvestrant
Patients on study, N n=165 n=666 n=521
Endocrine sensitivity Sensitive Sensitive Resistant

Menopausal status

Post-menopausal

Post-menopausal

Post-menopausal

+ Pre/peri-menopausal

Primary efficacy endpoint: Investigator assessed PFS

0.49 0.58 0.497

HR (95% CI; p value)* (033075, p=0.0004) | (0-46-0.72; p<0.00001) (0.398-0.620;

p<0.000001)
20.2 (13.8-27.5) 248 (22.1-NR) 11.2 (9.5-12.9)

Median PFS, mo (95% CI)* S VS VS
10.2 (5.7-12.6) 14.5 (12.9-17.1) 4.6 (3.5-5.6)
z:cs)ng:z;r;*compared to control 10.0 103 6.6
Most frequent all cause AEs in Palbociclib arm, %
Neutropenia 75 80 81
Leucopenia 43 39 50
Anaemia 35 24 28
Thrombocytopenia 17 16 22
Infection 55 60 43
Fatigue 41 37 39

*Efficacy summary statistics for PALOMA-2 and PALOMA-3 were updated in October 2015 for the SPC (appendix 1). The values
for the two trials are from the SPC.

2.5.2. An innovative therapy recognised at the regulatory level

On the basis of its PFS benefit, the US Food and Drug Administration approved palbociclib
under its Breakthrough Therapy and Priority Review programs for first-line use plus letrozole
for treating postmenopausal women with ER+/HER2- ABC. The Breakthrough Therapy
designation is only awarded to drugs that act alone or combination with other drugs to treat a
serious or life-threatening disease or condition, and that demonstrate substantial
improvement over existing therapies on one or more clinically significant endpoints.®
Furthermore in the UK, palbociclib was granted a Promising Innovative Medicine designation
by the Medicines & Healthcare Products Regulatory Agency in the UK. This designation is
awarded to promising new technologies that show major advantages over existing UK
therapies in the treatment, diagnosis or prevention of life-threatening or seriously debilitating
conditions with high unmet need, such as because existing therapies have serious
limitations.”
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2.5.3. A first-in-class targeted therapy with a new mechanism of action

The current paradigm of ABC treatment is based on the use of endocrine therapies that
prevent oestrogen signalling via the oestrogen receptor (ER), which is the primary driver of
breast cancer tumourogenesis.’> 3 The non-steroidal Als consist of letrozole and
anastrazole; exemestane is a steroidal Al. The mechanisms of action of these endocrine
agents are summarised in Table 6.

Table 6. Mechanisms of action of endocrine therapies for the treatment of ABC?%®

Agent Class Mechanism of action
Anti-oestrogen Binds to ER to prevent oestrogen
Tamoxifen Selective oestrogen receptor Modulator frorpfstlr?ulatlng tumour
(SERM) proliferation
. Binds ER to prevent oestrogen
Anti-oestrogen from stimulating tumour
(SERD) proteasome-mediated
degradation of ER
Letrozole, anastrazole | Non-steroidal aromatase inhibitor Reduces peripheral oestrogen

production by inhibiting the

aromatase enzyme, effectively
Exemestane Steroidal aromatase inhibitor depriving breast cancer cells of
the required oestrogen drive

Palbociclib is a first in class small molecule inhibitor of the cyclin dependent kinases (CDK) 4
and 6 that synergistically enhances the effect of endocrine therapy leading to a significant
improvement in PFS in patients with ER+/HER2- ABC with a generally manageable adverse
event profile (Error! Reference source not found.).? 4 ¢ 3* Through its mechanism of action
palbociclib enhances the anti-proliferative efficacy of endocrine treatments through inhibition
of the ER receptor in breast cancer cells?. This synergistic enhancement was demonstrated
in the phase IIl PALOMA-2 clinical trial in which palbociclib plus letrozole demonstrated a
PFS of 24.8 months compared to 14.5 months for letrozole alone (HR 0.58; 0.46-0.72;
p<0.000001) in postmenopausal women with ER+/HER2- ABC who had not received prior
therapy for their metastatic disease.?® In addition, evidence suggests that inhibition of
CDK4/6 by palbociclib may overcome ET resistance in breast cancer cells?,%. The potential
for palbociclib to act synergistically with ET and reverse endocrine resistance was
demonstrated in the Phase Ill PALOMA-3 trial in which the addition of palbociclib to the ER
antagonist, fulvestrant doubled the PFS from 4.6 months for fulvestrant alone to 9.5 months
for fulvestrant + palbociclib in women whose ER+/HER2- ABC had progressed on or shortly
after endocrine therapy (Error! Reference source not found..®

The mechanism by which palbociclib causes cell cycle arrest is important when considering
the neutropenia observed in patients treated with palbociclib. In human bone marrow cells
cell cycle arrest due to treatment with palbociclib was reversible, such that cellular
proliferation resumed to near pre-treatment levels; by contrast cells treated with a
chemotherapeutic agent recovered minimally or not at all. The translational significance of
this is that the neutropenia caused by CDK4/6 inhibition can be reversed through pro-active
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full blood count monitoring and dose interruption on account of the ability of the neutrophils
to recover and re-enter the cell cycle. This was seen in the PALOMA studies in which
palbociclib plus endocrine-induced G3/4 neutropenia (the most frequent adverse event
observed in the study), was largely reversed by dose interruption4, 6, 12 This is in contrast
to chemotherapy, which causes neutropenia through irreversible cell death, necessitating
recovery by re-population from the original haemopoietic stem cells and raising the
possibility that growth factor stimulation (such as the use of GCSF-7) will be required to
support bone marrow recovery.?®
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3. Health condition and position of the technology in the
treatment pathway

3.1. Overview of ABC

Breast cancer is a heterogeneous disease composed of a growing number of biological
subtypes that vary not only in aetiology and prognosis, but also in their responses to current
anti-hormonal and chemotherapy treatments. Oestrogen and progesterone drive tumour
growth, and tumours that express one or both receptors are typically referred to as hormone
receptor positive (HR+). Most HR+ tumours are both ER+ and PR+, while approximately 15-
20% are only ER+.5>%" HR+ breast cancers tend to grow more slowly than HR- tumours and
are much more likely to respond to hormonal therapy that lowers the amount of available
oestrogen or blocks existing oestrogen from binding its receptor. Determination of HR and
HER2 status of breast cancer tumours currently serves as the initial basis for most clinical
decisions, and it has both prognostic and predictive importance in breast cancer.

The most common type of ABC is ER+/HER2-. A recent review of more than 152,000
patients in five European countries with metastatic breast cancer at diagnosis or at relapse
suggested a prevalence of HR+/HER2- breast cancer ranging from 50.6% (Germany) to
57.3% (France), with the UK falling near the upper end of this range (56.3%).%¢

ABC is a life-threatening disease that cannot be cured; the clinical goals are to delay disease
progression while maintaining quality of life, alleviating symptoms and improving survival-
related outcomes. The disease is stratified clinically into various stages (Table 7).5° Most
cases of female breast cancer in UK are diagnosed at a relatively early stage or as locally
advanced disease, with only approximately 5-6% of women presenting with metastatic
disease. % '° A substantial proportion of patients initially diagnosed with early-stage or locally
advanced breast cancer go on to suffer recurrence or metastases. In 2009, NICE estimated
that up to 40% of those diagnosed with early breast cancer develop advanced disease within
10 years.%°

Table 7. Clinical stratification of ABC>?

Anatomic stage / prognostic groups?
Node stage Metastasis

Stage 1IB

T2 N1 MO

T3 NO MO
Stage IlIA

T0 N2 MO

T1b N2 MO

T2 N2 MO

T3 N1 MO

T3 N2 MO
Stage 1IIB

T4 NO MO

T4 N1 MO

T4 N2 MO
Stage IlIC

Any T N3 MO
Stage IV

Any T Any T M1

aT, tumour; N, node; M, metastases
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bAnatomic stage MO includes MO(i+). The designation pMO is not valid; any MO should be clinical. If a patient presents with M1
before neoadjuvant systemic therapy, the stage is considered stage IV and remains stage IV regardless of response to
neoadjuvant therapy. Stage designation may be changed if postsurgical imaging studies reveal the presence of distant
metastases, provided that the studies are carried out within 4 months of diagnosis in the absence of disease progression and
provided that the patient has not received neoadjuvant therapy. Post-neoadjuvant assessment is designated with a ‘yc’ or ‘yp’
prefix. Of note, no stage group is assigned if there is a complete pathological response (pCR) to neoadjuvant therapy e.g.
ypTOypNOcMO.

°T1 includes T1mi.

9T0 and T1 tumours with nodal micrometastases only are excluded from stage IIA and are classified stage IB.

See Appendix 3 for further details and abbreviations.

3.2. The effects of ABC on patients, carers and society

With incurable, terminal disease, keeping patients free from disease progression while
ideally maintaining quality of life, is a key goal of therapy. Consulted clinical experts have
underlined that PFS is a key target for both patients and clinicians when tackling ABC, and
the value of prolonging PFS is multi-fold.

3.2.1. The value of progression-free survival (PFS)

o Progression is associated with an increase in symptoms; staying progression-free
maintains quality of life.

Patients with ABC may present with general symptoms such as fatigue, difficulty
sleeping, depression and pain, as well as symptoms related to the sites of metastatic
disease.®’ Patients with ABC show lower physical functioning®® and lower HRQL than
the general population.’” ¢3 A study by Lloyd (2006)'" examining the quality of life in a UK
cohort of metastatic breast cancer patients found that disease progression has the
largest impact on quality of life.

o Time spent progression-free is time spent alive.

As well as the quality of life benefits, data suggests the majority of patients remain alive
whilst they are progression-free. In palbociclib’s pivotal phase Il trial (PALOMA-2) 317
patients had experienced objective disease progression at the time of the datacut, with
only 14 patients dying without experience disease progression.® As such, patients
remaining progression-free are likely to remain alive.

¢ PFS has been shown to be correlated with OS.

The question of whether PFS can be considered an acceptable surrogate end-point for
overall survival depends not only on the formal validation studies used to reach that
conclusion but also on there being a standardised definition and unbiased ascertainment
of disease progression in those clinical trials. A recent publication by Petrilli and Barni
(2014)'? focused on the specific molecular subtypes within metastatic breast cancer
while previously analyses focused on general breast cancer without evaluating the
subtypes. Randomised phase 3 trials for metastatic breast cancer were identified and
correlations between endpoints were evaluated. The Spearman’s rank correlation
coefficient between hazard ratios in PFS/TTP and hazard ratios in OS was 0.73 (95% ClI,
0.719-0.738; P<0.00001); the slope of the regression line was 0.56 + 0.0034, indicating
that an agent producing a 10% risk reduction for PFS will provide a 5.6% risk reduction
for OS. Figure 2 presents the correlation between these endpoints.
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Additionally, Beauchemin et al (2014) conducted a review of 144 studies involving more
than 43,000 patients with metastatic breast cancer and found a statistically significant
relationship between median PFS/TTP and OS (r=0.428; P<0.01)."% % Other studies also
found such a correlation in ABC.'3®

Figure 2. Correlation between progression-free survival and overall survival for first-line
targeted agents for metastatic breast cancer

Correlation through linear regression between Correlation through linear regression between
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Abbreviations: HR, hazard ratio; OS, overall survival; PFS, progression-free survival.
Source: Petrilli and Barni (2014)"?

¢ Remaining progression-free delays the onset of chemotherapy.

Chemotherapy can pose a psychological burden on patients with ABC even before it
starts. There exists among patients a perceived fear of chemotherapy, which leaves
many anxiously contemplating its prospect.'® 2° The ability of a non-chemotherapy to
prolong PFS will lead to a postponement of time to later-line chemotherapy, which is the
only treatment option recommended by NICE following the failure of endocrine therapy.®
Recent technology appraisals have acknowledged this and highlighted the advantage of
treatments that may delay the need for chemotherapy, leading to a longer period of high-
quality, productive life for a patient;®> ® this is a benefit not captured in the QALY.

Chemotherapy is often associated with severe toxicity and lower quality of life*3 6744, 6870,
The very prospect of chemotherapy induces fear and anxiety in many women with breast
cancer,® 2% and chemotherapy has also been associated with a reduced ability to work,?!
Among women with locally recurrent or metastatic breast cancer, chemotherapy is
associated with lower health-related quality of life than endocrine therapy.'” '8 A
systematic review of anxiety in women with breast cancer (stages 0-1llA) receiving
chemotherapy, radiotherapy or surgery concluded that chemotherapy is associated with
the highest anxiety levels,”" and these levels can be persistent.”

A study by Lloyd (2006) examining the quality of life in a UK cohort of metastatic breast
cancer patients found their data “underline how important the avoidance of
chemotherapy-related side effects is. Each of the toxicities led to a decline in utility of at
least 0.103. The study revealed that hair loss is given similar importance, in terms of
utility loss, as grade 3/4 side effects such as fatigue and hand-foot syndrome.”
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See section 4.7.1.1 for data from palbociclib’s clinical trial that indeed demonstrate the
prolonging of the need for chemotherapy with the more efficacious treatment.

¢ Disease progression causes women to stop work; maintaining PFS is important to
reduce the chance of this so women can continue with normal life.

As the disease progresses, patients take more time off work and they are more likely to
leave employment altogether. Chemotherapy, in particular, may be associated with
significant toxicity that can reduce quality of life > 44 and the ability to work.?" In European
working-age patients with HR+/HER2- advanced breast cancer, 32% of women are working
through their first-line chemotherapy, whereas the percentage of women who are able to
work through subsequent lines of chemotherapy decreases to 13% when women receive
second-line chemotherapy and to 7% when women receive third-line chemotherapy.?! A
study with 19,496 women with breast cancer found that women treated for breast cancer
missed between one and two weeks of work every quarter, with rates of absence
increasing with disease progression. First-line metastatic patients missed an average of
87 hours per quarter, and at second-line this increased to 112 hours. Further to this, the
study found that women whose cancer progressed were more likely to exit employment
all together.™

¢ Maintaining ‘normality’ is key for patients with incurable disease

Diagnosis with ABC and subsequent treatment can negatively affect patients
psychologically.” 7 UK clinical experts have indicated that in the face of, one of the
primary goals of treatment is too allow patients to carry on living a ‘normal’ life for as long
a period as possible. As metastatic disease is terminal, experts have stressed the
importance of enabling the women to retain normality, allowing them to spend as many
of their remaining months as possible looking after their families, children and continuing
to work as ‘normal’. This relies on a treatment being non-intrusive (i.e. oral therapy),
limiting the impact on quality of life (i.e. a manageable safety profile), and halting then
disease for as long as possible (i.e. PFS). Indeed, research has shown that the negative
effects of ABC and potential negative effects of therapy have been found to compromise
the ability of women to fulfil their caring duties as partners, friends and mothers.?

3.2.2. Effects on carers and society

Friends and family members often play a key role in the care of patients with ABC. In fact, as
a consequence of the risk of breast cancer increasing rapidly above the age of 60, many
women with ABC may require extensive support from informal care givers.” Diagnosis with
ABC and subsequent treatment can negatively affect the caregivers of patients,”® such
carers are at higher risk of depression and reduced quality of life than the general
population.””

The burden on carers is even greater when the patient’s disease progresses as a patient’s
quality of life falls (Section 3.2.1). The psychological impact on patients of disease
progression and of the onset of further treatment can increase the caregiver burden.
Deteriorating patient health can require additional caring burden as the ability to complete
normal tasks reduces. Unfortunately, the increase in symptoms is often met with the use of
chemotherapy and this can cause further caregiver burden, due to chemotherapy’s
association with potential toxicity, lower quality of life 4> 4* and lower ability to work.?!
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Breast cancer progression is associated with a large increase in healthcare costs, most of
which are inpatient costs, such as for aggressive and prolonged chemotherapy.”® The
lifetime cost of managing metastatic breast cancer from diagnosis to death in the UK has
been estimated at £12,500 (2004 basis) " and at £13,500 (2005 basis) between regional
recurrence and metastasis until death.® Another study found that the aggregate 5-year cost
of treating recurrent breast cancer was £16,640 (2007 basis).®' These estimates also do not
reflect indirect costs related to lost work productivity or burden on families.

Even though treatment acquisition costs for women with ER+/HER2- ABC patients are lower
than for women with other ABC tumour subtypes (due to mostly generic treatment options),
the total healthcare costs for this population are large due to the prevalence of this group,
and a survival of several years leading to accumulation of supportive care costs.?2-84

Thus, ABC places a significant psychological and symptomatic burden on patients, a
financial burden on patients and employers because of lost work productivity, and a
significant psychological burden on informal carers. These burdens are likely intensified for
patients on chemotherapy and their carer due to the toxic effects of the therapy the potential
requirement to attend a centre for drug administration and greater involvement of the health
system to support the patient. An innovative treatment for ABC that can prolong survival
without progression (and thereby offering a delay to chemotherapy) can significantly mitigate
these burdens.

3.3. The clinical pathway of care that shows the context of the
proposed use of the technology

3.3.1. Pathway of care for early breast cancer — post-menopausal women

The majority of early breast cancers are diagnosed within the UK National Breast Cancer
Screening program.® According to NICE Clinical Guideline 80 (‘Early and locally advanced
breast cancer: diagnosis and treatment’),®®> women diagnosed with early invasive breast
cancer, regardless of age, are usually treated with surgery, and may be treated with
chemotherapy-based regimens before surgery (neo-adjuvant) to downsize the tumour.

After surgery, most women with early invasive ER+ breast cancer, who are not at low risk of
relapse typically receive adjuvant endocrine therapy for at least 5 years.8®Several endocrine
drugs are in clinical use for adjuvant therapy, including tamoxifen and aromatase inhibitors.
The aromatase inhibitors anastrazole, exemestane and letrozole are recommended options
for the adjuvant treatment of postmenopausal women with early invasive ER+ breast
cancer.® Women at high risk of disease relapse are offered adjuvant chemotherapy before
receiving adjuvant endocrine therapy.®® Anthracyclines and taxanes are examples of
typically used cytotoxic agents. See NICE guidance for further information on risk
assessment and treatment of breast cancer. %

3.3.2. Pathway of care for advanced breast cancer — post-menopausal women

Patients presenting with ABC who do not have imminently life-threatening disease should
preferably be treated with endocrine therapy.5? %3 5% €0 This is the target population in the
present technology appraisal. Patients who relapse on adjuvant therapy or who suffer
recurrence soon after completing adjuvant therapy may be treated with tamoxifen. Such
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patients are not within the scope of the present appraisal; indeed, patients resistant to non-
steroidal aromatase inhibitors were excluded from the PALOMA-2 RCT described in this
appraisal.

For ABC patients whose disease has progressed rapidly and/or has already spread to
visceral organs, first-line chemotherapy is recommended, initially with anthracyclines
(doxorubicin, epirubicin). If these are ineffective or contraindicated, then sequential systemic
monotherapy involving taxanes (paclitaxel and docetaxel), capecitabine, or vinorelbine is
recommended. A study of more than 17,000 patients with ER+/HER2- metastatic breast
cancer in the UK found that 27.9% were treated initially with chemotherapy.®®

Some women suffer recurrence or progression following one or more rounds of aromatase
inhibitor treatment for their ABC, and they are switched to a second-line treatment such as
exemestane (potentially in combination with everolimus). NICE does not recommend the use
of exemestane in combination with everolimus for routine care in the NHS, though treatment
was available until recently through the Cancer Drugs Fund (CDF), and NHS guidelines are
currently being re-appraised.® Market research also suggests that although fulvestrant is not
recommended in England or Wales for this indication, some NHS trusts may offer it to
women who have suffered recurrence or progression following treatment with aromatase
inhibitors.®’

Detailed data are lacking on how many lines of different endocrine therapies are typically
administered in the UK. An unpublished survey of more than 70 physicians from the UK and
four Western European countries in 2014 found that two-thirds of patients with metastatic
breast cancer who receive first-line hormonal therapy go on to receive second-line hormonal
therapy, approximately half who receive a second line go on to receive a third, and nearly
one third who receive a third line receive a fourth.8®

3.4. Life expectancy of ABC patients eligible for palbociclib plus
letrozole

Prognosis of patients with ABC is poor compared with that of patients with early-stage breast
cancer, and survival rates fall as the disease advances: 5-year OS is 99% for women in the
UK with stage | breast cancer, 90% for stage Il, 60% for stage Ill, and 15% for stage IV
(metastatic).®® Studies from European countries and the US consistently report average OS
for patients with HR+/HER2- ABC as <5 years.*? 8283 90 Median OS of women receiving their
first post-adjuvant systemic therapy can range from 32 to 48 months.36 91 92

National-level data on ABC incidence in the UK are lacking; regional data suggest that 5% of
women with breast cancer have metastatic disease at first diagnosis (de novo disease),® or
approximately 11,000 women in England. Estimates based on observed frequencies of
different breast cancer subtypes and on the incidence of menopause suggest that 48,867
women in England and Wales have breast cancer, of whom almost 7,000 have ER+/HER2-
ABC (Table 8). It is estimated that of these women with ER+/HER2- ABC only approximately
5,000 would be eligible to receive palbociclib (Pfizer data on file).

Table 8. Estimation of numbers of women in England and Wales with ER+/HER2- ABC

Proportion per Population

Definition annum 2013
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England 46,085 (ONS 2016°%)
Women with breast cancer in England and Wales Wales 2,782 (Welsh Cancer
Intelligence®?)
. . 90% (NICE
Women with invasive breast cancer 2015%) 44,061
Women with early and locally advanced invasive breast 95% (NICE
41,858
cancer 2015%)
0,
Women presenting with advanced breast cancer at diagnosis 5;02'\5125)!5 2,203
Women presenting with early breast cancer that die before 30% (NICE
. . 12,557
disease progression 2015%)
Women with early and locally advanced breast cancer 35% (NICE
o 10,255
progressing into advanced stage 2015%)
Total number of women developing advanced BC per year 12,458
Women with ER+/HER2- advanced breast cancer 56% 58 6,977
Percentage of women who will be postmenopausal 82% °7 5,721
Percentage women treated with 1st line therapy (i.e. 95% (Pfizer, 6.628
previously untreated in the metastatic setting) data on file) ’
Women eligible for palbociclib 1st line (post-menopausal 95% (Pfizer, 5 435
ER+/HER2- ABC) data on file) ’

* Women aged 250 years were considered to be postmenopausal

3.5. Relevant guidance and pathways for ABC

The NICE Clinical Guideline 81 on treating ABC is currently undergoing revision, and an
updated version is expected in June 2017.% Figure 3 based on the current version of NICE
CG81 shows the likely positioning for the use of the combination of palbociclib-aromatase
inhibitor applies.

Figure 3. The NICE pathway and palbociclib-letrozole treatment (source: %)
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3.6. ESMO and ASCO guidelines, and guidance from the SMC in
Scotland

EMSO guidelines 5% 1% for treating ER+/HR2- ABC overlap substantially with those of NICE:
both rely heavily on endocrine monotherapy and present chemotherapy as the primary
treatment option after progression on such therapies. The ESMO guideline recommends the
following treatments:

o In first line:

o for postmenopausal women, even in the presence of visceral disease not
requiring rapid response: aromatase inhibitors or tamoxifen are preferred,
unless there is concern or proof of endocrine resistance; fulvestrant HD
(500mg, every 4 weeks) is also an option

o for women who require a more rapid therapeutic response or if doubts exist
about endocrine sensitivity: chemotherapy

The ASCO guideline®® recommends endocrine therapy as initial treatment for patients with
HR+ ABC, except for patients with immediately life-threatening disease and patients who
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experienced rapid visceral recurrence during adjuvant endocrine therapy. The guideline
recommends the following treatments:

e Infirstline:
o for postmenopausal women with HR+ ABC: aromatase inhibitors

o for patients with ABC who have never received adjuvant endocrine therapy:
combination therapy of a nonsteroidal aromatase inhibitor and fulvestrant
500mg with a loading schedule

The ASCO guideline also explicitly recognises situations in which palbociclib therapy is
appropriate and may be beneficial:

¢ A nonsteroidal aromatase inhibitor and palbociclib may be offered to postmenopausal
women with treatment-naive HR+ ABC (because PFS was improved compared with
letrozole alone)

3.7. Variations in established practice

Consistent with the range of biological subtypes of breast cancer and the diversity of patient
clinical characteristics, treatment histories and therapeutic responses, the treatment of ABC
is complex and strongly dependent on numerous patient-specific factors (discussed in
section 3.3). Patient characteristics and treatment history should therefore be considered
carefully when assessing the safety and efficacy of ABC treatments in clinical trials, and
when prescribing treatments in the clinic. The PALOMA RCTs discussed in Section 4
considered multiple important patient factors through prespecified subgroup analyses.

3.8. Equality issues

We do not believe that this appraisal will exclude or lead to a recommendation that would
have a different impact for people protected by equality legislation and/or have a particular
disability or disabilities to that of the wider of the population.
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4. Clinical effectiveness

Direct head-to-head evidence from PALOMA-2 demonstrates the clinical benefit of
palbociclib plus letrozole compared to letrozole alone in women previously untreated for
their HR+/HER2- ABC, and is the first phase Il trial in metastatic breast cancer to break
the two-year barrier with respect to PFS.

o In the ITT population of 666 postmenopausal women with previously untreated
HR+/HER2- ABC in the PALOMA-2 phase lll RCT, treatment with palbociclib-
letrozole resulted in significantly longer median PFS (24.8 months, 95%CI 22.1 to
NE) than placebo-letrozole (14.5 months, 95%CI 12.9 to 17.1), corresponding to
HR 0.576, 95%CI 0.463 to 0.718 (stratified one-sided p < 0.000001).

e Among patients with measurable disease, ORR was significantly higher among
patients who received palbociclib-letrozole (55.3%, 95%CI| 49.9 to 60.7) than
among those received placebo-letrozole (44.4%, 95%Cl 36.9 to 52.2),
corresponding to an odds ratio of 1.55 (95%CI 1.05 to 2.28, stratified one-sided p =
0.0132).

e The proportion of patients showing CBR was significantly higher among patients
who received palbociclib-letrozole (84.9%, 95%CI 81.2 to 88.1) than among those
who received placebo-letrozole (70.3%, 95%CI 63.8 to 76.2), corresponding to an
odds ratio of 2.39 (95%CI 1.58 to 3.59).

o Among patients with measurable disease, median duration of response (DOR) was
22.5 months (95%CI 19.8 to 28.0) for patients who received palbociclib-letrozole,
and 16.8 months (95%CI 15.4 to 28.5) for those who received placebo-letrozole.

o In PALOMA-2, the number of OS events did not meet the threshold allowing for an
analysis to be conducted. The median follow-up time was 23.0 months (95% CI:
22.6-23.4) for the palbociclib plus letrozole arm and 22.3 months (95% CI: 21.9-
22.9) for the placebo plus letrozole arm. The trial was not powered to detect
differences in OS, and the current OS data are immature. Although patients will
continue to be followed for the final OS analysis on an event-driven basis, however
survival estimates are likely to be confounded by the numerous post-progression
treatments that patients in both arms will receive.

e Palbociclib was generally well tolerated with a manageable adverse events profile.
In PALOMA-2, the most common events overall reported for palbociclib+letrozole
were neutropenia, leukopenia and fatigue, however these were often
asymptomatic and managed through dose modification, and none of the cases of
neutropenia or leukopenia in either treatment group developed into neutropenic
fever.

The PALOMA-1 trial of 165 postmenopausal women with previously untreated
HR+/HER2- ABC reported a positive trend in OS in favour of palbociclib-letrozole. The
observed HR was 0.813 (95%CI 0.492 to 1.345) with a stratified 1-sided p-value of
0.2105. Median OS was 37.5 months (95%CI 28.4 to NE) in the palbociclib-letrozole arm
and 33.3 months (95%CIl 26.4 to NE) in the letrozole arm. The estimated survival
probabilities at 12 months, 24 months, and 36 months between the two treatment arms
were 89.0% versus 87.0%, 77.1% versus 70.2%, and 53.0% versus 44.0%, in favour of
palbociclib plus letrozole, respectively.
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4.1. Identification and selection of relevant studies

A systematic literature review was performed in January 2015 to identify relevant non-
randomised controlled trials (non-RCTs) providing evidence on the safety and efficacy of
palbociclib for the treatment of postmenopausal women with ER-positive, HER2-negative
locally advanced or metastatic breast cancer. The review was subsequently updated to
include relevant studies published up to January 2016 in line with NICE guidance.

4.1.1. Search strategy

The systematic review was performed in accordance with the methodological principles of
conduct for systematic reviews as detailed in the University of York Centre for Reviews and
Dissemination guidance for undertaking systematic reviews in health care, and is reported
here in accordance with the Preferred Reporting Iltems for Systematic Reviews and Meta-
analyses (PRISMA) reporting checklist. 0" 102

The flowing electronic databases were searched for the original systematic review from their
inception dates until the date of the search, indicated below:

e MEDLINE, MEDLINE In-Process and MEDLINE Daily Update, 22 January 2015
(using Ovid SP platform)

o Embase, 22 January 2015 (using Elsevier Platform)

e The Cochrane Library (Wiley Online platform), 23 January 2015, specifically the
following:

o The Cochrane Central Register of Controlled Trials (CENTRAL)
o The Cochrane Database of Systematic Reviews (CDSR)

o Database of Abstracts of Reviews of Effectiveness (DARE)

o Health Technology Assessment (HTA) Database

The same databases were searched again on 28 April 2016 as part of the systematic review
update. However, the following minor changes were made:

e The Epub Ahead of Print database was searched alongside the MEDLINE
databases, using the Ovid SP platform

e Embase was searched using the Ovid SP platform instead of Elsevier. This search
was run simultaneously with the MEDLINE search. Search terms were translated and
adapted as necessary for use in the Ovid SP platform.

No date limits were applied in the update search; instead, the EndNote library of search
results obtained in the April 2016 update was de-duplicated against the library obtained in
the January 2015 search, prior to screening of titles and abstracts.
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As well as the electronic database searches, the following conference proceedings were
searched from 2012-2015 (2012-2014 in the original SLR, and 2015 in the systematic
review update):

¢ American Society of Clinical Oncology (ASCO)

o American Association for Cancer Research (AACR), including the San Antonio
Breast Cancer Symposium

o European Society of Medical Oncology (ESMO), including:
o ESMO
o IMPAKT-Breast Cancer
o European Cancer Congress
o ESMO Asia
o Immuno-Oncology

Finally, ClinicalTrials.gov and the International Clinical Trials Registry Platform were
searched for relevant RCTs of palbociclib, while the FDA website was searched for the
Summary Basis of Approvals.

Full details of the search strategies employed for both the original systematic review and the
systematic review update are presented in Appendix 4.

4.1.2. Study selection

Following the database search, duplicate results were excluded. The titles and abstracts of
identified sources were assessed against the eligibility criteria presented in Table 9. For
those sources considered potentially relevant, or for which the relevance was unclear based
on the title or abstract, full texts were obtained and screened for relevance. The screening
was performed by two independent reviewers, and disputes relating to eligibility were
resolved through discussion between reviewers until consensus, or through consultation with
a third reviewer.

Table 9. Eligibility criteria for systematic review of RCTs of palbociclib and endocrine
therapies

Domain Inclusion Criteria Exclusion Criteria
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Domain

Inclusion Criteria

Exclusion Criteria

Population Postmenopausal women2 with ER+, Premenopausal women not receiving a
HER2- locally advanced or metastatic luteinising hormone blocker
breast cancer. Women with early breast cancer
Studies had to include 250% patients Women with ER- breast cancer
with ER+ or HR+ disease, and 250% Women with HER2+ breast cancer
postmenopausal women; alternatively, | Studies with <50% patients with ER+
outcomes had to be reported or HR+ disease or <50%
separately for patients in these postmenopausal women were
subgroups. excluded unless outcomes were
reported separately in these
subgroups.
Intervention First line: anastrazole, letrozole, Conventional cytotoxic chemotherapy
palbociclib Other therapies not listed (including
trastuzumab, ado-trastuzumab,
pertuzumab, and lapatinib)
Comparator As above for “intervention”. A study had | As above for “intervention”
to have an intervention of interest in at | Studies with the same therapy of
least one study arm to be eligible for interest in both arms + a failed or
inclusion. obsolete therapy, where “obsolete”
means replaced by the comparators of
interest.
Outcomes Clinical benefit rate Studies that do not report any relevant

(considered at
full-text review
only)

Objective response rate
Complete response

Partial response

Overall survival

Progression-free survival

Time to progression

Duration of response

Adverse events:

Overall rate of AEs

Overall treatment-related AEs
Overall AEs of grade 3/4 severity
Overall treatment-related AEs of grade
3/4 severity

Overall serious AEs

Overall discontinuations due to AEs
Febrile neutropenia

Grade 3/4 neutropenia

Grade 3/4 arthralgia

Grade 3/4 myalgia

Other grade 3/4/5 AEs
Patient-reported outcomes/utility:
EQ-5D

EORTC QLQ-C30

EORTC QLQ BR-23

EORTC QLQ FA-13 Fatigue
FACT-B

BPI

outcomes

Study design

Phase 2 and 3 randomised controlled
trials

Non-randomised, controlled,
prospective clinical trials
Long-term follow-up studies (eg. open-
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Domain Inclusion Criteria Exclusion Criteria

label follow-up studies)

Prospective observational studies (eg.
Phase 4 studies)

Preclinical studies

Phase 1 studies

Prognostic studies

Retrospective studies

Case reports

Commentaries and letters (publication
type)

Consensus reports

Non-systematic reviews

Systematic reviews and meta-analyses were formally excluded at the
title/abstract screening stage. However, the full texts of any systematic reviews
and meta-analyses on relevant RCTs were acquired and hand-searched to find
any additional relevant primary studies not identified through the database

searches.
Language English Any other language
Date No limit None

2 Including women who had menopause induced during the study.

Abbreviations: AE, adverse event; BPI, Brief Pain Inventory; EORTC QLQ, European Organisation for Research and Treatment
of Cancer Quality of Life Questionnaire; EQ-5D, EuroQol 5-dimensions questionnaire; ER, oestrogen receptor; FACT-B,
Functional Assessment of Cancer Therapy—Breast; HER2, human epidermal growth factor receptor 2; HR, hormone receptor.

Data from included studies were extracted into a pre-specified extraction grid in Microsoft
Excel.

4.1.3. Results

The original systematic review identified 64 unique studies described in 96 congress and
journal publications, as well as 5 FDA approval reports. Of these, one study investigated
first-line palbociclib plus letrozole compared to placebo-letrozole in women with ER+/HER2-
locally advanced or metastatic breast cancer (PALOMA-1).

The systematic review update identified 14 studies, described in 33 congress and journal
publications. Ten of the studies were newly identified in the update. One of the newly
identified studies investigated second-line palbociclib in combination with fulvestrant in
women with ER-positive, HER2-negative locally advanced or metastatic breast cancer
(PALOMA-3). Furthermore, the updated search on ClinicalTrials.gov identified one study that
investigated palbociclib plus letrozole compared with letrozole for the first line treatment of
postmenopausal women with ER+/HER2- ABC (PALOMA-2).

A PRISMA flow diagram of the evidence identified in the original and updated systematic
reviews is presented in
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Figure 4.
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Figure 4. PRISMA flow diagram for the original and updated systematic reviews of RCTs of
endocrine therapies
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Please refer to Appendix 5 for a full list of palbociclib and comparator publications and
studies included in both the original and updated systematic reviews. Records identified from
ClinicalTrials.gov are detailed in Appendix 6. A complete list of palbociclib and comparator
publications excluded after the full-text review stage of both the original and update
systematic reviews is provided in Appendix 7.

4.2. List of relevant randomised controlled trials

Of the studies identified in the original and update systematic reviews, the PALOMA-1 study
investigated the use of palbociclib plus letrozole in women with ER+/HER2- locally advanced
or metastatic breast cancer (
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Table 10).>* 4 Another relevant RCT is PALOMA-2, a phase Il trial designed to confirm and
expand on the results of PALOMA-1. PALOMA-2 has not yet been published as a full-length
research article in a peer-reviewed journal (expected in December 2016). An abstract
presenting partial results?®> was accepted to the 2016 ASCO Annual Meeting after the
literature searches described in Section 4.1 were conducted. Some information about
PALOMA-2 was also publicly available at clinicaltrials.gov (NCT01740427).
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Table 10. List of RCTs involving palbociclib to treat ABC

Trial number | Population Intervention Comparator | Primary study
(acronym) reference
(Secondary references)

NCT00721409 | Treatment naive Palbociclib Letrozole Finn 2015* (Bell 2015
(PALOMA-1) patients with advanced | plus letrozole Bell 2016, Crown 2015,

or metastatic Finn 2014, Finn 20153,

ER+/HER2- breast Finn 2015b, Slamon

cancer 201524, 45-50
NCT01740427 | Treatment naive Palbociclib Placebo Finn 20162 and data on
(PALOMA-2) patients with advanced | plus letrozole | plus file °

or metastatic letrozole

ER+/HER2- breast

cancer

4.3. Summary of methodology of the relevant randomised

controlled trials

4.3.1. PALOMA-1 methodology

PALOMA-1% 4 is an international, randomised, multi-centre, open-label Phase 1+2 trial of
palbociclib in postmenopausal women with ER+/HER2- ABC who did not receive previous
systemic treatment in the advanced or metastatic setting.

Initially, a single-arm Phase 1 study was done to assess the safety of palbociclib given with
letrozole in patients with ER+/HER2- ABC and to determine a recommended Phase 2 dose
of the combination. The results suggested a dose and schedule consisting of oral palbociclib
125 mg once daily for 3 weeks followed by 1 week off treatment in a 28-day cycle, combined
with the standard dose of oral letrozole 2.5 mg once daily. No drug—drug interactions were
identified and the most common treatment-related adverse events were neutropenia,
leukopenia, and fatigue. Based on these clinical data, a randomised, open-label, Phase 2
study was performed to assess the safety and efficacy of the palbociclib and letrozole
combination compared with letrozole alone.

In the Phase 2 part of the study, patients were sequentially enrolled into two cohorts to
assess both the activity of palbociclib+letrozole as well as to determine whether selecting
patients based on the ABC-associated biomarkers cyclin D1 (CCND1) or p16 might identify
subpopulations more likely to benefit from palbociclib (
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Figure 5). Cohort 1 was recruited into the study based solely on ER+/HER2- status. Cohort 2
was recruited based on the combination of ER+/HER2- status and amplification of cyclin D1
and/or loss of p16 (INK4A or CDKNZ2A) or both. Across both cohorts, a total of 84 patients
were randomised to receive palbociclib+letrozole, and 81 were randomised to receive
letrozole alone. Accrual to cohort 2 was stopped after an unplanned interim analysis of
cohort 1 based on 32 progression-free survival events. The interim analysis was conducted
because it was noted that almost twice as many patients in the control group were coming
off the study because of disease progression. This interim analysis showed clinically
meaningful activity of the palbociclib plus letrozole combination compared with letrozole
alone (HR 0-35, 95% CI 0.17-0.72, p=0-006). The statistical analysis plan for the primary
endpoint was amended to a combined analysis of cohorts 1 and 2 (instead of cohort 2

alone). Crossover was not allowed at any time.

Details of the PALOMA-1 methodology are summarised in

Table 11.

Table 11. Summary of PALOMA-1 methodology 3

Trial number

PALOMA-1 (study A5481003)

randomisation

(acronym)
Location 50 sites in Canada, France, Germany, Hungary, Ireland, ltaly, Russian Federation, South
Africa, South Korea, Spain, Ukraine, US
Phase 2, multicentre, randomised, open-label
Stopping guidelines: Patients continued on the assigned study treatment until disease
Trial design progression, unacceptable toxicity, consent withdrawal, or death. Dose interruptions and
reductions were allowed for the management of toxic effects.
Crossover: Not allowed
Patients were randomly allocated in a 1:1 ratio to receive either palbociclib-letrozole or
Method of letrozole alone. Randomisation was performed using an interactive web-based

randomisation system, stratified by disease site (visceral vs only bone vs other) and by DFI
(>12 vs £12 months between completion of the last adjuvant treatment and disease
recurrence) or de novo.

Inclusion criteria:
e Patients were women aged 18 years or older.
e Patients were classified as postmenopausal and diagnosed with adenocarcinoma of
the breast with evidence of (a) locally recurrent disease not amenable to resection
or radiation therapy with curative intent, or (b) metastatic disease.

Eligibility e Patients had ER+/HER2- tumours.
criteria for e Patients had measurable disease according to RECIST version 1.0 or bone-only
participants disease (Phase 2 only).

e Patients had an ECOG performance status 0 or 1.

e All acute toxic effects in patients due to prior therapy or surgical procedures had
resolved to CTCAE Grade <1, except alopecia or other toxicities not considered a
safety risk.

A full list of inclusion and exclusion criteria is presented below in Table 12.

Settings and

The study took place in a clinical trial setting, where the investigator had ultimate

locations responsibility for the collection and reporting of all clinical, safety and laboratory data.
where the
data were Self-administered questionnaires were completed by the patients while in the clinic and
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collected

could not be taken home; instruments were to be completed prior to having any tests and to
any discussion of their progress with healthcare personnel at the site. Interviewer
administration in clinic could be used under special circumstances (e.g., patient had
forgotten their glasses or felt too ill). The instruments were given to the patient in the
appropriate language for the site.

Trial drugs
and method of
administration

The palbociclib-letrozole group (n = 84) received: palbociclib, 125mg, oral, once-daily for 3
weeks, followed by a week off in a 28-day cycle; as well as letrozole 2.5mg, oral, once-daily
on a continuous daily dosing regimen.

On days on which both drugs were to be given, letrozole and palbociclib were to be
administered at the same time.

The letrozole-placebo group (n = 81) received: letrozole 2.5mg, oral, once-daily on a
continuous daily dosing regimen.

Permitted and
disallowed
concomitant
medication

Permitted concomitant medication:

e Medication intended solely for supportive care (e.g. analgesics, antidiarrheals,
antidepressants) could be used at the investigator’s discretion.

e Granulocyte Colony Stimulating Factor (GCSF) could be used to treat treatment-
emergent neutropenia as indicated by ASCO guidelines 103

e Concomitant medication not recommended:

e Drugs known to strongly induce cytochrome P450 3A4, including carbamazepine,
dexamethasone, felbamate, omeprazole, primidone, phenobarbital, rifampin,
phenytoin, rifabutin, rifapentin, and St. John’s Wort

e Erythropoietin could be used at the investigator’s discretion for the supportive
treatment of anaemia.

e Bisphosphonates and receptor activator of nuclear factor kappa-B ligand inhibitors
could be continued for patients who were already receiving them at the time of
study entry. However, the need to commence these therapies while on study
therapy was considered indicative of disease progression, unless expressly agreed
otherwise by the investigator in consultation with Pfizer.

e If neutropenic complications were observed in a cycle in which primary prophylaxis
with GCSF was not received, secondary prophylaxis may have been given at the
discretion of the investigator, but only if dose reduction or delay were not
considered to be a reasonable alternative.

Disallowed concomitant medication:

e Drugs known to strongly inhibit cytochrome P450 3A4, including ketoconazole,
miconazole, itraconazole, posaconazole, clarithromycin, erythromycin, tilithromycin,
nefazodone, diltiazem, verapamil, indinavir, saquinavir, ritonavir, nelfinavir,
lopinavir, atazanavir, amprenavir, fosamprenavir, delavirdine, and grape fruit juice

¢ Any drug containing “for the treatment of breast cancer” on the product insert

e Primary prophylactic use of GCSF

¢ Raloxifene

Concomitant radiotherapy and surgery:

e Palliative radiotherapy was permitted for the treatment of painful bony lesions,
provided the lesions were known to be present at the time of study entry and the
investigator had clearly indicated that the need for palliative radiotherapy was not
indicative of disease progression.

e Palbociclib treatment was to be interrupted during palliative radiotherapy, stopping 1
day before and resuming treatment 1 week after.

e Caution was advised on theoretical grounds for any surgical procedures during the
study, since the appropriate interval of time between surgery and palbociclib
required to minimise the risk of impaired wound healing and bleeding has not been
determined. Stopping palbociclib was recommended at least 7 days prior to surgery.
Postoperatively, the decision to reinitiate palbociclib treatment was to be based on a
clinical assessment of satisfactory wound healing and recovery from surgery.
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Primary
outcomes

Investigator-assessed PFS, defined as the time from randomisation to radiological disease
progression or death on study.

Documentation of progression was by objective disease assessment calculated from the
lesion measurements, as defined by RECIST 1.0.

Disease was assessed by CT or MRI of chest, abdomen, and pelvis; X-ray scans of bone
lesions; and clinical evaluation of superficial disease within 28 days of initiation of study
treatments, at the end of cycle 2 and on day 1 of every other cycle starting from cycle 4.
Disease assessment was repeated at withdrawal or the end of treatment. It was also
assessed whenever progression was suspected and to confirm partial or complete response
at least 4 weeks after initial documentation of response.

Brain CT or MRI was required only when signs and symptoms suggested presence of
metastatic brain disease. Post-screening repeat brain scans were required only if
metastases were suspected. Bone scans were required within 28 days of initiation of study
treatments, and baseline bone lesions were followed every 12 weeks using the most
appropriate imaging technique, as well as at withdrawal or end of treatment. A bone scan
was required at the time of confirmation of complete response for patients who had bone
metastases.

Secondary
and other
outcomes

e OR, CBR, OS, PROs on the mBPI-sf 46 (in cohort 2), DOR, TTP. See Table 13 for
the full definition of these outcomes

e Safety — including type, incidence, severity, seriousness and relationship to study
medications of adverse events and any laboratory abnormalities

Pre-planned
subgroups for
PFS

e Age (<65 years, 265 years)

e Baseline ECOG (0 or 1)

e Disease site (visceral, bone only, other)

e Previous chemotherapy (yes, no)

e Previous endocrine therapy (yes, no)

e Previous systemic therapy (yes, no)

e Previous chemotherapy only (yes, no)

e Previous chemotherapy and endocrine therapy (yes, no)
e DFI (212 months, <12 months + de novo, >12 months; <5 years, >5 years)
e Biomarker status (positive, negative, unknown)

e Region (North America, Europe)

e Histopathological grade (1/2, 3)

e Progesterone receptor (positive, negative)

e Number of disease sites involved (<2, 22)

e De novo advanced disease (yes, no)

Duration of
study and
follow-up

Between 22 December 2009 and 12 May 2012, 165 women were randomised to treatment
groups.

The study achieved its primary endpoint when approximately 95 PFS events had occurred,
which was calculated to allow 98% power to detect an HR of 0.50 at one-sided alpha of
0.10, or a 75% power to detect an HR of 0.67.

Median duration of follow-up, defined as the months from randomisation to the last contact
(if alive) or death was 29.6 months (95%CI 27.9 to 36.0) in the palbociclib-letrozole arm and
27.9 months (95%CI 25.5 to 31.1) in the letrozole arm.

All PALOMA-1 data presented in this submission correspond to the data cut-off date of 29

November 2013,

Abbreviations: ABC, advanced or metastatic breast cancer; ASCO, American Society of Clinical Oncology; CBR, complete
biological response; CT, computed tomography; CTCAE, Common Terminology Criteria for Adverse Events; DFI, disease-free
interval; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor; GCSF, granulocyte
colony-stimulating factor; HER2, human epidermal growth factor receptor 2; mBPI-sf, modified Brief Pain Inventory Short Form;
MRI, magnetic resonance imaging; OR, objective response; OS, overall survival; PFS, progression-free survival; PRO, patient-
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reported outcome; RECIST, Response Evaluation Criteria in Solid Tumors; TTP, time to progression; US, United States of
America.

The methodology is also depicted graphically in
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Figure 5.
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Figure 5. PALOMA-1 study design 3
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Table 12. Eligibility criteria for PALOMA-1 3

Inclusion criteria

Exclusion criteria

« Patients were women aged 18 years or older.

« Patients were classified as postmenopausal because of (a) prior bilateral
surgical oophorectomy, (b) amenorrhoea (in women at least 60 years old) or (c)
amenorrhoea for at least 12 months in women younger than 60 who had not
received chemotherapy, tamoxifen, toremifene, or ovarian suppression and
whose follicle-stimulating hormone and estradiol levels were in postmenopausal
ranges.

« Patients received a histologically or cytologically proven diagnosis of
adenocarcinoma of the breast with evidence of (a) locally recurrent disease not
amenable to resection or radiation therapy with curative intent, or (b) metastatic
disease.

« Patients had ER+ tumours. Positivity was defined either as =10 fmol of tritium-
oestrogen binding per mg of cytosolic protein based on dextran-coated charcoal
and sucrose density assays, or =0.10 fmol of tritium-oestrogen binding per mg
of DNA based on immunofluorescence or enzyme-linked immunosorbent assay.
In the case of immunohistochemistry determinations, the report had to mention
positive receptor status according to the standards of the laboratory.

* Patients had HER2- tumours as determined by fluorescent in situ hybridisation
or immunohistochemistry.

« Patients in cohort 2 had CCND1 amplification or p76 loss as determined by the
central laboratory.

« Paraffin-embedded tumour block(s) for patients were available for centralised
assessment of Rb and other cell cycle-related proteins.

+ Patients had measurable disease according to RECIST 1.0. Previously
irradiated lesions were deemed measurable only if progression was documented
at the site after completion of radiation therapy.

* Patients had an ECOG performance status 0 or 1.

« All acute toxic effects in patients due to prior therapy or surgical procedures
had resolved to CTCAE Grade <1, except alopecia or other toxicities not
considered a safety risk.

« Patients had adequate organ function as defined by

« Patients had brain metastases (even if treated and stable), history of spinal cord
compression, carcinomatous meningitis, or leptomeningeal disease.

« Patients had undergone major surgery within 3 weeks of the first study
treatment.

« Patients had previously received (neo)adjuvant letrozole, followed by disease
recurrence within 12 months; any CDK inhibitor; or any anticancer therapies for
ABC, with the exception of radiation therapy covering <25% of bone marrow at
least 2 weeks prior to study treatment initiation.

« Patients were being treated at the time of study enrolment with any anticancer
therapies for ABC, any experimental treatment as part of another clinical study, or
therapeutic doses of anticoagulant. Low-dose anticoagulants against deep vein
thrombosis, low-molecular-weight heparin and aspirin were allowed.

« Patients were using or were likely to need food or drugs known to strongly inhibit
cytochrome P450 3A4, i.e. grapefruit juice, verapamil, ketoconazole, miconazole,
itraconazole, posaconazole, erythromycin, clarithromycin, tilithromycin, indinavir,
saquinavir, ritonavir, nelfinavir, lopinavir, atazanavir, amprenavir, fosamprenavir,
nefazodone, diltiazem, and delavirdine.

« Patients had been diagnosed with any secondary malignancy within the last 3
years, except for adequately treated basal cell or squamous cell skin cancer, or in
situ carcinoma of the cervix.

« Patients had a history of the following conditions during the 6 months prior to
study enrolment: myocardial infarction, severe/unstable angina, ongoing cardiac
dysrhythmias of CTCAE Grade =2, atrial fibrillation of any grade,
coronary/peripheral artery bypass graft, symptomatic congestive heart failure,
cerebrovascular accidents including transient ischemic attack, or symptomatic
pulmonary embolism.

« Patients had active inflammatory bowel disease, chronic diarrhoea, short bowel
syndrome, or a history of upper gastrointestinal surgery including gastric
resection.

« Patients had known hypersensitivity to letrozole or any of its excipients.

+ Patients had known human immunodeficiency virus infection.
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Inclusion criteria

Exclusion criteria

absolute neutrophil count 21500/uL

platelets 2100,000/uL

serum aspartate aminotransferase and serum alanine aminotransferase within 3
times the upper limit of normal or, in the case of underlying malignancy, within 5
times this limit

total serum bilirubin within 1.5 times the upper limit of normal, regardless of liver
involvement secondary to the tumour

serum creatinine within 1.5 times the upper limit of normal

a corrected QT interval <470 msec based on the mean value of triplicate
electrocardiograms.

Inclusion of patients with increased serum indirect bilirubin due to Gilbert’s
syndrome was permitted

« Evidence of signed and dated informed consent documents indicating that
patients (or their legal representative) had been informed of all pertinent aspects
of the study.

* Patients were willing and able to comply with scheduled visits, treatment plans,
laboratory tests, and other study procedures.

+ Patients had other severe acute or chronic medical or psychiatric conditions or
laboratory abnormalities that might increase risks associated with study
participation or investigational product administration or might have interfered with
the interpretation of study results and, in the judgment of the investigator, made
the patient inappropriate for study entry.

Abbreviations: ABC, advanced or metastatic breast cancer; CDK, cyclin-dependent kinase; CTCAE, Common Terminology Criteria for Adverse Events; ECOG, Eastern Cooperative Oncology
Group; ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2; QT, time between the start of the Q wave and the end of the T wave in the heart's electrical cycle; RECIST,

Response Evaluation Criteria in Solid Tumors.
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4.3.1.1. Description of outcomes reported in PALOMA-1

The definitions and methods of assessment of the primary and secondary outcomes
reported in PALOMA-1 are provided in Table 13.

PFS was the primary outcome in PALOMA-1. It is well-established that prolonged PFS is
considered to be of considerable benefit to patients for many different reasons including
symptom management, the effect on overall survival, the postponing of later-line
chemotherapy, the ability to keep patients functioning normally and remaining in work. For
further details on the value of PFS and why treating clinicians regard PFS as a key goal of
therapy for ABC, please see Section 3.2.1. PFS is an accepted primary endpoint for RCTs
according to the European Medicines Agency guidelines on the evaluation of anticancer
medicinal products in humans.®

Secondary efficacy outcomes were as described in Table 13. Most secondary outcomes
were assessed on the same schedule as disease assessment. PROs were assessed in
cohort 2 using the modified Brief Pain Inventory-short form (mBPI-sf).'%41% These outcomes
were assessed on day 1 of each treatment cycle and at withdrawal or end of treatment.
Safety was assessed in terms of recording of adverse events within 28 days of initiation of
study treatment and then on days 1 and 14 of cycles 1-2 and on day 1 of every subsequent
treatment cycle, and finally again at withdrawal or end of treatment.

Table 13. Description of outcomes reported in PALOMA-1 3

Outcome | Description

Primary efficacy outcome

Time from randomisation to radiological disease progression or death on study.
PFS Documentation of progression was by objective disease assessment calculated
from the lesion measurements, as defined by RECIST 1.0.

Secondary efficacy outcomes

OR Defined according to RECIST 1.0 from the lesion measurements

Defined as per RECIST 1.0 as complete response, partial response or stable

CBR disease lasting at least 24 weeks
Time from the date of randomisation to the date of all-cause death. Patients last
0S known to be alive were censored at date of last contact. Kaplan-Meier analysis

was used to estimate OS probability. Survival was assessed up until approximately
28 days from the last dose of study treatment.

Time from first documentation of complete or partial response to date of first
DOR documentation of objective progression or death. This outcome was calculated
only for patients who showed complete or partial response.

Time from the date of randomisation to the date of first documentation of objective

TTP )
progression.
PROs
The mBPI-sf is a validated self-report questionnaire consisting of 13 questions that
assess the severity and impact of pain on daily function.194-16 |t includes the 4-item
Pain Severity Scale (worst pain, least pain, average pain, and pain right now) and
mBPI-sf the 7-item Pain Interference Scale (general activity, mood, walking ability, normal
scores work, relations with other people, sleep, and enjoyment of life).

Patients were to complete the self-administered questionnaire at baseline (Day 1,
Cycle 1), on Day 1 of each subsequent cycle, and at the end of treatment or study
withdrawal. They were to complete the mBPI-sf prior to having any tests, receiving
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Outcome Description

any therapy, and before any discussion of the patient’'s progress with their
physician or other healthcare personnel. %7

Safety

Type, incidence, severity, seriousness of adverse events, their relationship to
study medications and any laboratory abnormalities. Adverse events were
Safety classified using the MedDRA classification system 16.1. Severity of events was
graded according to the CTCAE 3.0 whenever possible. Safety outcomes were
assessed until approximately 28 days after the last dose of study treatment.

Abbreviations: CBR, complete biological response; CTCAE, Common Terminology Criteria for Adverse Events; DOR, duration
of response; mBPI-sf, modified Brief Pain Inventory Short Form; OR, objective response; OS, overall survival; PFS,
progression-free survival; PRO, patient-reported outcome; RECIST, Response Evaluation Criteria in Solid Tumors; TTP, time to
progression.

4.3.2. PALOMA-2 methodology

PALOMA-2 is an international, randomised, multi-centre, double-blind, and placebo-
controlled Phase 3 trial involving 666 patients generally similar to those in PALOMA-1.° Key
differences in the populations is that compared to the patient population in PALOMA-1, the
population in PALOMA-2 is much larger and potentially more homogeneous because it did
not contain patients who had relapsed during, or within 12 months after, adjuvant therapy
with letrozole or anastrozole.® PALOMA-1, in contrast, excluded only patients who had
suffered such relapse with letrozole therapy.?

Outcomes analysis for HRQL, PFS, OR and OS are presented below. Details of the
PALOMA-2 methodology are summarised in Table 14.

Table 14. Summary of PALOMA-2 methodology®

Trial number

PALOMA-2 (study A5481008)
(acronym)

Location In total there were - patients from the UK, - were in palbociclib plus

letrozole arm and - in the placebo plus letrozole arm.

186 sites in Australia, Belgium, Canada, France, Germany, Hungary, Ireland, ltaly, Japan,
Republic of Korea, Poland, Russian Federation, Spain, Taiwan, Ukraine, UK (7 sites), US

Phase 3, multicentre, randomised, double-blind, placebo-controlled

Trial design

Stopping guidelines: Patients were to continue receiving assigned treatment until objective
disease progression, symptomatic deterioration, unacceptable toxicity, death, or withdrawal
of consent, whichever occurred first. Dose interruptions and reductions were allowed for the
management of toxic effects.

Crossover: Not allowed

Method of
randomisation

Patients were randomly allocated to receive either palbociclib-letrozole or placebo plus
letrozole.

Patients were randomly assigned 2:1 via an interactive randomization technologysystem,
stratified by disease site (visceral vs non-visceral), DFIl since completion of prior
(neo)adjuvant therapy (de novo metastatic vs £12 months vs >12 months), and nature of
prior (neo)adjuvant anti-cancer treatment (prior hormonal therapy vs no prior hormonal
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therapy).

Eligibility
criteria for
participants

Inclusion criteria:

* Women 18 years or older who had a proven diagnosis of adenocarcinoma of the
breast with evidence of locoregionally recurrent or metastatic disease not amenable
to resection or radiation therapy with curative intent, and for whom chemotherapy
was not clinically indicated.

 Patients had histologically or cytologically confirmed diagnosis of ER+/HER2- breast
cancer documented in local laboratory results.

+ Patients had not received previous treatment with any systemic anti-cancer therapy for
their locoregionally recurrent or metastatic ER-positive disease;

+ Patients were postmenopausal based on prior bilateral surgical oophorectomy,
spontaneous cessation of regular menses for at least 12 consecutive months or
levels of follicle-stimulating hormone and estradiol in the blood levels within
postmenopausal ranges in the absence of alternative pathological or physiological
causes.

» Patients had measurable disease as defined per RECIST 1.1 or bone-only disease,
with bone lesions confirmed by CT, MRI or bone X-ray.

* Patients had ECOG performance status of 0-2.

A full list of inclusion and exclusion criteria is presented below in Table 15.

Settings and

The study took place in a clinical trial setting, where the investigator had ultimate
responsibility for the collection and reporting of all clinical, safety and laboratory data.

locations Self-administered questionnaires were completed by the patients while in the clinic and
where the could not be taken home; instruments were to be completed prior to having any tests and to
data were any discussion of their progress with healthcare personnel at the site. Interviewer
collected administration in clinic could be used under special circumstances. The instruments were
given to the patient in the appropriate language for the site.
The palbociclib-letrozole group (n = 444) received: palbociclib, 125mg, oral, once-daily for 3
. weeks, followed by a week off in a 28-day cycle; as well as letrozole 2.5mg, oral, once-daily
Trial drugs

and method of
administration

on a continuous daily dosing regimen.

The placebo plus letrozole group (n = 222) received: placebo, oral, once-daily for 3 weeks,
followed by a week off in a 28-day cycle; as well as letrozole 2.5mg, oral, once-daily on a
continuous daily dosing regimen.

Permitted and
disallowed
concomitant
medication

Permitted concomitant medication:
» Standard therapies for preexisting medical conditions, medical and/or surgical
complications, and palliation were permitted. Any medication intended solely for
supportive care (e.g. analgesics, antidiarrhaeals, antidepressants) could also be used at
the investigator’s discretion.

» Bisphosphonates and receptor activator of nuclear factor kappa-B ligand (RANKL)
inhibitors could be continued for the treatment of osteoporosis or management of
existing bone metastases in patients who had been receiving them at a stable dose for
at least 2 weeks prior to randomisation. However, the need to initiate or increase the
dose of these therapies during the study was considered indicative of disease
progression, leading to the discontinuation of the patient from the active treatment
phase, unless disease progression could be completely ruled out and the exact reason
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for the use of these therapies was clearly documented.

» Primary prophylactic use of granulocyte colony-stimulating factors was not permitted
but they could be used to treat treatment-emergent neutropenia, as indicated by the
current American Society of Clinical Oncology (ASCO) guidelines.'®® If neutropenic
complications were observed in a cycle in which primary prophylaxis with colony-
stimulating factors was not received, secondary prophylaxis could be given at the
discretion of the investigator, but only if dose reduction or delay were not considered to
be reasonable alternatives. Erythropoietin could be used at the investigator's discretion
for supportive treatment of anaemia.

« If necessary, local antacids could be given at least 2 hours before or after
palbociclib/placebo administration.

* H2-receptor antagonists, including but not limited to cimetidine, famotidine, nizatidine,
and ranitidine could be used, so long as palbociclib/placebo dosing occurred at least 10
hours after the evening dose of H2-receptor antagonist and 2 hours before the morning
dose of antagonist.

» Concomitant medication not recommended: dexamethasone; herbal medicines; and
chronic immunosuppressive therapies, including systemic corticosteroids. In contrast,
steroids given for physiological replacement, as anti-emetics or inhaled, as well as short
courses of oral/topical steroids given for allergic reactions or asthma flares were
allowed.

Disallowed concomitant medication:

* No additional investigational or commercial anti-cancer agents, including chemotherapy,
immunotherapy, targeted therapy, biological response modifiers, or endocrine therapy other
than letrozole were permitted during the active treatment phase. In general, any drugs
containing “for the treatment of breast cancer” on the product insert were not permitted on
study.

» Strong or moderate CYP3A inhibitors/inducers, including those listed below, were not
permitted during the study: amprenavir, atazanavir, boceprevir, carbamazepine,
clarithromycin, conivaptan, delavirdine, diltiazem, erythromycin, felbamate, fosamprenavir,
indinavir, itraconazole, ketoconazole, lopinavir, mibefradil, miconazole, nefazodone,
nelfinavir, nevirapine, phenobarbital, phenytoin, posaconazole, primidone, rifabutin, rifampin,
rifapentin, ritonavir, saquinavir, St. John’s Wort, suboxone, telaprevir, telithromycin,
verapamil, voriconazole, and grapefruit, grapefruit juice or any product containing grapefruit,

* Drugs known to prolong the QT interval or to predispose to Torsade de Pointes were
prohibited during the active treatment phase.

» Topical estrogens (including any intra-vaginal preparations), megestrol acetate and
selective ER modulators (e.g. raloxifene) were prohibited during the active treatment phase,

* Proton-pump inhibitors were prohibited; these included, but were not limited to, the
following: dexlansoprazole, esomeprazole, lansoprazole, omeprazole, pantoprazole, and
rabeprazole.

Concomitant radiotherapy and surgery:
e Any concurrent radiotherapy (except palliative radiotherapy as specified below) or
cancer-related surgery was prohibited throughout the active treatment phase of the
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study. Patients requiring any of these procedures were to be discontinued from the
active treatment phase and entered in the follow-up phase.

o Palliative radiotherapy was permitted for the treatment of painful bony lesions
provided that the lesions were known to be present at the time of study entry and
the investigator clearly documented that the need for palliative radiotherapy was not
indicative of disease progression.

 Palbociclib/placebo treatment was to be interrupted during palliative radiotherapy,
stopping 1 day before and resuming treatment 1 week after. For patients with bone
involvement, it was suggested to institute palliative radiotherapy before study initiation if
possible and clinically appropriate (e.g. lesions at risk for spontaneous micro-fractures
or painful lesions). Palliative radiotherapy during the active treatment phase was
considered alternative cancer therapy and resulted in censoring of the PFS endpoint.

» Caution was advised on theoretical grounds for any surgical procedures during the
study. The appropriate interval of time between surgery and palbociclib required to
minimise the risk of impaired wound healing and bleeding has not been determined.
Based on pharmacokinetics data available, stopping palbociclib/placebo was
recommended at least 7 days prior to elective surgery. Postoperative decisions to
reinitiate palbociclib/placebo treatment were based on clinical assessment of
satisfactory wound healing and recovery from surgery.

Investigator-assessed PFS, defined as the time from randomisation to radiological disease
progression or death on study.

Documentation of progression was by objective disease assessment calculated from the
lesion measurements, as defined by RECIST 1.1

Primary Disease was assessed by CT or MRI of chest, abdomen, pelvis, bone lesions, and other
outcomes clinically indicated sites; as well as clinical evaluation of superficial disease. This
assessment was performed within 28 days prior to randomisation and every 12 weeks (7
days) from the date of randomisation. Disease assessment was repeated at withdrawal or
the end of treatment. Radiographic tumor assessments could be performed at any time, if
deemed necessary by the investigator because of clinical suspicion of disease progression.
Secondary e OR, DOR, CBR/DCR, OS, biomarker expression vs PFS
and other e Patient-reported outcomes assessed using FACT-B and EQ-5D questionnaires
outcomes o Safety — including type, incidence, severity, seriousness and relationship to study
medications of adverse events and any laboratory abnormalities
Age (<65 years, 265 years)
Region (North America, Europe, Asia/Pacific)
Ethnicity (White, Asian)
Baseline ECOG (0 or 1/2)
Pre-planned Bone-only disease at baseline (yes, no)

subgroups for
PFS

Measurable disease (yes, no)

Disease site (visceral, non-visceral)

Previous chemotherapy (yes, no)

Previous endocrine therapy (yes, no)

Most recent therapy (aromatase inhibitor, anti-estrogen)
DFI (212 months, >12 months, de novo)

e Number of disease sites involved (1, 2, 23)

Duration of
study and
follow-up

Between 28 February 2013 and 29 July 2014, 666 women were randomised to treatment
groups.

The study achieved its primary endpoint when 347 PFS events had occurred, which was
calculated to allow 90% power to detect an HR of 0.69 using a one-sided, log-rank test at a
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significance level of 0.025.

Median duration of follow-up, defined as the months from randomisation to the last contact
(if alive) or death was 23.0 months (95%CI 22.6 to 23.4) in the palbociclib-letrozole arm and
22.3 months (95% CI 21.9 to 22.9) in the placebo plus letrozole arm.

All PALOMA-2 data presented in this submission correspond to the data cut-off date of 26
February 2016.

Abbreviations: ABC, advanced or metastatic breast cancer; ASCO, American Society of Clinical Oncology; BCS, breast cancer
subscale; CBR, complete biological response; CT, computed tomography; CTCAE, Common Terminology Criteria for Adverse
Events; DCR, disease control rate; DFI, disease-free interval; DOR, duration of response; EQ-5D, EuroQoL-5D questionnaire;
EQ-VAS, EuroQoL-5D Visual Acuity Scale; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor; FACT-G,
Functional Assessment of Cancer Therapy-General; FACT-B, Functional Assessment of Cancer Therapy-Breast; GCSF,
granulocyte colony-stimulating factor; HER2, human epidermal growth factor receptor 2; mBPI-sf, modified Brief Pain Inventory
Short Form; MRI, magnetic resonance imaging; OR, objective response; OS, overall survival; PFS, progression-free survival;
PRO, patient-reported outcome; RECIST, Response Evaluation Criteria in Solid Tumors; TTP, time to progression; US, United
States of America.

The methodology is also depicted graphically in Figure 6.

Figure 6. PALOMA-2 study design®
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Table 15. Eligibility criteria for PALOMA-2°

Inclusion criteria

Exclusion criteria

* Women 18 years or older who had a proven diagnosis of adenocarcinoma of
the breast with evidence of locoregionally recurrent or metastatic disease not
amenable to resection or radiation therapy with curative intent, and for whom
chemotherapy was not clinically indicated.

« Patients had histologically or cytologically confirmed diagnosis of ER-positive
breast cancer documented in local laboratory results.

« Patients had not received previous treatment with any systemic anti-cancer
therapy for their locoregionally recurrent or metastatic ER-positive disease;

« Patients were postmenopausal based on prior bilateral surgical oophorectomy,
spontaneous cessation of regular menses for at least 12 consecutive months or
levels of follicle-stimulating hormone and estradiol in the blood levels within
postmenopausal ranges in the absence of alternative pathological or
physiological causes.

« Patients had measurable disease as defined per RECIST 1.1 or bone-only
disease, with bone lesions confirmed by CT, MRI or bone X-ray. Tumor lesions
previously irradiated or subjected to other locoregional therapy were deemed
measurable only if disease progression at the treated site after completion of
therapy had been clearly documented.

« Patients had ECOG performance status of 0-2.

« Patients had adequate organ and marrow function, defined as an absolute
neutrophil count =1,500/mm?3 (1.5 x 10%L), platelet count =100,000/mm?3 (100 x
109/L), haemoglobin =9 g/dL (90 g/L), serum creatinine <1.5 times the upper limit
of normal (ULN) (or estimated creatinine clearance 260 mL/min as calculated
using the method standard for the institution), total serum bilirubin <1.5 times the
ULN (=3.0 times the ULN if Gilbert’s disease present), AST and/or ALT <3 times
the ULN (<5.0 times the ULN if liver metastases present), and alkaline
phosphatase <2.5 times the ULN (5.0 times the ULN if bone or liver metastases
present).

« All acute toxic effects in patients due to prior anti-cancer therapy or surgical
procedures had been resolved to National Cancer Institute CTCAE (version 4.0)
Grade <1, except alopecia or other toxicities not considered by the investigator
to pose a safety risk to the patient.

« Patients were willing and able to comply with scheduled visits, treatment plan,
laboratory tests, and other study procedures.

« Patients agreed to provide tumor tissues for centralised retrospective

« Patients had HER2-positive tumours as defined by documentation of erbB-2
gene amplification based on fluorescent in situ hybridisation (FISH) (defined as a
HER2/CEP17 ratio 22), chromogenic in situ hybridisation (CISH) (defined as per
the manufacturer’s kit instructions), INFORM HER2 dual in situ hybridisation
(defined as per the manufacturer’s kit instructions), or documentation of HER2-
overexpression by immunohistochemistry (IHC) (defined as IHC3+ or IHC2+ with
FISH or CISH confirmation) based on local laboratory results using a Sponsor-
approved assay. If HER2 status was unavailable or was determined using a test
other than a Sponsor-approved assay, then testing had to be performed using an
approved assay prior to randomisation. If tissue samples were available for both
primary and recurrent/metastatic tumours, then HER2 assessment from the most
recent sample (i.e. recurrent/metastatic sample) was used to define eligibility
whenever feasible.

* Patients with advanced, symptomatic, visceral spread, who were at risk of
life-threatening complications in the short term, including patients with massive
uncontrolled effusions (pleural, pericardial, peritoneal), pulmonary lymphangitis,
and >50% liver involvement.

« Patients with known active uncontrolled or symptomatic CNS metastases,
carcinomatous meningitis, or leptomeningeal disease as indicated by clinical
symptoms, cerebral oedema, and/or progressive growth. Patients with a history of
CNS metastases or cord compression were eligible if they had been definitively
treated with local therapy (e.g. radiotherapy, stereotactic surgery) and had
remained clinically stable off anticonvulsants and steroids for at least 4 weeks
before randomisation.

+ Patients who had previously received prior neoadjuvant or adjuvant treatment
with anastrozole or letrozole and who had suffered disease recurrence while on or
within 12 months of completing treatment.

« Patients who had previously been treated with any CDK4/6 inhibitor.

« Patients who had been treated with any of the following within 7 days prior to
randomisation: food or drugs known to be CYP3A4 inhibitors (i.e. amprenavir,
atazanavir,boceprevir, clarithromycin, conivaptan, delavirdine, diltiazem,
erythromycin, fosamprenavir, indinavir, itraconazole, ketoconazole, lopinavir,
mibefradil, miconazole, nefazodone, nelfinavir, posaconazole, ritonavir,
saquinavir, telaprevir, telithromycin, verapamil, voriconazole, and grapefruit or
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Inclusion criteria

Exclusion criteria

confirmation of ER status and to evaluate correlation among genes, proteins,
and RNAs relevant to cell cycle pathways and sensitivity/resistance to
investigational agents. Freshly biopsied samples of recurrent/metastatic tumours
had to be provided whenever possible. If such a biopsy was not feasible or could
not be safely performed, then an archived tumour sample could be accepted. In
either case, a formalin-fixed, paraffin-embedded (FFPE) block or 12 unstained
FFPE slides were required for patient participation.

« Patients had signed and dated an archived informed consent document
indicating that the patient (or a legal representative) had been informed of all
pertinent aspects of the study before any study-specific activity was performed.

grapefruit juice); drugs known to be CYP3A4 inducers (i.e. carbamazepine,
felbamate, nevirapine, phenobarbital, phenytoin, primidone, rifabutin, rifampin,
rifapentin, and St. John’s wort); and drugs known to prolong the QT interval

+ Patients who had undergone major surgery, chemotherapy, or radiotherapy, or
who had received any investigational agents or other anti-cancer therapy within 2
weeks before randomisation. Patients who received prior radiotherapy to 225% of
bone marrow were not eligible, regardless of when it had been administered.

« Patients who had been diagnosed with any other malignancy within 3 years prior
to randomisation, except for adequately treated basal cell or squamous cell skin
cancer, or carcinoma in situ of the cervix.

+ Patients who had QTc >480 msec (based on the mean value of triplicate
electrocardiograms), family or personal history of long or short QT syndrome,
Brugada syndrome or known history of QTc prolongation, or Torsade de Pointes.
« Patients with uncontrolled electrolyte disorders that might compound the effects
of a QTc-prolonging drug, such as hypocalcaemia, hypokalaemia, or
hypomagnesaemia.

« Patients who experienced any of the following within 6 months of randomisation:
myocardial infarction, severe/unstable angina, ongoing cardiac dysrhythmias of
CTCAE (version 4.0) Grade =2, atrial fibrillation of any grade, coronary/peripheral
artery bypass graft, symptomatic congestive heart failure, cerebrovascular
accident including transient ischemic attack, or symptomatic pulmonary embolism.
« Patients with active inflammatory bowel disease or chronic diarrhaea, short
bowel syndrome, or any upper gastrointestinal surgery, including gastric resection.
+ Patients with known hypersensitivity to letrozole or any of its excipients, or to any
palbociclib/placebo excipients.

« Patients known to be infected with the human immunodeficiency virus.

« Patients with other severe acute or chronic medical or psychiatric conditions or
laboratory abnormalities that might increase the risk associated with study
participation or study drug administration, or that might interfere with the
interpretation of study results and that make study participation inappropriate for
the patient in the judgment of the investigator.

« Patients who were staff members or relatives of staff members at the
investigational site, or who were Pfizer employees directly involved in the conduct
of the study.

+ Patients who were participating in phase I-1V studies involving other
investigational drug(s) within 2 weeks before randomisation and/or during
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Inclusion criteria

Exclusion criteria

participation in the active treatment phase of the study.
 Patients who had recent or active suicidal ideation or behaviour.

Abbreviations: ABC, advanced or metastatic breast cancer; CDK, cyclin-dependent kinase; CDK4/6, cyclin-dependent kinase 4/6; CISH, chromogenic in situ hybridisation; CNS, central nervous
system; CT, computed tomography; CTCAE, Common Terminology Criteria for Adverse Events; CYP3A4, cytochrome P450 3A4; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen
receptor; FFPE, formalin-fixed, paraffin-embedded; FISH, fluorescence in situ hybridisation; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; MRI, magnetic resonance
imaging; QT, time between the start of the Q wave and the end of the T wave in the heart's electrical cycle; RECIST, Response Evaluation Criteria in Solid Tumors; ULN, upper limit of normal.
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4.3.2.1. Description of outcomes reported in PALOMA-2

The definitions and methods of assessment of the primary and secondary outcomes
reported in PALOMA-2 are provided in Table 16.

PFS was the primary outcome in PALOMA-2, and several secondary efficacy outcomes
were as described in Table 16. Most secondary outcomes were assessed on the same
schedule as disease assessment. Safety was assessed in terms of recording of adverse
events within 28 days of initiation of study treatment, on days 1 and 14 of cycles 1-2 and on
day 1 of every subsequent treatment cycle, at withdrawal or end of treatment and during
follow-up.

Table 16. Description of outcomes reported in PALOMA-2°

Outcome | Description

Primary efficacy outcome

Time from randomisation to radiological disease progression or death on study.
PFS Documentation of progression was by objective disease assessment calculated
from the lesion measurements, as defined by RECIST 1.1

Secondary efficacy outcomes

OR Defined according to RECIST 1.1 from the lesion measurements

Defined as per RECIST 1.1 as complete response, partial response or stable

CBR disease lasting at least 24 weeks

Time from the date of randomisation to the date of all-cause death. Patients last
0S known to be alive were censored at date of last contact. Kaplan-Meier analysis
was used to estimate OS probability.

Time from first documentation of complete or partial response to date of first
DOR documentation of objective progression or death. This outcome was calculated
only for patients who showed complete or partial response.

Breast cancer specific health-related quality of life was assessed using FACT-B.
Generic HRQL and general health status was assessed using EQ-5D.

PROs Patients were to complete each instrument pre-dose on _

Expression of ER, pRb, cyclin D1, p16, and Ki67 were analyzed retrospectively
Biomarkers using validated immunohistochemistry assays

Safety

Type, incidence, severity, seriousness of adverse events, their relationship to
study medications and any laboratory abnormalities. Adverse events were
classified using the MedDRA classification system 18.1. Severity of events was
graded according to the CTCAE 4.0 whenever possible.

Safety

Abbreviations: CBR, complete biological response; CTCAE, Common Terminology Criteria for Adverse Events; DOR, duration
of response; EQ-5D, EuroQoL-5D questionnaire; EQ-VAS, EuroQolL-5D Visual Acuity Scale; FACT-B, Functional Assessment
of Cancer Therapy B questionnaire; mBPI-sf, modified Brief Pain Inventory Short Form; OR, objective response; OS, overall
survival; PFS, progression-free survival; pRb, retinoblastoma susceptibility gene product; PRO, patient-reported outcome;
RECIST, Response Evaluation Criteria in Solid Tumors; TTP, time to progression.
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4.3.3. Comparative methodology of the PALOMA RCTs
Table 17. Comparative summary of PALOMA-1 and PALOMA-2 methodologies *°

PALOMA-1

PALOMA-2

50 sites in Canada, France, Germany,
Hungary, Ireland, Italy, Russia, South

186 sites in Australia, Belgium,
Canada, France, Germany, Hungary,

Location Africa, South Korea, Spain, Ukraine, Ireland, Italy, Japan, Republic of Korea,

USA Poland, Russian Federation, Spain,
Taiwan, Ukraine, UK (7 sites), USA

Trial design Phase 2, multicentre, randomised, Phase 3, multicentre, randomised,
open-label, placebo-controlled double-blind, placebo-controlled
Postmenopausal women with Postmenopausal women with
ER+/HER2- ABC who did not receive ER+/HER2- ABC who did not receive
prior systemic treatment for ABC prior systemic treatment for ABC

Inclusion

criteria Measurable disease by RECIST or Measurable disease by RECIST or
bone-only disease. Adequate organ bone-only disease. Adequate organ
function and ECOG status of 0 or 1. function and ECOG status of 0-2.

e Previous treatment with e Previous systemic anticancer
letrozole as (neo)adjuvant treatment for advanced disease
therapy <12 months before e DFI <12 months after

Exclusion study entry (neo)adjuvant treatment with
criteria e Any previous treatment for letrozole or anastrozole

advanced breast cancer or
previous CDK inhibitor therapy
or brain metastasis

Concomitant None
medications
Data Secondary health care facility (dispensed from hospital pharmacy)
collection
setting
Intervention: Intervention:
Oral letrozole 2.5 mg once daily + oral Oral letrozole 2.5 mg once daily + oral
palbociclib 125 mg once daily for 3- palbociclib 125 mg once daily for 3-
Intervention week on/1-week off (n = 84) week on/1-week off (n = 444)
and
comparators Comparator: Compatrator:
Oral letrozole 2.5 mg once daily (n = Oral letrozole 2.5 mg once daily (n =
81) 222) + oral placebo once daily for 3-
week on/1-week off
Primary Investigator-assessed PFS
outcomes
OR, CBR, OS, PROs (pain severity and | OR, CBR, OS, DOR, PROs: breast
interference using mBPI-sf), DOR, TTP, | cancer specific and generic HRQL
Secondary Safety using FACT-B and EQ-5D), Biomarker
outcomes

expression vs PFS, Safety
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PALOMA-1

PALOMA-2

Pre-planned
subgroups for
PFS

Age (<65 years, 265 years)
Baseline ECOG (0 or 1)
Disease site (visceral, bone
only, other)

Previous chemotherapy (yes,
no)

Previous endocrine therapy
(yes, no)

Previous systemic therapy
(yes, no)

Previous chemotherapy only
(yes, no)

Previous chemotherapy and
endocrine therapy (yes, no)
DFI (212 months, £12 months +
de novo, >12 months; <5 years,
>5 years)

Biomarker status (positive,
negative, unknown)

Region (North America,
Europe)

Histopathological grade (1/2, 3)
Progesterone receptor
(positive, negative)

Number of disease sites
involved (<2, 22)

De novo advanced disease
(yes, no)

Age (<65 years, 265 years)
Region (North America,
Europe, Asia/Pacific)
Ethnicity (White, Asian)
Baseline ECOG (0 or 1/2)
Bone-only disease at baseline
(yes, no)

Measurable disease (yes, no)
Disease site (visceral, non-
visceral)

Previous chemotherapy (yes,
no)

Previous endocrine therapy
(yes, no)

Most recent therapy
(aromatase inhibitor, anti-
estrogen)

DFI (212 months, >12 months,
de novo)

Number of disease sites
involved 1, 2, 23)

Biomarker expression (yes/no
or low/high)

Abbreviations: ABC, advanced breast cancer; CBR, complete biological response; CDK, cyclin-dependent kinase; DFI,
disease-free interval; DOR, duration of response; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor;
HER2, human epidermal growth factor receptor 2; HRQL, health-related quality of life; OR, objective response; OS, overall
survival; PFS, progression-free survival; pRb, retinoblastoma susceptibility gene product; PRO, patient-reported outcome;
RECIST, Response Evaluation Criteria in Solid Tumors; mBPI-sf, Modified Brief Pain Inventory.

4.4. Statistical analysis and definition of study groups in the
relevant randomised controlled trials

The study populations used for different types of outcomes analysis are summarised for the
two PALOMA trials in Table 18.

Table 18. Summary of populations used in PALOMA-1 and PALOMA-2 3:°

Type of analysis Study population

The intention-to-treat population was the primary population for
evaluating all efficacy endpoints and patient characteristics. This
population included all randomised patients.

PALOMA-1: All analyses were performed on the PRO evaluable
population i.e. all randomised patients who completed the baseline
PRO assessment, received at least one dose of study treatment, and
completed at least one post-baseline PRO assessment.

PALOMA-2: Completion rates are reported for the ITT population, all

Efficacy analyses
(primary and secondary)

Analysis of PROs
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other analyses were performed on the PRO evaluable population i.e.
patients who completed a baseline assessment and at least one post-
baseline assessment.

See sections 0 and 4.7.2.3 for the proportion of patients completing
PRO assessments in evaluable populations.

The as-treated population was the primary population for evaluating
Safety analyses safety. This population included all patients who received at least one
dose of any agent of the combination.

The subset of as-treated patients for which baseline assessment of at

least one biomarker was available.
Abbreviation: PRO, patient-reported outcome

Biomarker analyses

Details about statistical analysis in the two RCTs are summarised in Table 19 for the primary
outcome of PFS and in Table 20 for secondary outcomes.
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Table 19. Summary of statistical analysis and data management for the primary outcome of PFS in PALOMA-1 and PALOMA-2 39

PALOMA | Hypothesis Data management
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Abbreviations: Cl, confidence interval; CR, complete response; DFI, disease-free interval; HO, null hypothesis; HA, alternative hypothesis; HR, hazard ratio; PFS, progression-free survival; PR,
partial response

Table 20. Summary of statistical analysis for secondary outcomes in PALOMA-1 and PALOMA-23°
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outcome
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Trial Secondary | Statistical analysis
outcome

PALOMA-2

11111111
T

Abbreviations: ClI, confidence interval; CBR, clinical benefit response; CR, complete response; DOR, duration of response; EORTC, European Organisation for Research and Treatment of Cancer;
EQ-5D, EuroQol Group 5-Dimension Self-Report Questionnaire; HR, hazard ratio; HRQL, health-related quality of life; OR, objective response; OS, overall survival; PFS, progression-free survival;
PR, partial response; pRb, retinoblastoma stability gene product; SD, stable disease; PRO, patient-reported outcome; TTP, time to progression
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Details about interim analyses, stopping guidelines and subgroup analyses are reported separately for each of the PALOMA ftrials in the
subsections below.
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4.4.1. PALOMA-1

4.4.1.1. Interim analyses and stopping guidelines

At the time enrolment was stopped, 165 patients had been randomised into the trial: 66 to
cohort 1 and 99 to cohort 2. This sample size had been estimated to provide 80% power to
detect an HR of 0.67 based on 114 PFS events, based on the assumption that palbociclib-
letrozole would prolong PFS from 9 months (letrozole alone) to 13.5 months. After 57 PFS
events had occurred across both cohorts, the study protocol was amended to include a
second interim analysis. This interim analysis was undertaken after 61 events had occurred:
HR for PFS in the intention-to-treat population was 0.37 (95%CI 0.21 to 0.63, one-sided p <
0.0001). Because events were being observed at a slower pace than anticipated, another
protocol adjustment was conducted stipulating that final analysis would be performed after
95 PFS events had accumulated. This would give >98% power to detect an HR of 0.50 at a
one-sided a of 0.10, or 75% power to detect an HR of 0.67.

No stopping guidelines were stipulated in PALOMA-1; interim analyses were included for the
purposes of obtaining information and to inform phase 3 study design rather than for
establishing early stopping of the trial.

4.4.1.2. Statistical methods for between-group comparisons

Based on the interim analyses, the significance level for the final analysis was adjusted
using the Lan-DeMets procedure with an O’Brien-Fleming stopping boundary. PFS was
compared between treatment groups using a stratified log-rank test with stratification for site
of disease, DFI, and study cohort (1 or 2). HRs were estimated using the Cox proportional
hazards regression model; the proportionality of hazards assumption was verified as part of
the trial analysis, and results were satisfactory.?* In Section 5.3.1, the proportional hazards
assumption is tested as part of the assessment of survival for the economic model (see
Figure 19 and Figure 20). Multivariate Cox regression was used to explore the effects of
prespecified baseline prognostic factors on PFS (Table 19).

The rate of OR (CR or PR) was reported together with an exact 95% CI calculated based on
the Clopper-Pearson method; between-group comparisons were performed using a stratified
OR and 95%CI. A similar approach was adopted for the outcome CBR. OS and TTP were
compared between groups using the Kaplan-Meier method and log-rank test (one-sided p
value).

4.4.1.3. Methods for additional analyses: subgroup analyses

The same methods were used as for the between-group comparisons described above.
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4.4.2. PALOMA-2

4.4.2.1. Interim analyses and stopping guidelines

This trial was designed to have one interim analysis, during which the Haybittle-Peto efficacy
boundary' for rejecting the null hypothesis was used. Interim analysis of PFS was to be
performed after at least 226 patients (approximately 65% of total events expected) had
documented progressive disease or died. The overall significance level for the efficacy
analysis of PFS was preserved at 0.025 (1-sided test). The interim analysis was conducted
in October 2015 when 236 PFS events had occurred, corresponding to approximately 68%
of the expected events for the study. At this time point, the external data monitoring
committee recommended continuation of the study, which Pfizer accepted. Pfizer remained
blinded to the results of the interim analysis.

No stopping guidelines were stipulated in PALOMA-2.

4.4.2.2. Statistical methods for between-group comparisons

PFS was analysed in the intention-to-treat population using the Kaplan-Meier method. A
stratified log-rank test was used to compare PFS between treatment arms. PFS analyses in
subgroup populations were performed to evaluate the consistency across stratification
factors and other baseline patient characteristics. Univariate analyses were further
conducted to explore the potential influence of baseline factors on primary endpoint of PFS.
A multivariate analysis was performed to explore potential prognostic factors, using a Cox
proportional hazard model. To protect the family-wise error rate at a level of 0.025,
hierarchical group sequential testing was performed with an error spending function at a
level of 0.025.

OS was to be hierarchically tested for significance at the time of PFS analysis, provided the
primary PFS endpoint was statistically significant at the PFS analysis. As for PFS,
hierarchical group sequential testing of OS was performed with an error spending function at
a level of 0.025 in order to protect the family-wise error rate at a level of 0.025. A stratified
log-rank test using the same stratification factors as for the PFS analysis was to be used to
compare OS between the treatment arms.

Blinded independent central review (BICR) of radiology results for all patients was conducted
by an external vendor to assess PFS. BICR of CBR, OR and DOR was also conducted for
all patients, as well as for the subset of patients with measurable disease at baseline.

4.4.2.3. Methods for additional analyses: subgroup analyses

The same methods were used as for the between-group comparisons described above.

1 A modification for the interim analysis was proposed to, and agreed with FDA to increase the stringency of
the efficacy stopping boundary in the interim analysis to ensure that the results were not only statistically
significant but also clinically meaningful. Specifically, the efficacy stopping boundary was changed from
O'Brien-Fleming to the Haybittle-Peto approach. A p-value of 0.000013 was to be used as the efficacy
boundary for interim analysis. The overall significance level for the efficacy analysis of PFS was preserved at
0.025 for the 1-sided test.
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4.5. Participant flow in the relevant randomised controlled trials

The baseline characteristics of patients randomly assigned to treatment arms in the two
PALOMA trials are summarised in Table 21. Baseline characteristics were well balanced
between the two groups, although there were slight imbalances in disease site, disease-free
interval, and previous treatment these difference were not considered to be of clinical
significance by consulted UK clinicians at an advisory board. * °,

Table 21. Summary of baseline characteristics of patients in the two PALOMA trials *°

Trial Palbociclib treatment Comparator treatment
PALOMA-1 (A5481003) Palbociclib-letrozole Letrozole
(n =165) (n = 84) (n=281)
Median age, years 63 (54-71) 64 (56-70)
ECOG performance status
0 46 (55%) 45 (56%)
1 38 (45%) 36 (44%)
Disease stage
11 2 (2%) 1(1%)
v 82 (98%) 80 (99%)
Disease site
Visceral 37 (44%) 43 (53%)
Bone only 17 (20%) 12 (15%)
Non-visceral 30 (36%) 26 (32%)
DFI*
>12 months 25 (30%) 30 (37%)
<12 months or de novo advanced disease 59 (70%) 51 (63%)
de novo advanced disease only 44 (52%) 37 (46%)
Previous systemic treatment
None 44 (52%) 37 (46%)
Chemotherapy 34 (40%) 37 (46%)
Hormonal 27 (32%) 28 (35%)
Tamoxifen 24 (29%) 24 (30%)
Anastrozole 8 (10%) 11 (14%)
Letrozole 2 (2%) 1 (1%)
Exemestane 4 (5%) 2 (2%)
PALOMA-2 (A5481008) Palbociclib-letrozole Placebo plus letrozole
(n = 666) (n = 444) (n =222)
Median age, years 62 (range, 30-89) 61 (range, 28-88)
Ethnicity
White 344 (77.5%) 172 (77.5%)
Black 8 (1.8%) 3 (1.4%)
Asian 65 (14.6%) 30 (13.5%)
Other 27 (6.1%) 17 (7.7%)
Region
North America 168 (37.8%) 99 (44.6%)
Europe 212 (47.7%) 95 (42.8%)
Asia/Pacific 64 (14.4%) 28 (12.6%)
ECOG performance status
0 257 (57.9%) 102 (45.9%)

1

178 (40.1%)

117 (52.7%)
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2 9 (2.0%) 3 (1.4%)
Disease site

Visceral 214 (48.2%) 110 (49.5%)

Non-visceral 230 (51.8%) 112 (50.5%)
Measurable disease at baseline

Yes 338 (76.1%) 171 (77.0%)

No 106 (23.9%) 51 (23.0%)
DFI*

>12 months 178 (40.1%) 93 (41.9%)

<12 months 99 (22.3%) 48 (21.6%)

de novo advanced disease

167 (37.6%)

81 (36.5%)

Prior hormonal therapy in (neo)adjuvant
treatment

Yes

249 (56.1%)

126 (56.8%)

No

195 (43.9%)

96 (43.2%)

Prior chemotherapy for primary diagnosis in
(neo)adjuvant treatment

Yes

213 (48.0%)

109 (49.1%)

No

231 (52.0%)

113 (50.9%)

Most recent hormonal therapy

Aromatase inhibitor

91 (36.5%)

44 (34.9%)

Anti-oestrogen

154 (61.8%)

75 (59.5%)

Other

4 (1.6%)

7 (5.6%)

Unless noted otherwise, data are n (%) or median (interquartile range).
* Defined as time from completion of adjuvant treatment to recurrence

Abbreviations: DFI, disease-free interval; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor;

interquartile range; PR, progesterone receptor; SD, standard deviation

In the subsections below, details of participant flow are discussed for each of the

PALOMA trials separately.

4.5.1. PALOMA-1

IQR,

The flow of patients through PALOMA-1 is shown in a CONSORT diagram inFigure 7.# Of
400 patients initially assessed for eligibility, 165 were found to meet the inclusion criteria and
none of the exclusion criteria and so were randomised into one of the treatment arms and
included in the intention-to-treat population. No crossover was allowed in this trial. Nearly all
participants who discontinued intervention did so because of objective progression or
relapse (n=99/133), and a smaller number did so because of adverse events (n=13/133) or
global deterioration of health status (n=8/133). A few patients in each treatment arm

withdrew consent (n=10/133).

Figure 7. Patient flow through the PALOMA-1 trial *
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Assessed for eligibility (n=400)

v _— v

Cohort 1
Screened (n=81)
Excluded (n=15)
+ Not meeting inclusion criteria (n=11)
+ Not meeting exclusion criteria (n=4)
+ Not meeting inclusion and exclusion criteria (n=0)

v

Cohort 2
Screened (n=319)
Excluded (n=220)
» Not meeting inclusion criteria (n=203)
+ Not meeting exclusion criteria (n=13)

» Not meeting inclusion and exclusion criteria (n=4)

v

Cohort 1 Randomized (n=66) |

( Allocation j

| Cohort 2 Randomized (n=99)

I

Allocated to intervention
Palbociclib + Letrozole (n=34)
* Received allocated
intervention (n=33)
« Did not receive allocated
intervention
- Withdrew consent (n=1)

Allocated to intervention

Letrozale (n=32)

* Received allocated
intervention (n=29)

+ Did not receive allocated
intervention
- Withdrew consent (n=3)

h 4

A 4

Follow-Up

[

Allocated to intervention
Palbociclib + Letrozole (n=50)
* Received allocated
intervention (n=50)
+ Did not receive allocated
intervention
- Withdrew consent (n=0)

Allocated to intervention

Letrozole (n=49)

+ Received allocated
intervention (n=48)

+ Did not receive allocated
intervention
- Withdrew consent (n=1)

h 4

Lost to follow-up (n=0)

Discontinued intervention (n=26)

= Adverse event (n=8)

» Global Deterioration of Health
Status (n=0)

« Objective Progression or
Relapse (n=16)

« Patient died (n=0)

« Withdrew consent (n=2)

= Other (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=28)

+ Adverse event (n=1)

* Global Deterioration of Health
Status (n=1)

« Objective Progression or
Relapse (n=22)

+ Patient died (n=0)

« Withdrew consent (n=2)

« Other (n=2)

Lost to follow-up (n=0)

Discontinued intervention (n=38)

= Adverse event (n=3)

* Global Deterioration of Health
Status (n=5)

« Objective Progression or
Relapse (n=26)

« Patient died (n=1)

« Withdrew consent (n=3)

« Other (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=41)

+ Adverse event (n=1)

+ Global Deterioration of Health
Status (n=2)

+ Objective Progression or
Relapse (n=35)

+ Patient died (n=0)

+ Withdrew consent (n=3)

« Other (n=0)

h 4

Analysed (n=34)
+ Excluded (n=0)

h 4

Analysed (n=32)
+ Excluded (n=0)

h 4

Analysed (n=50)
+ Excluded (n=0)

h 4

Analysed (n=49)
» Excluded (n=0)

I

Intent-to-treat (ITT) population (n=165)

[

Analysed Palbaciclib + Letrozole group (n=84)

4.5.2. PALOMA-2

Figure 8. Patient flow through the PALOMA-2 trial

v

Analysed Letrozale group (n=81)
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The flow of patients through PALOMA-2 is shown in a CONSORT diagram in Figure 8. Of all
patients initially assessed for eligibility, 666 were found to meet all the inclusion criteria and
none of the exclusion criteria and so were randomised into treatment arms receiving
palbociclib-letrozole (n = 444) or placebo plus letrozole (n = 222). No crossover was allowed
in this trial. The majority of participants who discontinued intervention did so because of
objective progression or relapse (n=297/406), and a smaller number did so because of
adverse events (n=43/406) or global deterioration of health status (n=23/406). A few patients
in each treatment arm withdrew consent.
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*Patients who discontinued palbociclib or placebo could continue to receive letrozole alone.

4.6. Quality assessment of PALOMA-1 and PALOMA-2

The PALOMA trials are rigorously designed RCTs based on pre-specified study protocols.
Their quality assessment is summarised in Appendix 8.
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4.7. Clinical effectiveness results of the relevant randomised
controlled trials

Treatment with palbociclib-letrozole resulted in significantly longer median PFS in women with ABC
compared to letrozole alone

e In PALOMA-1 the median PFS in the ITT population for the palbociclib-letrozole group compared to
the letrozole group was 20.2 months vs 10.2 months (HR 0.488; 95%CI 0.319 to 0.748; p = 0.0004).

e In PALOMA-2 the median PFS in the ITT population for the palbociclib-letrozole group compared to
the placebo-letrozole group was 24.8 months vs 14.5 months (HR 0.576; 95%Cl 0.463 to 0.718; p <
0.000001).

Treatment with palbociclib-letrozole resulted in higher OR rate and significantly higher CBR rate in women
with ABC than letrozole alone

e In PALOMA-1, OR rate was higher among ITT patients who received palbociclib-letrozole (43%,
95%CI 32 to 54) than among those who received letrozole alone (33%, 95% CI 23 to 45). CBR rate
was significantly higher among ITT patients who received palbociclib-letrozole (81%, 95%CI 71 to
89) than among those who received letrozole alone (58%, 95%CI 47 to 69; one-sided p = 0.0009).

e PALOMA-2: OR rate was higher among ITT patients who received palbociclib-letrozole (42.1%,
95%Cl 37.5 to 46.9) than among those who received letrozole-placebo (34.7%, 95%CIl 28.4 to
41.3). CBR rate was significantly higher among patients who received palbociclib-letrozole (84.9%,
95%CI 81.2 to 88.1) than among those who received placebo-letrozole (70.3%, 95%CI 63.8 to
76.2), corresponding to an odds ratio of 2.39 (95%CI 1.58 to 3.59).

e In PALOMA-2, the number of OS events did not meet the threshold allowing for an interim analysis
to be conducted. These data will be analysed on an event driven basis however are unlikely to
show differences in OS due to confounding caused by multiple treatment lines following disease
progression. In PALOMA-1, treatment with palbociclib+letrozole was associated with a trend toward
improved OS in women with ABC compared to letrozole alone. Palbociclib+letrozole showed a
trend for improved OS relative to letrozole alone (HR 0.813, 95%CIl 0.492 to 1.345) based on
analysis of immature OS data (61 deaths among 165 patients).

In the PRO evaluable population, addition of palbociclib to letrozole maintained health-related quality of life
with no significant difference compared with letrozole alone.

e In PALOMA-1 palbociclib-letrozole was associated with no decrement in pain severity and pain
interference with daily activities (based on the mBPI-sf) relative to letrozole alone, both among all
patients as well as in the subgroup of patients with bone metastases at baseline.
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The PALOMA-1 and PALOMA-2 trials provide strong evidence that in postmenopausal
women with HR+/HER2- ABC not previously treated with systemic therapy for advanced
disease, palbociclib acts synergistically with letrozole to provide significantly longer PFS and
higher ORR than letrozole alone, a manageable toxicity profile and no significant change in
pain compared to letrozole alone. The PFS improvement of 10.3 months associated with
adding palbociclib to letrozole is longer than the benefit associated with therapy
improvements reported previously for women with ABC or metastatic breast cancer .35-3% 1%
"0 In context, across all other appraisals for metastatic breast cancer that have been
appraised by NICE and had final appraisal determination, no intervention has been
associated with greater than a 6 month improvement in PFS in its pivotal RCTs (TA23,
TA30, TAS4, TA62, TA116, TA214, TA239, TA250, TA257, TA263, TA295, TA371). With
double-digit improvements in PFS, palbociclib offers truly extraordinary benefits, the likes of
which have not been seen before in ABC.

4.7.1. PALOMA-1

An overview of the key clinical effectiveness results reported in PALOMA-1 is presented in
Table 22. Primary and secondary efficacy outcomes by treatment group are discussed
further in subsequent sections.

Table 22. Overview of clinical effectiveness results in PALOMA-1*3

Outcome | Palbociclib-letrozole (n = 84) | Letrozole (n = 81)

PFS

Median PFS, months (95%CI) — 20.2 (13.8 to 27.5) 10.2 (5.7 to 12.6)

investigator assessment

HR (95%CI) for progression or death — 0.488 (0.319 to 0.748, one-sided p = 0.0004)

investigator assessment

Median PFS, months (95%Cl) — BICR** | 25.7 (17.7 to NE) | 14.8 (9.3 to 20.4)

HR (95%Cl) for progression or death — 0.621 (0.378 to 1.019, one-sided p = 0.0286)

BICR

Tumour response

ORR, % (95%Cl) 43 (32 to 54) 33 (23 to 45), p between
arms =0.13

ORR, % (95%Cl) — patients with 55 (43 to 68) 39 (28 to 52), one-sided p

measurable disease between arms = 0.047

CBR, % (95%Cl) 81 (71-89) 58 (47-69), p between
arms = 0.0009

Stable disease lasting at least 24 weeks | 38.1 24.7

TTP

Median TTP, months — investigator 20.2 10.2

assessment

HR (95%Cl) for progression — 0.399 (0.265-0.601, stratified log-rank p<0.0001)

investigator assessment

Median TTP, months — BICR 25.7 | 14.8

HR (95%Cl) for progression — BICR 0.621 (95%C1 0.378 to 1.019, stratified log-rank p=0.0286)

0sS

Median OS, months (95%ClI) 37.5 (28.4-not reached) | 33.3 (26.4-not reached)

HR (95%Cl) for death 0.813 (0.492 to 1.345, stratified 1-sided p = 0.2105)

p-value <0.001
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Abbreviations: BICR, blinded independent central review; CBR, clinical benefit response; HR, hazard ratio; NE, not estimable;
ORR, objective response rate; OS, overall survival; PFS, progression-free survival; TTP, time to progression

*Results refer to the intention-to-treat population unless otherwise noted.

**BICR was conducted on 97% of the intention-to-treat population.

4.7.1.1. Primary efficacy outcome results in PALOMA-1

Progression-free survival (PFS) was significantly prolonged with palbociclib-letrozole versus
letrozole alone.

PALOMA-1 met its primary endpoint demonstrating a significant improvement in prolonging
PFS with palbociclib-letrozole versus letrozole alone (Table 22). The Kaplan-Meier curve for
the analysis of PFS (Figure 9) shows that the curves diverged early for the two treatment
arms and was sustained this was considered to be important by clinicians as it demonstrates
the early benefit of palbociclib plus letrozole compared to letrozole alone in delaying
progression. Treatment with palbociclib-letrozole resulted in significantly longer PFS (20.2
months, 95%CI 13.8 to 27.5) than letrozole alone (10.2 months, 95%CI 5.7 to 12.6),
corresponding to HR 0.488, 95%CI 0.319 to 0.748 (one-sided p = 0.0004).* This translated
to an improvement in median PFS of 10 months for the combination therapy (Figure 9).
Retrospective BICR of 97% of patients indicated a similar PFS benefit (Table 22).

Figure 9. Investigator-assessed PFS for the intention-to-treat study population in PALOMA-1 4
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Consistent with this PFS benefit, median TTP was 20.2 months in the palbociclib-letrozole
group compared to 10.2 months in the letrozole group, corresponding to HR 0.399 (95%ClI
0.265-0.601, stratified log-rank p<0.0001). BICR gave broadly consistent results (palbociclib-
letrozole: 25.7 vs. 14.8 months, corresponding to HR 0.621 (95%CI 0.378-1.019, stratified
log-rank p = 0.0286). The consistency between PFS and TTP results further supports the
potential for palbociclib plus letrozole to delay the onset of subsequent, potentially toxic
therapies such as chemotherapy.
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As set out in Section 3.2.1, although NICE recommend chemotherapy in ABC after the use
of endocrine therapy, delaying chemotherapy has been recognised as being psychologically
beneficial to patients in a number of ways. The value of palbociclib in potentially delaying the
onset of subsequent therapies is demonstrated by an analysis of treatments given to
patients in the PALOMA-1 trial after their disease progressed. This analysis showed that the
median time from randomisation to first subsequent treatment was longer in the palbociclib
plus letrozole arm than in the letrozole arm when the subsequent treatment was endocrine
therapy (428 days [range 239-825] vs. 369 days [65-1102]) and when it was chemotherapy
(280 days [69-914] vs. 119 [46-508]). Furthermore, the first subsequent chemotherapy was
significantly shorter for patients who had received palbociclib-letrozole than for patients who
received letrozole alone (57 days [1-457] vs. 136 days [1-1143]). "

Together, these data support the potential for palbociclib to delay the onset of subsequent
therapies, including chemotherapy, and the psychological benefits this can bring to patients;
this delay to chemotherapy is a benefit not expected to be captured in the QALY.

Figure 10. Kaplan-Meier plot of TTP in the intention-to-treat population of PALOMA-13
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Palbociclib’s ability to prolong PFS delays the increased challenges associated with the
progressed state, whilst offering the benefits of the progression-free state as discussed in
section 0. This represents a major advancement in care for patients with ABC.

Section 3.2.1 details how multiple studies have identified that improvements in PFS are likely
to be associated with improvements in OS. 12 64.12.13-16

The consistent PFS benefit of palbociclib plus letrozole relative to letrozole alone was
observed across all analysed sub-groups including those based on stratification factors and
baseline characteristics (see section 4.8).
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The PFS data from PALOMA-1 are not used for inputs in the economic model, as PFS data
from PALOMA-2 is used.

4.7.1.2. Secondary efficacy outcome results in PALOMA-1

Overall response rate in patients with measurable disease and clinical benefit rate in
intention-to-treat patients were significantly higher with palbociclib-letrozole than with
letrozole.

In the intention-to-treat population, there was a trend towards improved ORR among patients
who received palbociclib-letrozole (43%, 95%CI 32 to 54) than among those who received
only letrozole (33%, 95%CI 23 to 45; p = 0.13) (Table 23).* The ITT population included
patients with both measurable and non-measurable disease, the latter of which was
comprised principally by bone-only disease, a necessary group to include in the trial owing to
their significant representation of the ABC population. As discussed during an advisory
board with UK clinicians, there are inherent inaccuracies associated with assessing non-
measurable / bone-only disease and this may contribute to the failure of the ITT population
to report significant ORR differences between the two trial arms. In the measurable disease
population in which assessment by RECIST criteria is more accurate a statistically significant
difference in ORR between palbociclib plus letrozole and letrozole alone (55%; 95%CI 43 to
68 vs 39%; 95%CI 28 to 52) respectively (one-sided p = 0.047).

As demonstrated above, ORR does not fully capture the ability of a drug to stabilise disease
and prevent progression and therefore does not measure the full benefit. In breast cancer
CBR is a well-established measure of tumour activity® and may be better at capturing the full
benefit of a new medicine that has a disease stabilisation component as is a single measure
incorporating stable disease for at least 24 weeks and ORR. CBR was significantly higher in
patients treated with palbociclib plus letrozole vs letrozole alone for the ITT population [81%
(95%CI 71 to 89) vs 58% (95%Cl 47 to 69); one-sided p = 0.0009]. Within CBR, the rate of
patients showing stable disease for at least 24 weeks was higher in the palbociclib plus
letrozole group (38.1%) than in the letrozole group (24.7%). These investigator-assessed
outcomes were corroborated by BICR (Table 23).3

Table 23. Response to treatment in PALOMA-1 3

Palbociclib-letrozole Letrozole (n=81) p between arms
(n=84)
ORR in intention-to-treat population, %
Investigator-assessed 43 (32 to 54) 33 (23 to 45) 0.13
BICR 30 (20 to 41) 21 (13 to 32) 0.1314
ORR in patients with measurable disease, %
Investigator-assessed 55 (43 to 68) 39 (28 to 52) 0.047
BICR 49 (35 t0 63) 32.7 (20 to 47) 0.0728
CBR in intention-to-treat population, %
Investigator-assessed 81 (71 to 89) 58 (47 to 69) 0.0009
BICR 71 (61 to 81) 51 (39 to 62) 0.0046

Stable disease 224 weeks in intention-to-treat population, %
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Investigator-assessed 38.1 247

BICR 41.7 29.6

p-value <0.001
Rates are shown with 95%Cl in parentheses where appropriate.
Abbreviations: BICR, blinded independent central review; CBR, clinical benefit response; ORR, objective response rate

Although the primary outcome in the PALOMA-1 trial was PFS, data on OS were also
collected.* For overall survival, the median follow-up was 29.6 months (95%Cl: 27.9-36.0) in
the palbociclib plus letrozole arm and 27.9 months (95% CI: 25.5-31.1) in the letrozole alone
arm (Figure 11).> ° Overall survival data reported in PALOMA-1 are immature and
demonstrate a trend for improved overall survival with palbociclib plus letrozole versus
letrozole.® The observed HR was 0.813 (95% CI: 0.492-1.345) with a stratified 1-sided p-
value of 0.2105.2 The median OS in the palbociclib plus letrozole arm was 37.5 months
(95% CI: 28.4-NR) and in the letrozole alone arm was 33.3 months (95% CI: 26.4-NR).3
Survival probability in the palbociclib-letrozole group was 89.0% (95%CI 80.0 to 94.1) at 1
year, 77.1% (95%Cl 66.0 to 84.9) at 2 years and 53.0% (95%CI 38.3 to 65.7) at 3 years.®
The corresponding probabilities in the letrozole group were 87.0% (95%CI 77.2 to 92.8),
70.2% (95%CI 57.7 to 79.7%) and 44.0% (95%Cl 28.6 to 58.4%).% This analysis was based
on only 61 deaths among 165 patients,® so the study was substantially underpowered to
detect significant differences in OS between the two treatments. Further OS analysis will
become available on an event-driven basis therefore we cannot guarantee a date.

Figure 11. Kaplan-Meier analysis of overall survival in the intention-to-treat population of
PALOMA-1 4
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OS data from PALOMA-1 are used to inform the economic model, as data from PALOMA-2
are not currently available.
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4.7.1.3. True comparative OS benefit

PALOMA-1 is an RCT in ER+ HER2- ABC where patients survive between a median of 1 to
2 years post-progression. In this time post-progression, patients had a variety of post-
progression therapies for which the analyses were not controlled. As patients’ health in
metastatic cancer deteriorates at varied rates post-progression specific to that individual,
patients are more suited to different post-progression therapies. To have a trial powered to
detect differences in OS as a primary outcome would mean controlling for post-progression
therapies for the entire post-progression period, thus not allowing treating clinicians the
necessary flexibility to address individual treatment needs. . As such, it would be difficult to
estimate the true comparative OS benefits in metastatic breast cancer trials, such as
PALOMA-1, where several lines of post-progression therapies are administered that can
confound comparative OS, without controlling for these.

4.7.1.4. PROs in PALOMA-1

Pain severity and interference with daily activities were assessed using the mBPI-sf among
all randomized patients who completed the baseline PRO assessment, received at least one
dose of study treatment, and completed at least one complete post-baseline PRO
assessment (n = 76/84 in the palbociclib-letrozole arm, 74/81 in the letrozole arm).® Over
98% of all eligible patients completed over 50% of the questions at each cycle and at the
end of treatment, qualifying for inclusion in the mBPI-sf analysis at each cycle and at the end
of treatment. Assessments were carried out on day 1 of each treatment cycle and at
withdrawal or end of treatment. At least 97% of the questionnaires were evaluable for pain
severity, meaning that responses were provided for at least 3 of the 4 relevant items; and all
questionnaires were evaluable for pain interference, meaning that responses were provided
for at least 4 of the 7 relevant items. Combination therapy was associated with pain severity
and pain interference with daily activities that were similar to those of letrozole alone.® The
mean change in pain severity from baseline was similar for combination therapy as for
letrozole alone. Similar pain severity and pain interference were also observed for both
treatment arms for the subgroup of patients with bone metastases at baseline.

4.7.2. PALOMA-2

An overview of the key clinical effectiveness results reported in PALOMA-2 is presented in
Table 24. Primary and secondary efficacy outcomes by treatment group are discussed
further in subsequent sections.

Table 24. Overview of clinical effectiveness results in PALOMA-2%*

Outcome | Palbociclib+letrozole (n = 444) | Letrozole+placebo (n = 222)
PFS
Median PFS, months (95%Cl) — 24 .8 (22.1 to NE) 14.5(12.9t0 17.1)

investigator-assessed

HR (95%Cl) for progression or death | 0.576 (0.463 to 0.718, one-sided p < 0.000001)
— investigator-assessed

Median PFS, months (95%Cl) — 30.5 (27.4-NE) 19.3 (16.4 to 30.6)
BICR**

HR (95%CI) for progression or death | 0.653 (0.505 to 0.844, stratified log-rank one-sided p = 0.000532)
- BICR
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Outcome | Palbociclib+letrozole (n = 444) | Letrozole+placebo (n = 222)

Tumour response

ORR, % (95%Cl) 42.1% (37.5 t0 46.9) 34.7% (28.4 to 41.3), one-sided
p between arms = 0.0310

ORR, % (95%Cl) — patients with 55.3% (49.9 to 60.7) 44.4% (36.9 to 52.2), one-sided

measurable disease p between arms = 0.0132

CBR, % (95%Cl) 84.9% (81.2 to 88.1) 70.3% (63.8 to 76.2), one-sided

p between arms < 0.0001

Stable disease lasting at least 24 - -

weeks, n (%) — all confirmed cases

DOR

Median DOR, months (95%ClI) — 22.5(19.8 to 28.0) 16.8 (14.2 to 28.5)
confirmed cases

Median DOR, months (95%CI) — all 22.5(19.8 to 28.0) 16.8 (15.4 to 28.5)

confirmed cases with measurable
disease at baseline

p-value <0.025

Abbreviations: BICR, blinded independent central review; CBR, clinical benefit response; DOR, duration of response; HR,
hazard ratio; NE, not estimable; ORR, objective response rate; PFS, progression-free survival

*Results refer to the intention-to-treat population unless otherwise noted.

**BICR was conducted on the entire intention-to-treat population

4.7.2.1. Primary efficacy outcome results in PALOMA-2

The study met its primary endpoint, demonstrating that palbociclib-letrozole significantly
prolonged PFS when compared with placebo plus letrozole in postmenopausal women with
ER+/ HER2- ABC who had not received prior systemic therapy for their metastatic disease.®
The primary endpoint was PFS in all randomized patients based on investigator assessment.
The observed HR was 0.576 (95%CI 0.463 to 0.718, stratified one-sided p-value <0.000001)
in favour of palbociclib plus letrozole. Median PFS was 24.8 months (95%CI 22.1 to NE) in
the palbociclib-letrozole arm and 14.5 months (95%CI 12.9 to 17.1) in the placebo plus
letrozole arm (Figure 12). BICR analysis of the entire intention-to-treat population
corroborated the primary analysis based on investigator-assessed PFS, yielding a largely
consistent HR (Table 24).

As detailed in Section 4.8, the relative improvement in treatment effect in PFS with
palbociclib plus letrozole versus placebo plus letrozole was observed in PALOMA-2 across
all pre-defined subgroups based on stratification factors and baseline characteristics.

Figure 12. Investigator-assessed PFS for the intention-to-treat study population in PALOMA-2°
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The PFS data from PALOMA-2 are used for inputs in the economic model to inform the rate
of progression.

4.7.2.2. Secondary efficacy outcome results in PALOMA-2

In the intention-to-treat population, there was a trend towards improved ORR among patients
who received palbociclib+letrozole (42.1%, 95%CIl 37.5 to 46.9) than among those who
received placebo-letrozole (34.7%, 95%CI 28.4 to 41.3), corresponding to an odds ratio of
1.40 (95%Cl 0.98 to 2.01) (Table 25).° This difference achieved significance in the
population with measurable disease: 55.3% (95%CI 49.9 to 60.7) vs 44.4% (95%CI 36.9 to
52.2), corresponding to an odds ratio of 1.55 (95%CI 1.05 to 2.28). The difference also
achieved significance in the BICR rate (p-value = 0.0005), which is an advancement on
PALOMA-1 (see Table 23). The CBR rate in the intention-to-treat population was
significantly higher among patients who received palbociclib-letrozole (84.9% [95%CI 81.2 to
88.1] vs 70.3% [95%CI 63.8 to 76.2]), corresponding to an odds ratio of 2.39 (95%CI 1.58 to
3.59). All these investigator-assessed outcomes were corroborated by BICR.® In addition,
within CBR, the rate of patients showing stable disease for at least 24 weeks was higher in

the palbociclib-letrozole group |l than in the letrozole group [N

Table 25. Response to treatment in PALOMA-2°

Palbociclib-letrozole (n = | Placebo-letrozole (n between arms
444) = 222) P

ORR in intention-to-treat population, %

Investigator-assessed | 42.1 (37.5 to 46.9) 34.7 (28.4 t0 41.3) 0.0310

BICR I I I

ORR in patients with measurable disease, %

Investigator-assessed | 55.3 (49.9 to 60.7) 44 .4 (36.9 t0 52.2) 0.0132

BICR ] ] ]

CBR in intention-to-treat population, %
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Palbociclib-letrozole (n = | Placebo-letrozole (n
p between arms

444) =222)
Investigator-assessed | 84.9 (81.2 to 88.1) 70.3 (63.8 t0 76.2) <0.0001
BICR I ] I
DOR in intention-to-treat population, median (months)
Investigator-assessed | 22.5 (19.8-28.0) 16.8 (14.2-28.5) NA
BICR o BN 42
DOR in patients with measurable disease, median (months)
Investigator-assessed | 22.5 (19.8-28.0) 16.8 (15.4-28.5) NA
BICR O I

Stable disease 224 weeks in confirmed cases of the intention-to-treat population, %

Investigator-assessed

p-value < 0.025

Rates are shown with 95%Cl in parentheses where appropriate.

Abbreviations: BICR, blinded independent central review; CBR, clinical benefit response; DOR, duration of response; NA, not
applicable; NE, not estimable; ORR, objective response rate

O

S is a secondary outcome in PALOMA-2, but the pre-specified level of significance for
assessing OS had not been met at the time of the PFS analysis (data cut-off 01 May 2015).
By that time, [l deaths had occurred among 666 study participants, corresponding to
only |l of the 390 events pre-specified for final OS analysis. Median follow-up time
was 23.0 months (95%CI 22.6 to 23.4) for the palbociclib-letrozole arm and 22.3 months
(95%CI1 21.9 to 22.9) for the placebo plus letrozole arm. The patients will continue to be
followed for OS.

4.7.2.3. Patient reported HRQL in PALOMA-2

Patient reported outcomes were assessed in PALOMA-2 using the breast cancer specific
HRQL questionnaire (FACT-B) and generic EQ-5D.° Patients completed questionnaires prior
to any study or medical procedure on day 1 of cycles 1-3, on day 1 of every other
subsequent cycle (i.e. cycles 5, 7, 9...), and at the end of treatment.® For all surveys, 95-
100% of patients in the intention-to-treat population completed at least 1 question from
baseline through cycle 37, except for a response rate of only 80% in the placebo plus
letrozole arm in cycle 33 (see Appendix 9).°

Health related quality of life was
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4.8. Subgroup analysis

In PALOMA-1 and PALOMA-2, pre-planned subgroup analyses were conducted based on
patient demographics and on stratification factors that were considered to be of particular
prognostic importance, with the aim of understanding if any populations might particularly
benefit from palbociclib plus letrozole. Clinical experts consulted in the UK have confirmed
that these subgroups are of relevance to UK clinical practice. The pre-specified subgroup
analyses conducted in the PALOMA ftrials are summarised in Table 26. The results (Figure
13 and
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Figure 14) indicate that a maijority of sub-groups analysed across the two studies benefit
from the palbociclib combination compared to letrozole alone.

Table 26. Pre-specific subgroup analyses conducted in the PALOMA trials 3°

PALOMA-1 PALOMA-2

Age (<65 years, 265 years) Age (<65 years, 265 years)
Baseline ECOG (O or 1) Baseline ECOG (0 or 1/2)

Disease site (visceral, bone only, other) Disease site (visceral, non-visceral)

Region (North America, Europe, Asia/Pacific).

Note that no specific analyses on UK patients

were conducted as the study was not powered
for this.

Region (North America, Europe)

Ethnicity (White, Asian)

Number of disease sites (<2, 22) Number of disease sites (1, 2, 23)

DFI (212 months, <12 months + de novo, >12

<
months; <5 years, >5 years) DFI (=12 months, >12 months, de novo)

Previous chemotherapy (yes, no)

Previous chemotherapy only (yes, no)
Previous endocrine therapy (yes, no)

Previous systemic therapy (yes, no)

Previous chemotherapy and endocrine therapy
(yes, no)

Previous chemotherapy (yes, no)

Previous endocrine therapy (yes, no)

Most recent therapy (aromatase inhibitor, anti-
estrogen)

Biomarker status (positive, negative, unknown)
Histopathological grade (1/2, 3) Biomarker expression (yes/no or low/high)
Progesterone receptor (positive, negative)

De novo advanced disease (yes, no) Bone-only disease at baseline (yes, no)
Measurable disease (yes, no)

Abbreviations: DFI, disease-free interval; ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor; HR, growth
hormone receptor; PR, progesterone receptor;

4.8.1. PALOMA-1

Patients in PALOMA-1 were randomised with stratification by disease site (visceral vs only
bone vs other) and by DFI (>12 vs <12 months between completion of the last adjuvant
treatment and disease recurrence or de novo ABC). Consistent with the PFS in the ITT
population, a pre-planned sub-group analysis indicated that 18 out of the 19 sub-groups
derived significant benefit from palbociclib plus letrozole vs letrozole alone * 3. These
groups encompassed patient demographics, performance status, disease site, therapy
history and for the most part, disease-free interval (DFI). The only exception was the DFI
<12 months group (excluding the de novo group) which showed a trend towards benefit with
palbociclib but which did not achieve significance. The DFI<12 months group is considered
to have more resistant disease and would have likely progressed early on an Al. The non
significant difference may be explained by the small sample size (n = 15 in palbociclib-
letrozole group, n = 14 in letrozole group), supported by the observation that this group
achieved significant benefit in the PALOMA-2 phase Il confirmatory study that had a larger
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population (although in PALOMA-2 this progressed on tamoxifen and not an Al). The
observation of similar PFS benefit between patient subgroups older and younger than 65 is
important, since treatment advances for breast cancer have traditionally benefited younger
women more than older women.'"2

A recent study provided more evidence on an expanded analyses of PALOMA-1, for
subgroups based on age (<65 years and =65 years), histological type (ductual carcinoma
and lobular carcinoma), and prior systemic therapy.3* A clinically meaningful improvement in
median PFS and clinical benefit response (CBR) rate was seen with palbociclib plus
letrozole in every subgroup evaluated. Grade 3—4 neutropenia was the most common AE
with palbociclib plus letrozole in all subgroups. Overall, the results suggested that the
magnitude of the clinical benefit seen by the addition of palbociclib to letrozole is consistent
with that seen in the overall study population. The safety profile of the combination treatment
in all subgroups was also comparable to that in the overall safety population of the study.

Figure 13. Investigator-assessed PFS in pre-specified subgroups in PALOMA-1 4

In favor of PAL+LET  In favor of LET PAL+LET  LET  Interaction

Population Pt Event Pt Event P value*
All Patients (ITT) —a— 84 41 81 59

Cohort 1 _— 34 15 32 25 0-14
Cohort 2 L —— 50 26 49 34

Age <65 e a— 47 24 42 35 0-34
Age =65 e 37 17 39 24

Baseline ECOG: 0 i 46 21 45 31 0-78
Baseline ECOG: 1 —_— 38 20 36 28

Disease Site: Visceral N 37 21 43 34 0-44
Disease Site: Bone Only o i 17 5 12 7

Disease Site: Other _ 30 15 26 18

Previous Chemotherapy: Yes _ 34 17 37 24 0-75
Previous Chemotherapy: No —_— 50 24 44 35

Previous Antihormonal Therapy: Yes o 27 12 28 19 0-88
Previous Antihormonal Therapy: No — 57 29 53 40

Prior Systemic Therapy: Yes L 40 20 44 28 0-36
Prior Systemic Therapy: No A 44 21 37 AN

Time from End of Adju. Trt to Dis. Recur. <12 Ms or De Novo e — 59 31 51 39 0-95
Time from End of Adju. Trt to Dis. Recur. >12 Ms . — 25 10 30 20 0-34%
Time from End of Adju. Trt to Dis. Recur. <12 Ms L = i 15 7 14 5

I T T T T T 1
0062 0125 0250 0-500 1-000 2:000 4-000

Hazard Ratio (95% CI)

*Two-sided p value. 'The p value is for the first two subsets. The p value is for the last two subsets.

4.8.2. PALOMA-2

Patients in PALOMA-2 were stratified by site of disease (visceral vs non-visceral), DFI since
the end of adjuvant treatment to disease recurrence (de novo metastatic vs <12 months vs
>12 months), and nature of prior (neo)adjuvant anticancer therapies (prior hormonal therapy
vs no prior hormonal therapy). In addition, pre-planned sub-group analyses were also
performed on broader patient characteristics of relevance, e.g. age. Consistent with the
PALOMA-1 study, a positive trend in clinical benefit for palbociclib was observed in a
majority of the pre-specified sub-groups analysed which in addition to others incorporated
key prognostic groups of disease site, disease interval and therapy history as per the
stratification factors (see section 4.8.1 and
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Figure 14).° Thus, the PALOMA-2 results confirm, with a much larger population, the PFS
benefit observed in PALOMA-1. Among women with de novo metastases the hazard ratio
was slightly higher than the ITT, and amongst those who have had adjuvant therapy the
hazard ratio is lower than the ITT. Considering that regional data suggest that only 5% of
women in the UK with breast cancer have metastatic disease at first diagnosis (‘de novo’
disease),® this suggests the ITT hazard ratio may conservatively reflect palbociclib’s efficacy
in the context of the UK population.
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Bone-only disease at baseline
Yes
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disease."?

Number of Patients

Figure 14. Investigator-assessed PFS in pre-specific subgroups in PALOMA-2 °

Hazard Ratio and 95% ClI
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The biomarker analysis is presented in appendix 10.

4.9. Meta-analysis

Not applicable

-n favor of PCB+LET—=
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These analyses are considered relevant to the decision problem of this appraisal as they
demonstrate the broad clinical effectiveness of palbociclib across various subgroups of
patients with HR+/HER2- ABC. They have also been identified as treatment effect modifiers
in a recent meta-analysis of ABC studies therefore it is reassuring that palbociclib has
demonstrated clinical effectiveness in these groups of patients.''® The demonstration in both
PALOMA trials that palbociclib offers PFS benefit to patients older than 65 %34 is important
because it may provide additional treatment options for older women with ABC, who have
traditionally benefited less than younger patients from therapeutic advances against their
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4.10. Indirect and mixed treatment comparisons

Evidence on the relative efficacy and safety of Als compared to palbociclib combination with
Als was based on the direct clinical comparisons from the PALOMA 1 and PALOMA 2
clinical trials. No indirect comparison was undertaken.

4.11. Non-randomised and non-controlled evidence

A systematic literature review was performed in January 2015 to identify relevant non-RCTs
providing evidence on the safety and efficacy of palbociclib for the treatment of
postmenopausal women with ER+/HER2- locally advanced or metastatic breast cancer. The
review was subsequently updated to include relevant studies published up to January 2016
in line with NICE guidance.

4.11.1. Search strategy

The systematic review was performed in accordance with the methodological principles of
conduct for systematic reviews as detailed in the University of York Centre for Reviews and
Dissemination guidance for undertaking systematic reviews in health care, and the PRISMA
reporting checklist.?': 102

The following electronic databases were searched in the original non-RCT systematic review
from their inception date to the following search dates in January 2015:

e MEDLINE, MEDLINE In-Process and MEDLINE Daily Update, 22 January 2015
(using Ovid SP platform)

o Embase, 22 January 2015 (using Elsevier Platform)

e The Cochrane Library (Wiley Online platform), 23 January 2015, specifically the
following:

o The Cochrane Central Register of Controlled Trials (CENTRAL)
o The Cochrane Database of Systematic Reviews (CDSR)

o Database of Abstracts of Reviews of Effectiveness (DARE)

o Health Technology Assessment (HTA) Database

The same electronic databases were searched during the systematic review update on 14
January 2016 to identify new records published since the original systematic review was
conducted. The update searches were conducted without a date limit; duplicates from the
original systematic review search were removed prior to reviewing titles and abstracts.

To ensure no studies were missed, in the original systematic review search terms were used
to identify palbociclib studies for a general locally advanced or metastatic breast cancer
population. Studies including data for an ER+/HER2- breast cancer population reporting
relevant outcomes were identified during the record screening process. The search did not
include terms to denote study types due to the small number of relevant published non-
RCTs. The systematic review update searches employed the same search terms wherever
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possible, with appropriate translations to search Embase through Ovid SP rather than the
Elsevier platform.

In addition, the congress websites reported in the systematic review of RCTs (Section 4.1)
were searched for relevant posters and presentations, for 2012-2014 in the original
systematic review and for 2015 for the systematic review update.

The following clinical trial registries were also searched to identify ongoing, discontinued, or
completed non-RCTs of palbociclib:

ClinicalTrials.gov: clinicaltrials.gov/
International Clinical Trials Registry Platform (ICTRP): www.who.int/ictrp/en/

The bibliographies of systematic reviews and meta-analyses identified after initial review of
search results were also searched for references to other potentially relevant studies.

Full details of all search strategies employed are presented in Appendix 11.

4.11.2. Study selection

Following initial record identification, the title and abstracts of identified sources were
assessed against the eligibility criteria presented in Table 27. For the sources considered
potentially relevant, or for which the relevance was unclear based on the title and abstract,
full texts were obtained and screened for relevance. For both the original systematic review
and the update, the screening was performed by two independent reviewers, and disputes
relating to eligibility were resolved through discussion between reviewers until consensus
was reached, or through consultation of a third reviewer.

Table 27. Eligibility criteria for the systematic review of non-RCTs

Domain Inclusion criteria Exclusion criteria
Population Postmenopausal® women with ER+/HER2- | Premenopausal women
locally advanced or metastatic breast Women with early breast
cancer. cancer
Women with ER- breast
Studies had to include 250% patients with cancer
ER+ or HR+ disease, and 250% Women with HER2+ breast
postmenopausal women; or outcomes had | cancer
to be reported separately for patients in
these subgroups. Studies with <50% patients
with ER+ or HR+ disease or
<50% postmenopausal
women were excluded
unless outcomes were
reported separately in these
subgroups.
Intervention Palbociclib Any treatment not including
palbociclib
Comparator Any or none -
Outcomes (considered | Clinical benefit rate Studies that did not report
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Domain Inclusion criteria Exclusion criteria

at full-text review only) | Objective response rate any relevant outcomes
Complete response

Partial response

Stable disease

Overall survival

Progression-free survival

Time to progression

Percentage of patients with the following:
Overall rate of AEs

Rate of serious AEs

Discontinuations due to AEs
Patient-reported outcomes/utility:

EQ-5D

EORTC QLQ-C30

EORTC QLQ BR-23

EORTC QLQ FA-13 Fatigue

FACT-B

Time to treatment discontinuation (duration
of treatment)

Study Non-randomised, controlled, prospective Randomised, controlled
design/publication type | clinical trials clinical trials
Long-term follow-up studies (eg. open- Preclinical studies
label follow-up studies) Prognostic studies
Prospective observational studies (eg. Case reports
phase 4 studies) Commentaries and letters
Phase 1 studies Consensus reports
Retrospective studies Non-systematic reviews

Systematic reviews and meta-analyses were included at the title/abstract
screening stage and used for identification of any additional primary
studies not identified through the database searches, but were excluded
during the full-text review

Language English Any other language

Date No limit None

2 Including women who had menopause induced during the study

Abbreviations: AE, adverse event; EORTC QLQ, European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire; ER, oestrogen receptor; FACT-B, Functional Assessment of Cancer Therapy-Breast; HER2, human epidermal
growth factor receptor 2; HR, hormone receptor.

Data from studies included in the systematic review were extracted into a pre-specified
extraction grid in Microsoft Excel.

4.11.3. Non-randomised and non-controlled evidence

Database searches in the original systematic review identified 103 unique records.
Bibliography searches identified one further record and one study was provided by experts.
No relevant studies were identified through ClinicalTrials.gov or the ICTRP. Four
publications on 4 unique studies were ultimately considered eligible for inclusion in the
original systematic review. The systematic review update identified 88 additional sources
through electronic database searches and congress website searches. One publication on a
study already identified in the original systematic review was ultimately judged relevant.
Therefore, overall, 5 publications reporting on 4 unique studies were included. A PRISMA
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flow diagram of the clinical evidence identified in the original and updated systematic reviews
is presented in Figure 15.

Figure 15. PRISMA flow diagram for the original and updated systematic reviews of non-RCTs

Original Systematic Review Systematic Review Update

Records identified through Records identified through hand Records identified through hand Records identified through
database searches searches searches database searches
c n =103 n=2 n=1 n =287
.g (Bibliography searches = 1; Provided (Internet searches = 1)
[i] from experts = 1)
[
B
[
§ Duplicates excluded Duplicates excluded |,
n=0 n =0
v v
Titde/abstract Title/abstract
review review
n=103 luded after Excluded after n=87
title/abstract review title/abstract review
n=86 n=84
» Study type (n=82) Study type (n=84) <
Population (n=3) Population (n=0)
Intervention (n=1} Intervention (n=0)
-]
£ Full text review Full text review
E n=17 n=3
3 Excluded after full Excluded after full
text review text review
n=15 n=3
.| Reports preliminary Study design (n=1)
| data (n=1) Population (n=1) M
Study design (n=11) Outcomes (n=0)
Population (n=3) Duplicate {n=1)
Intervention (n=0}
Outcomes (n=0)
y A
Records induded in Records included in
S systematic review ) y tic review
B n = 4 publications reporting 4 ¢ n = 1 publication (reporting
E unique studies Total records included in systematic review study from original SLR)

n = 5 publications reporting 4 unique trials

A complete list of studies excluded after full-text review is presented in Appendix 12.

Details of the 4 relevant non-randomised studies identified in the systematic review are
presented in Table 28.
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Table 28. Details of relevant non-randomised studies identified in the systematic review

Primary study

Trial number Objective Population Intervention Comparator reference Batlon_ale for

(acronym) (Secondary inclusion

references)

NCT01320592 |To conduct a dose 15 patients in the dose escalation |Palbociclib in None Clark et al. Met eligibility
escalation and dose cohort and 12 patients in the dose [combination with (2014)114 criteria for the
expansion study expansion cohort. All patients had |paclitaxel systematic review
investigating the metastatic breast cancer tumours Clark et al.
combination of weekly expressing retinoblastoma protein, (2015)115
paclitaxel and alternating had adequate organ function, and
palbociclib in terms of had received < 3 prior cytotoxic
maximum tolerated dose, |metastatic regimens; prior taxane
safety and preliminary was allowed.
efficacy.

NCTO00141297 |To establish the safety 41 men and women with Palbociclib None Flaherty et al. Met eligibility
profile of palbociclib and to |retinoblastoma protein-positive (2012)'16 criteria for the
identify the recommended |solid tumours (except small cell systematic review
Phase 2 dose of a lung cancer or retinoblastoma) or
treatment schedule non-Hodgkin lymphoma, that were
comprising daily dosing for |refractory to standard therapy or
21 days followed by 7 days |for whom no standard-of-care
off treatment (3/1 schedule) |therapy was available. 5 patients

had breast cancer.
NCTO00721409 [To assess the safety and Postmenopausal women with Cycle 1: palbociclib|Pharmacokinetics [Slamon et al. Met eligibility
(phase 1) tolerability of palbociclib ER+/ HER2- advanced breast were compared for {(2010)""7 criteria for the

plus letrozole for advanced
breast cancer

cancer

Subsequent
cycles: palbociclib
plus letrozole

palbociclib alone
during cycle 1 (Day
14) compared with
palbociclib plus
letrozole during
cycle 2 (Day 14).

ClinicalTrials.gov
(2015)718

systematic review
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Primary study

Trial number e . . reference Rationale for
Objective Population Intervention Comparator . .
(acronym) (Secondary inclusion
references)

No comparator for

response rates.
UPCCO03909; |Primary objectives were to |37 patients with metastatic breast |Palbociclib None DeMichele et al. |Met eligibility
NCT01037790 |assess disease response |cancer tumours testing positive for (2015)"1° criteria for the

and tolerability; secondary
objectives included
progression-free survival
(PFS) and biomarker
assessment to determine
whether retinoblastoma
protein localization, Ki-67
index, p16 loss, or CCND1
amplification were
associated with response

retinoblastoma protein and
measurable disease

ClinicalTrials.gov
(2015)120

systematic review

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor; N/A, not applicable.
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4.11.3.1. Justification of exclusion of trials from further discussion

All identified trials listed above have been considered relevant for inclusion in this
submission and for further discussion below.

4.11.3.2. Summary of methodology of the relevant non-randomised and non-
controlled evidence

The non-randomised studies identified in the systematic review were all Phase 1 or 2 trials
investigating palbociclib for the treatment of breast cancer.

A summary of the methodology employed in the studies identified in the systematic review is
presented in Table 29.
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Table 29. Methodology of the relevant non-randomised trials identified in the systematic review

Trial number

UPCC03909; NCT01037790""%:

NCT01320592114 115 NCT0014129711¢ NCT00721409 (phase 1)'17: 118 120
(acronym)
109 study locations across USA,
Canada, France, Germany,
Location USA 3 sites in USA Hungary, Ireland, Italy, Republic Single site in USA
of Korea, Russian Federation,
South Africa, Spain and Ukraine
. Ph 1, -label, - .
Phase 1, single-arm, open-label, dose ase F)pen abel, non . . . - Phase 2, open-label, single-arm
. . . comparative, dose escalation trial. Phase 1, open-label trial. Blinding .
. escalation and dose expansion trial. . trial. Response assessors were
Study design Blinding status of response assessor | status of response assessor NR.

Blinding status of response assessor
NR.

NR.

blinded to patient identification
and dose.

Duration of study

NR

NR

14 months

NR

Trial drugs

Palbociclib: dose-escalated in a
standard 3+3 design and taken on days
2-6, 9-14, 16-20 of each 28-day cycle.
Patients received paclitaxel 80 mg/m?
weekly for 3 cycles; thereafter,
paclitaxel was administered on Days 1,
8, and 15.

After 6 cycles of therapy, patients had
the option to stop paclitaxel and
continue on palbociclib alone.

Starting dose of palbociclib:

50 mg (n=3)

75 mg (n=3)

100 mg (n=6)

125 mg (n=3)

Concomitant use of bisphosphonates
was allowed.

Palbociclib: cohorts of patients
received escalating doses using a
standard 3+3 design. Doses were 25,
50, 75, 100, 125, or 150 mg daily for
21 days followed by 7 days off
treatment.

5 patients in total had breast cancer;
the doses that these particular
patients received was not specified.
After the first treatment cycle,
ancillary supportive medications such
as anti-diarrhoea agents were allowed
to maintain the full dose of palbociclib.

Palbociclib: During cycle 1, 125
mg daily for 2 weeks, followed by
1 week off treatment (3-week
cycle).

In subsequent cycles, 125 mg
palbociclib daily for 2 weeks
followed by 1 week off treatment
plus letrozole 2.5 mg daily during
the 4-week cycle; no concomitant
treatment for advanced breast
cancer allowed.

N=12

Palbociclib: 125 mg orally on
days 1 to 21 of a 28-day cycle,
continuing until disease
progression or unacceptable
toxicity.

N=37

Supportive care was allowed at
the investigator’s discretion, but
strong inducers or inhibitors of
CYP3A4 were prohibited.

Inclusion criteria

Metastatic breast cancer tumours
expressing retinoblastoma protein,
adequate organ function, <3 prior
cytotoxic metastatic regimens (not
including cytoxic regimens used in the

Retinoblastoma protein-positive solid
tumours refractory to standard
therapy or for whom no standard-of-
care therapy was available

Postmenopausal women,
advanced, inoperable ER+/HER2-
breast cancer; no prior or
concomitant anticancer therapy
for advanced disease

Metastatic breast cancer
tumours expressing
retinoblastoma protein,
measurable disease. There was
no limit to the number of prior
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Trial number
(acronym)

NCT0132059214 115

NCT0014129711¢

NCT00721409 (phase 1)'17. 118

UPCC03909; NCT01037790""®
120

adjuvant setting)

therapies allowed.

Exclusion criteria

Chemotherapy, radiotherapy or
hormonal therapy within the last 3
weeks (6 weeks for nitrosoureas,
mitomycin C or bevacizumab), or failure
to recover from adverse events due to
previous agents administered more
than 4 weeks prior to study day 1; a
major surgical procedure less than 4
weeks previously (all surgical wounds
had to be fully healed); known active
CNS metastases and/or carcinomatous
meningitis (although patients with CNS
metastases who had completed a
course of radiotherapy were eligible for
the study if they were clinically stable)

Cytotoxic chemotherapy within 3
weeks prior to first treatment (8 weeks
for mitomycin C or nitrosoureas);
hormone therapy,
radioimmunotherapy, immunotherapy,
or other biologic therapy within 14
days prior to treatment

Other major cancer in the past 3
years or important cardiovascular
events in the past 6 months

Uncontrolled intercurrent iliness;
a baseline QTcB interval >470
ms; pregnancy; breastfeeding; or
human immunodeficiency virus
infection

Primary outcomes
(including scoring
methods and

Adverse events associated with
palbociclib

The maximally-tolerated dose and
safety of palbociclib in combination with
paclitaxel during the first 3 cycles of

The safety profile of palbociclib,
including the identification of:

DLT

The maximum administered dose
The MTD

The RP2D of a treatment schedule
comprising daily dosing for 21 days
followed by 7 days off-treatment (3/1
schedule)

Number of patients with treatment
emergent AEs; number of patients
with treatment related AEs;

Disease response, RECIST 1.0
measured after every 2 cycles.
Assessments were reduced to
every 3 cycles for patients on
treatment for >18 months.
Tolerability, with toxicity

zrsnslzgzn?;nts) therapy. :;:thzgrtg;ii::sms with dose assessed using the NCI CTCAE

Safety and physical status were v3.0 in cycle 1 on days 1, 8, 15,
Toxicity was assessed weekly. assessed at baseline, at regular and 21 and then on day 1 of

intervals throughout the study, and subsequent cycles
within 1 week following treatment
discontinuation. AE severity was
graded using the NCI CTCAE v3.0.

Secondary MTD in an expanded cohort of breast Characterisation of sir?gle.-dose and Objective response rat.e,. RECIST PFS

outcomes steady-state pharmokinetics or oral 1.0; percentage of participants

(including scoring

cancer patients

palbociclib

with clinical benefit rate, RECIST

Biomarker analysis
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Trial number

NCT0132059214 115

NCT0014129711¢

NCT00721409 (phase 1)'17. 118

UPCC03909; NCT01037790""®

(acronym) 120
methods and Evaluation of preliminary antitumour 1.0; pharmacokinetics

timings of activity

assessments)

Tumour measurements derived from
CT or MRI scans were obtained at
baseline, after every 2 cycles during
the study, and at the end of
treatment/study withdrawal. Tumour
responses were evaluated on the
basis of RECIST v1.0.

Other outcomes
(eg. exploratory;
including scoring

The relationship between selected
biomarkers and efficacy, tolerability and

safety outcomes. NR NR NR
methods and
timinas of Response was assessed every 2 cycles
9 using RECIST 1.0.
assessments)
Subgroups of response by hormone Subgroups of response by
Pre-planned receptor status were reported, but it is hormone receptor status were
NR NR .
subgroups not clear whether these were pre- reported, but it is not clear

planned.

whether these were pre-planned.

Abbreviations: AE, adverse event; CNS, central nervous system; CT, computed tomographic; DLT, dose-limiting toxicities; ER, oestrogen receptor; HER2, human epidermal growth factor receptor;
MRI, magnetic resonance imaging; MTD, maximum tolerated dose; NCI CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; NR, not reported; PFS, progression
free survival; RECIST, response evaluation criteria in solid tumours; RP2D, recommended phase Il dose.
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4.11.3.3. Statistical analysis of the non-randomised and non-controlled
evidence

Details of any statistical analyses performed in the relevant non-RCTs identified in the
systematic review are presented in Table 30. Only study UPCC03909 (NCT01037790)
reported statistical analyses,'”® and this was for a secondary endpoint (PFS) among
subgroups by HR status and numbers of prior lines of therapy.

Table 30. Statistical analyses employed in the relevant non-randomised trials identified in the
systematic review

Sample size Data
Trial number Hypothesis Statistical ow:r ’ management,
(acronym) objective analysis P . patient
calculation .
withdrawals
27 (15 in dose
escalation
114, group;12in dose
HSTO1320592 NR NR expansion group) | NR
No power
calculations
reported
5 with breast
cancer
NCT00141297116 NR NR No power NR
calculations
reported
12
117,
:\:ST00721409 NR NR No powgr NR
calculations
reported
Statistical
comparison of 37
UPCCO03909; median PFS NO power
NCT01037790" | NR between HR- POWe NR
120 . calculations
positive and HR-
. reported
negative
population
4.11.3.4. Participant flow in studies

The baseline characteristics of patients across treatment groups in the identified non-RCTs
are presented below from Table 31 to Table 34.

Table 31. Baseline characteristics of patients in NCT01320592"14 115

Palbociclib + paclitaxel combined
dose escalation and dose
expansion cohort (n=27)°

Palbociclib + paclitaxel dose

Baseli h teristi
aseline characteristic escalation (n=15)°

Median age (range), years 52 (33-68) 53 (33-70)
ER+, HER2-: 66.7% ER+/HER2-, 16 (59.3%)
Hormone receptor status ER+, HER2+: 6.7% ER-/HER2-, 9 (33.3%)
ER-, HER2-: 26.7% ER any/HER2+, 2 (7.4%)
. . Prior taxane: Prior chemotherapy regimens
Prior therapies Any, 66.7% (metastatic), n (%):
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Palbociclib + paclitaxel combined
dose escalation and dose
expansion cohort (n=27)°

Palbociclib + paclitaxel dose

Baseli h teristi
aseline characteristic escalation (n=15)¢

Adjuvant, 53.3% 0 or 1 lines of therapy, 16 (59)
Metastatic, 13.3% 2 or 3 lines of therapy, 11 (41)
None, 33.3%
Prior taxane, n (%):
Any, 21 (77.8)

Adjuvant, 19 (70.4)
Metastatic, 5 (18.5)
None, 6 (22.2)

Site of metastatic disease, n Visceral, 21 (77.8)

(%) NR Bone, 9 (33.3)
° Soft tissue/lymph nodes, 4 (15.4)
Postmenopausal NR NR

2Dose escalation baseline characteristics presented in Clark et al. (2014)."1

® Combined dose escalation and dose expansion baseline characteristics reported in Clark et al. (2015)."> Baseline
characteristics for dose expansion cohort only NR in either publication.

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor; NR, not reported.

Table 32. Baseline characteristics of patients in NCT00141297'16

Baseline characteristic Palbociclib (N=413)
Median Age, Years (Range) 54 (22-77)

e ECOGPSO, 21 (51%)
Performance Status, n (%) e ECOGPS 1, 19 (46%)

e ECOG PS NR for one patient

¢ Any chemotherapy, 34 (83%)
o 1-2 regimens chemotherapy, 21 (51%)
o 3 regimens chemotherapy, 12 (29%)
o >3 regimens chemotherapy, 1 (2%)

e Hormonal therapy, 4 (10%)

¢ Immunotherapy/biologic therapy, 7 (17%)

¢ Radiotherapy, 17 (42%)

e Surgery, 37 (90%)

Prior Therapies, n (%)

Postmenopausal NR

21In this study, 5 of 41 patients with tumours positive for retinoblastoma protein had breast cancer. Patient characteristics were
not reported separately for the breast cancer subset; the data reported here represent all 41 patients in the trial.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance score; NR, not reported.

Table 33. Baseline characteristics of patients in NCT00721409 (Phase 1)'7 118

Baseline characteristic Palbociclib + Letrozole (N=12)

Median Age (Range)/ Years 61 (43-74)

ECOG PS 0, 92%

Performance Status ECOG PS 1. 8%

Hormone Receptor Status ER+, HER2-: 100%

Chemotherapy, 67%
Anthracycline, 50%
Anastrozole, 33%
Prior Therapies Letrozole, 8%
Tamoxifen, 25%
Radiotherapy, 58%
None, 17%

Postmenopausal Yes
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Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance score; ER, oestrogen receptor; HER2, human
epidermal growth factor receptor 2.

Table 34. Baseline characteristics of patients in UPCC03909 (NCT01037790)"1% 120

Baseline characteristic Palbociclib (N=37)

Median Age (Range)/ Years 59 (39-88)

o ER+ and/or PR+: 33 (89%)
o ER+, PR-:7 (19%)

e ER-, PR+:4 (11%)

° . 0,
Hormone Receptor Status, n (%) ER*, PR+: 22 (60%)
e HR+, HER2-: 31 (84%)
¢ HR+, HER2+: 2 (5%)

e HR-, HER2-: 4 (11%)

Prior hormonal therapy:
e Adjuvant, 22 (59%)
e Advanced, 31 (84%)
o Number of advanced lines (median, range), 2 (0-5)
o 0or 1line of therapy, 13 (35%)
o 22 lines of therapy, 24 (65%)
Prior Therapies, n (%)
Prior chemotherapy:
e Adjuvant, 26 (70%)
e Advanced, 34 (92%)
o Number of advanced lines (median, range), 2 (0-13)
o 0or 1 line of therapy, 9 (24%)
o 22 lines of therapy, 28 (76%)

Postmenopausal NR

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; PR,
progesterone receptor; NR, not reported.

4.11.3.5. Quality assessment of the relevant non-randomised and non-
controlled evidence

The non-randomised studies identified as relevant for inclusion were assessed using the
checklist from Downs and Black (1998).'2' None of the studies scored full marks on the
assessment. As two of the studies (NCT01320592;"'4 115 NCT00721409 [phase 1]'"7) were
only available as posters or ClinicalTrials.gov records with limited information available, their
scoring may reflect limited reporting rather than the study quality.

Full quality appraisals for each study identified in the systematic review are presented in
Appendix 13.

4.11.3.6. Clinical effectiveness results of the relevant non-randomised and non-
controlled evidence
NCT01320592

In NCT01320592, patients received weekly paclitaxel and alternating palbociclib, with
palbociclib escalated in a 3+3 design. During the dose escalation phase, the best observed
response (as measured by RECIST 1.0) was partial response (PR) recorded in 6 patients,
stable disease (SD) in 5 patients and progressive disease (PD) in 4 patients. Among 11
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patients with PR or SD, 8 patients continued on therapy for more than 6 months and 4
patients continued on therapy for more than 1 year. Equivalent data were not presented for
the dose expansion part of the trial.

The efficacy data reported in Clark et al. (2014)""* and Clark et al. (2015)'"® are summarised
in Table 35.

Table 35. Summary of clinical effectiveness data for NCT01320592114 115

Dose escalation cohort (Clark et al. 2014)'"4

Paclitaxel + Paclitaxel + Paclitaxel + Paclitaxel +

palbociclib, palbociclib, palbociclib, palbociclib,

starting dose of | starting dose of | starting dose of | starting dose of
Study arm palbociclib 50 palbociclib 75 palbociclib 100 | palbociclib 125

mg mg mg mg

(N=3) (N=3) (N=6) (N=3)

Best response?

Complete response, n (%) 0(0) 0 (0) 0 (0) 0 (0)
Partial response, n (%) 1 (NR) 2 (NR) 2 (NR) 1 (NR)
Stable disease, n (%) 1 (NR) 1 (NR) 1 (NR) 2 (NR)
Progressive disease, n (%) 1 (NR) 0 (0) 3 (NR) 0 (0)

Dose escalation and dose expansion cohorts (Clark et al. 2015)'15

Paclitaxel + palbociclib, starting doses of palbociclib 50 mg, 75 mg, 100 mg and 125 mg

Best response (N=23)?

Waterfall plot of best RECIST response by palbociclib dose, prior taxane and receptor subtype (HR+/HER2-; HR
any/HER2+; HR-/HER2-)

PFS (N=NR)

KM plot for PFS by receptor subtype (ER+; HER2+; TN)

@ Waterfall plot of best RECIST response by palbociclib dose and receptor subtype (ER+/HER2-; ER+/HER2+; ER-/HER2-) also
presented.

b 3/27 patients had clinical progressive disease prior to the end of cycle 2, while 1 additional patient was unevaluable for
response due to toxicity.

Abbreviations: ER, oestrogen receptor; HER2, human epidermal growth factor receptor 2; KM, Kaplan Meier; NR, not reported;
PFS, progression free survival; RECIST, response evaluation criteria in solid tumours; TN, triple negative.

NCT00141297""°

NCT00141297 evaluated the safety of palbociclib at escalating doses of 20, 50, 75, 100, 125
and 150 mg. Of the 41 patients enrolled, 5 had breast cancer and the only outcome
presented separately for this subgroup was response rate.

The efficacy data as reported in Flaherty et al. (2012) are presented in Table 36."¢ It should
be noted that only 37 patients were evaluable for RECIST response. It was reported that no
patients achieved partial response, and one breast cancer patient achieved stable disease. It
was not reported whether the remaining breast cancer patients had progressive disease or
were not evaluable for RECIST response.

Table 36. Summary of clinical effectiveness data presented in NCT00141297116. 120

Study arm Palbociclib (N=5)
Best response
Complete response, n (%) NR (NR)
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Partial response, n (%) 0 (0)
Stable disease, n (%) 1 (20)
Progressive disease, n (%) NR (NR)

NCT00721409 (Phase 1)

This Phase 1/2 study, reported in Slamon et al. (2010),""” assessed the safety and
tolerability of palbociclib in postmenopausal women with ER+/HER2- ABC who had not
received any prior anticancer therapy for advanced disease. The best overall response was
assessed by RECIST 1.0. Efficacy data from the non-randomised, Phase 1 portion of the
trial are presented in Table 37."""

Table 37. Summary of clinical effectiveness data presented in NCT00721409 (Phase 1)'17: 118

Study arm Palbociclib + Letrozole (N=12)

Best response

Complete response, n (%) 0

Partial response, n (%) 3 (25)

Stable disease, n (%) 9 (75)

Stable disease = 6 months, n (%) 5(42)

Progressive disease, n (%) 0
Objective response rate, % (95% CI) 33.3(9.9-65.1)
Clinical benefit rate,® % (95% ClI) 83.3 (51.6-97.9)

2 Clinical benefit rate was defined as a confirmed CR, confirmed PR or SD for at least 24 weeks on study. Confirmed responses
are those that persisted on repeat imaging 24 weeks after initial response.
Abbreviations: Cl, confidence interval; NR, not reported

UPCC03909 (NCT01037790)

In this Phase 2 study, primary endpoints were response to therapy (as measured by RECIST
version 1.0) and tolerability. Other endpoints included PFS. Efficacy endpoints were
analysed in sub-groups based on hormone receptor and human epidermal growth factor
status. A median PFS of 3.8 months (95%CI 1.9 to 5.8) was reported for patients with
HR+/HER2- breast cancer. Median PFS was significantly longer for the HR+ population than
for the HR- population (4.5 vs 1.5 months, p = 0.03)."°

Efficacy data reported in UPCC03909 are presented in Table 38."°

Table 38. Summary of clinical effectiveness data presented in UPCC039091""% 120

Sub :
Subgroup: Subgroup: HRL>j+/gl—:EL|l?p2 Subgroup: Subgroup:
Palbociclib All HR+ All HR- disease HR+/HER2+ | HR-/HER2-
Study arm disease disease disease disease
N=37 N=33 N=NR N=NR N=NR N=NR
Best response
Complete
response, n (%) 0(0) 0(0) ) ) ) )
Partial response, n ) ) ) )
) 2(5) 2(6)
Stable disease <6
months, n (%) 14 (38) 13 (39) - - - -
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Subgroup:

Subgroup: Subgroup: HR+/HER2- | Subgroup: Subgroup:
Palbociclib All HR+ All HR- disease HR+/HER2+ | HR-/HER2-
Study arm disease disease disease disease
N=37 N=33 N=NR N=NR N=NR N=NR
Stable disease 26
months, n (%) 5(14) 5(16) ) ) ) )
Sotable disease, n 19 (51) 18 (55) ) ) ) )
(%)
Progressive
disease, n (%) 16 (43) 13(39) ) ) ) )
CBR o o
(PR + 26 months SD) 7137 (19%) 7133 (21%) - - - -
CBR by prior
metastatic hormonal
therapy:
0 or 1 prior lines 0/9 (0%)
hormone N/A B B B B
22 prior lines 7124 (29%)
hormone
Fisher exact test, P 0.081
CBR by prior
metastatic
chemotherapy:
0 or 1 prior lines N/A 4/9 (44)
chemotherapy B B B B
22 prior lines 3/24 (13%)
chemotherapy
Fisher exact test, P 0.068
Median duration of
response (range)/ 4 (2-5) 5 (2-6) - - - -
months
Median PFS (95% ) 3.8 (1.9- 5.1 (5.1- 1.5 (0.62-
Cl)/ months 3.7(1.8-5.1) 4.5 15 5.8) infinity) infinity)

Abbreviations: CBR, clinical benefit rate; N/A, not applicable; PFS, progression free survival; PR, partial

response.

Overall, the identified studies do not provide additional information to be considered with
regard to the decision problem. This is because the studies investigated palbociclib in
combinations that are not included within the scope for this appraisal (Clark et al. (2014)"4

and Clark et al. (2015)'"%)

or the study populations are not large enough to enable

conclusions to be drawn on efficacy (Flaherty et al. (2012)"'%; DeMichele et al. (2015)'1%) or

safety (Slamon et al. (2010),"").
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4.12. Adverse reactions

The two PALOMA RCTs indicate that palbociclib is associated with generally manageable and
reversible adverse events, and were most commonly haematological events.

e In PALOMA-1, rates of all-cause serious adverse events were 21.7% in the palbociclib-
letrozole group and 6.3% in the letrozole group. The corresponding rates in PALOMA-2
were 19.6% in the palbociclib-letrozole group and 12.6% in the placebo plus letrozole

group.

e The most frequent adverse events in the palbociclib-letrozole group were neutropenia and
leukopenia: in PALOMA-1, neutropenia of any grade occurred in 75% of patients in the
palbociclib-letrozole group but in only 5% of patients in the letrozole group. Grade 3/4
neutropenia was also more frequent in the palbociclib-letrozole group (54% vs. 1.3%). In
the PALOMA-2 trial, neutropenia of any grade occurred in 79.5% of patients in the
palbociclib-letrozole group but in only 6.3% of patients in the placebo plus letrozole group.
Grade 3/4 neutropenia was also more frequent in the palbociclib-letrozole group (66% vs.
1.4%).

e Palbociclib-associated neutropenia and leukopenia were rarely associated with febrile
neutropenia: no such cases were observed in PALOMA-1; in PALOMA-2, it occurred in
only 8 of 444 patients (1.6%) in the palbociclib-letrozole arm and none of the patients in the
placebo plus letrozole arm. Incidence of neutropenia decreased with increasing treatment
cycle in PALOMA-1, indicating that dose optimisation during initial cycles can reduce risk of
this adverse event. Non-haematological AEs were mainly grade 1 or 2, with few grade 3 or
4,

e Grade 3/4 AEs for both haematological and non-haematological AEs were managed by
dose interruption or reduction as advised by the trial protocol. This did not negatively
impact time on treatment and overall dose intensity. Neutropenia and leukopenia were the
most frequent causes of dose modification. Nevertheless, median treatment duration in the
palbociclib group was longer than in the control group, indicating that these adverse events
are manageable allowing time on treatment to remain unaffected. Further supporting this
was that discontinuations due to AEs was generally low in both palbociclib plus letrozole
and letrozole alone arms (PALOMA-1, 7% vs 2% respectively; PALOMA-2, 10% vs 6%).

4.12.1. PALOMA-1

Safety was assessed in all patients who received at least one dose of study treatment (n =
83 in the palbociclib-letrozole arm, 77 in the letrozole arm). Adverse events were recorded
within 28 days of initiation of study treatment and then on days 1 and 14 of cycles 1-2, on
day 1 of subsequent treatment cycles, and finally at withdrawal or end of treatment. Rates of
all-cause serious adverse events were 21.7% in the palbociclib-letrozole group and 6.3% in
the letrozole group. Grade 3/4 adverse events were also more frequent for palbociclib-
letrozole (75.9 vs. 20.8%), and the most frequent grade 3 or 4 events with palbociclib-
letrozole were neutropenia and leukopenia. The most common events overall reported for
palbociclib-letrozole were neutropenia, leukopenia and fatigue # (Table 39). None of the
cases of neutropenia or leukopenia in either treatment group developed into neutropenic
fever. Other common adverse events included anaemia, nausea, arthralgia, and alopecia,
but most of these were G1-2. There was one death on study in PALOMA-1: one patient in
the palbociclib-letrozole group died of disease progression, and this was considered
unrelated to study treatment.*
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A summary of treatment-emergent adverse events reported in PALOMA-1 is presented in
Table 39. Adverse events were coded according to MedDRA (version 17.1), with severity
grades defined by CTCAE 3.0.

Table 39. All-cause, treatment-emergent adverse events [n, (%)] with incidence of at least 10%
among patients in PALOMA-1 who received at least one dose of study treatment 3

Palbociclib-letrozole (n=83) Letrozole (n=77)

All Grade 3 Grade 4 | All Grade 3 Grade 4

grades grades
Any adverse event 83 (100) 49 (59.0) | 14(16.9) | 65(84.4) |16(20.8) | O
Neutropenia 62 (74.7) | 40(48.2) | 5(6.0) 4 (5.2) 1(1.3) 0
Leukopenia 36 (43.4) | 16(19.3) | O 2(2.6) 0 0
Fatigue 34 (41.0) | 2(2.4) 2(2.4) 18(23.4) | 1(1.3) 0
Anaemia 29 (34.9) | 4(4.8) 1(1.2) 5(6.5) 1(1.3) 0
Nausea 21(25.3) | 2(24) 0 10 (13.0) | 1(1.3) 0
Arthralgia 19(229) | 1(1.2) 0 12 (15.6) | 2(2.6) 0
Alopecia 18 (21.7) | NA NA 2(2.6) NA NA
Diarrhoea 17 (20.5) | 3(3.6) 0 8(10.4) 0 0
Hot flush 17 (20.5) | O NA 9(11.7) 0 NA
Thrombocytopenia 14 (16.9) | 2(2.4) 0 1(1.3) 0 0
Decreased appetite 13 (15.7) 1(1.2) 0 5 (6.5) 0 0
Dyspnoea 13(15.7) | 2(2.4) 0 6 (7.8) 1(1.3) 0
Nasopharyngitis 13(15.7) |0 0 8 (10.4) 0 0
Back pain 12(14.5) | O 1(1.2) 12 (15.6) | 1(1.3) 0
Headache 12(14.5) | O 0 8(10.4) 0 0
Vomiting 12(145) | O 0 3(3.9) 1(1.3) 0
Asthenia 11(13.3) | 2(24) 0 3(3.9) 0 0
Bone pain 10 (12.0) | 1(1.2) 1(1.2) 3(3.9) 0 0
Constipation 10 (12.0) | O 0 7(9.1) 0 0
Cough 10(12.0) | O 0 8(10.4) 0 0
Stomatitis 10(12.0) | O 0 2(2.6) 0 0
Epistaxis 9(10.8) 0 0 1(1.3) 0 0
Influenza 9(10.8) 1(1.2) 0 1(1.3) 0 0
Musculoskeletal pain 9 (10.8) 1(1.2) 0 5 (6.5) 0 0
Upper respiratory tract | 9 (10.8) 1(1.2) 0 2 (2.6) 0 0
infection

Abbreviations: NA, Not applicable

Adverse events led to significantly more dose interruptions and reductions in the palbociclib
plus letrozole group than in the letrozole group * (Table 40). In the palbociclib plus letrozole
arm, neutropenia was the most frequent cause of dose reduction (30%) and of temporary
discontinuation (51%). The 6-month interval analysis of the most common (>15%) AEs
indicated that they tend to occur with greater frequency within the first 6 months with some
decrease in incidence over time.>* Nevertheless, treatment duration was longer in the
palbociclib arm (Table 40), indicating that temporary dose interruptions and reductions can
keep patients on effective treatment despite neutropenia and leukopenia.

Subgroup analysis based on whether patients were younger or older than 65 3 indicated
similar rates of grade 3/4 adverse events, and in both groups the most frequent events were
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neutropenia, leukopenia, fatigue and anaemia. The two groups were also similar in terms of
rates of dose reductions and discontinuations. These results further support the ability of
palbociclib to benefit younger and older patients.

Table 40. Treatment duration and dose intensity among patients in PALOMA-1 who received at
least one dose of study treatment 3

Palbociclib-letrozole (n = 83) Letrozole
(n=77)
Palbociclib Letrozole Letrozole
Median duration of treatment, days 420.0 428.0 231.0
Number (%) of patients with at least one:
Cycle delay 70 (84.3) -- -~
Dose reduction 33 (39.8) -- --
Dose interruption 47 (56.6) 32 (38.6) 23 (29.9)
Relative dose intensity*, %
Mean (SD) 94.1 (26.2) 99.5 (1.1) 99.5 (2.2)
Median 95.4 100.0 100.0

Abbreviations: SD, standard deviation
* Defined as (actual dose / intended dose) x 100%

4.12.2. PALOMA-2

Safety was assessed in all patients who received at least one dose of study treatment, and
this as-treated population was identical to the intention-to-treat population.® Adverse events
were recorded within 28 days prior to randomisation, on days 1 and 14 of cycles 1-2, on day
1 of subsequent treatment cycles, and finally at withdrawal or end of treatment. For serious
adverse events (SAEs), the active reporting period began from the time that the patient
provided informed consent until 28 calendar days after the last administration of the study
drug. Rates of all-cause serious adverse events were 19.6% in the palbociclib-letrozole
group and 12.6% in the placebo plus letrozole group. Grade 3 or 4 adverse events were also
more frequent for palbociclib-letrozole (77.5 vs 25.2%), and the most frequent grade 3/4
events with palbociclib-letrozole were neutropenia and leukopenia.® Infections occurred at
high rates in both treatment arms (all grades = 59.7 vs 42.3% for palbociclib vs letrozole
respectively), with nearly all of these being grade 1 or 2 (.93% v 97% respectively). Despite
the frequency of neutropenia in the palbociclib arm, only 7 of 444 patients (1.6%) developed
febrile neutropenia compared to 0% in the placebo plus letrozole arm. Other common
adverse events included anaemia, nausea, arthralgia, and alopecia, but most of these were
low-grade. In the palbociclib-letrozole arm, 2.3% of patients died during the study treatment
period (within 28 days after the last dose of palbociclib or placebo), while 1.8% of patients in
the placebo plus letrozole arm died. Similar proportions of patients died in the following
period (19.1% of patients in the palbociclib-letrozole arm and 15.3% of patients in the
placebo plus letrozole arm), as of the data cut-off date of 26 February 2016. Nearly all
deaths were attributed to ABC.

A summary of treatment-emergent adverse events reported in PALOMA-2 is presented in
Table 41. Adverse events were coded according to MedDRA (version 18.1), with severity
grades defined by CTCAE 4.0.
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Table 41. All-cause, treatment-emergent adverse events [n, (%)] with incidence of at least 10%

among patients in PALOMA-2 who received at least one dose of study treatment °

Palbociclib-letrozole (n=444)

| Placebo-letrozole (n=222)

All Grade 3 Grade 4 All Grade 3 Grade 4

grades grades
Any adverse event 439 (98.9) | 276 (62.2) | 60 (13.5) | 212(95.5) | 49 (22.1) | 5(2.3)
Neutropenia 353 (79.5) | 249 (56.1) | 46 (10.4) 14 (6.3) 2(0.9) 1(0.5)
Neutropenia 294 (66.2) | 207 (46.6) | 38 (8.6) 7(3.2) 1(0.5) 1(0.5)

I D B N N N

Leukopenia® 173 (39.0) | 107 (24.1) | 3(0.7) 5(2.3) 0 0
Fatigue 166 (37.4) | 8 (1.8) 0 1(27.5) 1(0.5) 0
Nausea 156 (35.1) | 1(0.2) 0 8 (26.1) 4(1.8) 0
Arthralgia 148 (33.3) | 3 (0.7) 0 5(33.8) 1(0.5) 0
Alopecia 146 (32.9) | O 0 35 (15.8) 0 0
Stomatitis® 135 (30.4) | 4 (0.9) 0 0(13.5) 0 0
Diarrhoea 116 (26.1) | 6 (1.4) 0 3(19.4) 3(1.4) 0
Cough 111 (25.0) | O 0 2(18.9) 0 0
Anaemia® 107 (24.1) | 23 (5.2) 1(0.2) 20 (9.0) 4 (1.8) 0
Leukopenia 106 (23.9) | 63 (14.2) | 3(0.7) 1(0.5) 0 0
Anaemia 103 (23.2) | 23 (5.2) 1(0.2) 20 (9.0) 4 (1.8) 0
Back pain 96 (21.6) 6(1.4) 0 48 (21.6) 0 0
Headache 95 (21.4) 1(0.2) 0 58 (26.1) 4 (1.8) 0
Hot flush 93 (20.9) 0 0 68 (30.6) 0 0
Neutrophil count 87 (19.6) 59 (13.3) | 8(1.8) 7(3.2) 1(0.5) 0
decreased
Constipation 86 (19.4) 2 (0.5) 0 34 (15.3) 1(0.5) 0
Rash®) 79 (17.8) 4 (0.9) 0 26 (11.7) 1(0.5) 0
Asthenia 75 (16.9) 10 (2.3) 0 26 (11.7) 0 0
White blood cell count | 72 (16.2) 46 (104) |0 4 (1.8) 0 0
decreased
Thrombocytopenia 69 (15.5) 6(1.4) 1(0.2) 3(1.4) 0 0
Vomiting 69 (15.5) 2 (0.5) 0 37 (16.7) 3(1.4) 0
Pain in extremity 68 (15.3) 1(0.2) 0 39 (17.6) 3(1.4) 0
Stomatitis 68 (15.3) 1(0.2) 0 3(5.9) 0 0
Decreased appetite 66 (14.9) 3(0.7) 0 20 (9.0) 0 0
Dyspnoea 66 (14.9) 5(1.1) 0 30 (13.5) 3(1.4) 0
Insomnia 66 (14.9) 0 0 26 (11.7) 0 0
Dizziness 63 (14.2) 2 (0.5) 0 33 (14.9) 0 0
Nasopharyngitis 62 (14.0) 0 0 22 (9.9) 0 0
Rash 61 (13.7) 2(0.5) 0 22 (9.9) 0 0
Upper respiratory tract | 59 (13.3) 0 0 25 (11.3) 0 0
infection
Dry skin 55 (12.4) 0 0 13 (5.9) 0 0
Pyrexia 55 (12.4) 0 0 19 (8.6) 0 0
Myalgia 53 (11.9) 0 0 20 (9.0) 0 0
Urinary tract infection 53 (11.9) 5(1.1) 0 17 (7.7) 0 0
Abdominal pain 50 (11.3) 4 (0.9) 0 12 (5.4) 0 0
Oedema peripheral 50 (11.3) 0 0 14 (6.3) 0 0
Dysgeusia 45 (10.1) 0 0 11 (5.0) 0 0

() Includes neutropenia and decreased neutrophil count.
@ Includes leukopenia and decreased white blood cell count.
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® Includes aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal inflammation, oral pain,
oropharyngeal discomfort, oropharyngeal pain, or stomatitis.

@ Includes anaemia, decreased haematocrit, and decreased haemoglobin.

® Includes dermatitis, acneiform dermatitis, rash, erythematous rash, maculo-papular rash, papular rash, pruritic rash, and toxic
skin eruption.

Adverse events led to significantly more dose interruptions and reductions in the palbociclib
plus letrozole group than in the placebo plus letrozole group (Table 42).° However, these
analyseswere not adjusted for the longer median duration of treatment in the palbociclib plus
letrozole arm (603 days) than in the placebo plus letrozole arm (413 days).® In the
palbociclib plus letrozole arm, neutropenia was the most frequent cause of dose reduction
(29.3%) and of temporary discontinuation (64.4%). Nevertheless, treatment duration was
longer in the palbociclib plus letrozole arm, indicating that temporary dose interruptions and
reductions can keep patients on effective treatment despite neutropenia and leukopenia.

Table 42. Treatment duration and dose intensity among patients in PALOMA-2 who received at
least one dose of study treatment®

Palbociclib-letrozole (n = 444) Placebo-letrozole (n = 222)
Palbociclib Letrozole Placebo Letrozole
Median duration of treatment, 603 617 413 420

days

Number (%) of patients with at least one:

Cycle delay
Dose reduction

Relative dose intensity*, %

Median (range) 93.0 (40.3- 99.9 (73.4- 99.6 (56.1- | 100.0 (79.0-
109.5) 100.2) 104.5) 100.0)

4.12.3. Asymptomaticity and clinical manageability of neutropenia

In the PALOMA trials, symptomatic neutropenia or leukopenia, indicated by neutropenic
fever, was either not observed (PALOMA-1) or rare (PALOMA-2). Subgroup analysis from
PALOMA-1 indicates that grade 3/4 neutropenia tended to occur less often with increasing
treatment cycles (
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Figure 16).%%34
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Figure 16. Neutropenia prevalence during first 6 cycles of palbociclib-letrozole treatment in
PALOMA-1 34
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The neutropenia associated with palbociclib-based combination therapy appears to be a
cytostatic effect reversible upon dose interruption, in contrast to the cytotoxic neutropenia
associated with chemotherapy.'?? Indeed, detailed molecular studies in which human bone
marrow mononuclear cells were exposed to palbociclib or chemotherapeutic agents
(paclitaxel, doxorubicin) indicate that palbociclib triggers reversible bone marrow
suppression, in contrast to the apoptosis caused by chemotherapy.?® The primary toxicity of
asymptomatic neutropenia was effectively managed by dose modification without affecting
overall time on treatment. Follow-up subgroup analyses of PFS in PALOMA-3% showed that
neutropenia did not affect the therapeutic efficacy of palbociclib. Median PFS was similar
between patients who experienced grade =3 neutropenia vs grade <2 (11.1 vs 11.0 months;
HR 0.98, 95%CI 0.64 to 1.51), between patients who experienced 1 vs 0 dose reductions
because of neutropenia (9.5 vs 9.5 months; HR 0.87, 95%CI 0.61 to 1.25), or between
patients who experienced a dose interruption or cycle delay because of neutropenia vs those
who did not (9.5 vs 9.9 months, HR 0.84, 95%CI 0.61 to 1.17).

The greater risk of neutropenia and leukopenia with palbociclib likely means that during the
initial treatment phase, patients will need to visit the hospital for clinical review more
frequently than for endocrine monotherapy. The current prescribing information for
palbociclib in the USA recommends checking the absolute neutrophil count on days 1 and
14 of the first two therapy cycles, on day 1 of each subsequent cycle, and as clinically
indicated.® Once the palbociclib dose has been optimised, visits can likely become less
frequent since the likelihood of severe neutropenia decreases with treatment cycle. This
management plan was used during the PALOMA-1 trial (see section 2.4).

Palbociclib for treating metastatic, hormone receptor-positive, HER2-negative breast cancer [ID915] 111



Table 43 reports the adverse reactions from the pooled dataset of the three randomised
studies.> 5 Pfizer. 2016 #145 The adverse reactions are listed by system organ class and
frequency category. Frequency categories are defined as: very common (=1/10), common
(21/100 to <1/10), and uncommon (=1/1,000 to <1/100).
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Table 43. Adverse reactions based on pooled dataset from 3 randomised studies (N=872)3 5 °

Sys::err:qggiir; Class All Grades | Grade 3 Grade 4
Preferred Term n (%) n (%) n (%)
Infections and infestations
Very common
infections” I N |
Blood and lymphatic system disorders
Very common
Neutropenia® 703 (80.6) 482 (55.3) 88 (10.1)
Leukopeniad 394 (45.2) 228 (26.1) 5 (0.6)
Anaemia® 241 (27.6) 38 (4.4) 2(0.2)
Thrombocytopeniaf 166 (19.0) 14 (1.6) 3 (0.3)
Common
Febrile neutropenia 14 (1.6) 10 (1.1) 1(0.1)
Metabolism and nutrition disorders
Very common
Decreased appetite 138 (15.8) 7(0.8) 0(0.0)
Nervous system disorders
Common
Dysgeusia 74 (8.5) 0(0.0) 0(0.0)
Eye disorders
Common
Vision blurred 38 (4.4) 1(0.1) 0 (0.0)
Lacrimation increased 50 (5.7) 0(0.0) 0(0.0)
Dry eye 31 (3.6) 0(0.0) 0(0.0)
Respiratory, thoracic and mediastinal disorders
Common
Epistaxis 73 (8.4) 0(0.0) 0(0.0)
Gastrointestinal disorders
Very common
Stomatitis? 252 (28.9) 6 (0.7) 0(0.0)
Nausea 298 (34.2) 3(0.3) 0(0.0)
Diarrhoea 214 (24.5) 9(1.0) 0(0.0)
Vomiting 149 (17.1) 4 (0.5) 0(0.0)
Skin and subcutaneous tissue disorders
Very common
Rashh 144 (16.5) 6 (0.7) 0 (0.0)
Alopecia 226 (25.9) N/A N/A
Common
Dry skin 82 (9.4) 0(0.0) 0(0.0)
General disorders and administration site
conditions
Very common
Fatigue 342 (39.2) 20 (2.3) 2(0.2)
Common
Asthenia 112 (12.8) 12 (1.4) 0(0.0)
Pyrexia 108(12.4) 1(0.1) 0 (0.0)
Investigations
Common
ALT increased 70 (8.0) 15 (1.7) 1(0.1)
AST Increased 75 (8.6) 22 (2.5) 0 (0.0)

Abbreviations: ALT=alanine aminotransferase; AST=aspartate aminotransferase; N/n=number of patients; N/A=not

applicable.

2 Preferred Terms (PTs) are listed according to MedDRA 17.1.

b Infections includes all PTs that are part of the System Organ Class Infections and infestations.
¢ Neutropenia includes the following PTs: Neutropenia, Neutrophil count decreased.
4 Leukopenia includes the following PTs: Leukopenia, White blood cell count decreased.
¢ Anaemia includes the following PTs: Anaemia, Haemoglobin decreased, Haematocrit decreased.
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System Organ Class

All Grades Grade 3 Grade 4
Frequency n (%) n (%) n (%) (%)

Preferred Term
Thrombocytopenia includes the following PTs: Thrombocytopenia, Platelet count decreased.
9 Stomatitis includes the following PTs: Aphthous stomatitis, Cheilitis, Glossitis, Glossodynia, Mouth ulceration, Mucosal
inflammation, Oral pain, Oropharyngeal discomfort, Oropharyngeal pain, Stomatitis.
Rash includes the following PTs: Rash, Rash maculo-papular, Rash pruritic, Rash erythematous, Rash papular,
Dermatitis, Dermatitis acneiform, Toxic skin eruption.

f

h

4.13. Interpretation of clinical effectiveness and safety evidence

The PALOMA-1 and PALOMA-2 trials provide strong evidence that palbociclib acts
synergistically with letrozole to provide significantly longer PFS and higher ORR and CBR
than letrozole alone in postmenopausal women with HR+/HER2- advanced or metastatic
breast cancer not previously treated with systemic therapy for advanced disease while
maintaining health related quality of life.

4.13.1. PFS

Both RCTs indicate significantly longer PFS with the palbociclib combination compared to
letrozole alone. In PALOMA-1, palbociclib was also associated with significantly longer TTP
(data for PALOMA-2 not available). Prolonged PFS and TTP indicate that palbociclib
extends the time before patients may require subsequent therapies, including chemotherapy.
Indeed, follow-up analysis of treatments given to patients in the PALOMA-1 trial after their
disease progressed''! showed that the addition of palbociclib to letrozole delayed initiation of
endocrine therapy and chemotherapy as the first treatment after progression (see section
4.7.1.2). In addition, prolonged PFS allows patients to experience the benefits of being
progression-free, as discussed in section 3.2.1.

This transformative clinical benefit is not limited to a particular sub-group of women within
the trial. Extensive pre-specified subgroup analyses in PALOMA-1 and PALOMA-2
demonstrate a significant PFS benefit for palbociclib-based combination therapy over
existing therapies in women with HR+/HER2- ABC naive to post-adjuvant systemic therapy
or with a history of multiple lines of endocrine therapy.

4.13.2. Response rate

In both PALOMA-1 and PALOMA-2 trials, palbociclib was associated with a trend towards
improved ORR in the ITT populations and with a significant improvement in the measurable
disease subgroup. Given that many drugs for breast cancer are associated with only modest
ORRs, those responses observed with palbociclib provide further evidence of the improved
efficacy associated with its use. Both PALOMA trials showed that palbociclib increased the
proportion of patients who experienced stable disease lasting at least 24 weeks. These
results, together with the observed PFS and TTP benefit, indicate that palbociclib offers
improved disease control compared to letrozole alone, with the benefit of a longer
experience of the un-progressed state and delaying the requirement for subsequent
therapies in women with HR+/HER2- ABC.
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4.13.3. Patient reported outcomes — Well-being, pain and QoL

The demonstrated ability of palbociclib to prolong PFS in a range of women with HR+/HER2-
ABC is especially beneficial because the extended survival period is associated
maintenance of patient wellbeing and HRQL with not significant deterioration in pain. An
anonymous, Internet-based survey of 1,072 patients diagnosed with breast cancer'®
showed that the issues most commonly flagged by patients as important to their prognosis
involved maintaining quality of life (99% of patients), independence (97%), and normal
activities (97%). Specific symptoms among the 10 most-often flagged issues included
depression, anxiety, and pain. Both PALOMA ftrials indicated that palbociclib maintains
patient’'s experience of function and quality of life with no statistically significant difference
relative to letrozole alone. Results of a post-hoc within-treatment arm analysis to assess the
impact of neutropenia on fatigue and quality of life demonstrated that neutropenia does not
have a significant negative impact on fatigue and global quality of life in patients treated with
palbociclib plus letrozole (see appendix 9). It was also demonstrated that neutropenia does
not have a significant negative impact on EQ-5D index scores in the patients treated with
palbociclib plus letrozole (see section 4.13.3).

Across the PALOMA-1 and -2 trials, the addition of palbociclib to letrozole demonstrated a
largely consisted AE profile with neutropenia and leukopenia being the most common AEs
reported. Around 60% of these were severity grade 3 or 4, but were generally manageable
with dose modifications as per the protocol guidance. Indeed, the management of AEs is
reflected in the number of dose interruptions, reductions and cycle delays compared to
letrozole alone. As such, there were very few episodes of febrile neutropenia and no deaths
attributed to this adverse event. The finding that palbociclib-associated neutropenia is
relatively uncomplicated may be due to the mechanism by which palbociclib causes cell
cycle arrest which permits recovery in neutrophil numbers following dose modification,
contrasts with the apoptosis-dominated mechanism associated with chemotherapy-induced
neutropenia.”” 122 Other AEs, including alopecia,” anaemia, diarrhoea, fatigue, and nausea,’
were principally grade 1 or 2 with little if any grade 3 or 4. SAE frequency was higher for
palbociclib in both PALOMA-1 and -2 studies compared to letrozole (
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Table 44 and
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Table 45). There were no deaths due to AEs in PALOMA-2. In PALOMA-1, one patient in the
palbociclib plus letrozole arm of the second phase died due to a non-treatment-related SAE
of disease progression on Day 68 (Day 12 of Cycle 3).
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Table 44. PALOMA-1: Treatment-Emergent Serious Adverse Events by Preferred Term and
Maximum CTCAE Grade by Descending Frequency (All Causalities) - both phases: As Treated
Set

MedDRA Preferred Term Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Total
n (%) n (%) n (%) n (%) n (%) n (%)
Palbociclib + Letrozole (N=83)
Patients with at least 1 SAE ] 1(1.) 9 (10.8) 7(84) 1(1.%) 18(21.7)
Pulmonary embolism ] ] ] 3(36) 1] 3(3.6)
Back pain ] 1(1.2; 0 1(1.3) 0 2(24)
Diarrhoea ] ] 2(24) 0 1] 2024)
Abdominal pain ] 0 1(1.y) 0 0 1(1.2)
Alamine aminotransferase increased 1(1.2) L] 0 0 i} 1(1.2)
Aspartate aminotransferase increased 1] 1(1.7) 0 0 0 1(1.2)
Asthenia ] 1(1.y ] 0 1] 1(1.2)
Blood alkaline phosphatase increased 1(1.2) 0 0 0 0 1(1.2)
Bone pain ] 0 ] 1(1.2) 0 1(12)
Chest pam L] 0 0 1(1.%) 0 113
Colitis ischaemic ] ] 1(1.2) 0 1(1.2)
Disease progression (1} 0 0 0 1(1.2) 1(1.2)
Fallopian tube cancer L] L] 1(1.3) 1] 1] 1(1.2)
Fractured sacrum 0 0 1(1.2) 0 0 1(1.2)
Gamma-glutamyltransferase increased (1} 0 1(1.3) 0 0 1(1.2)
Gangrene ] ] ] 1(1.2) 0 1(13)
Gastrointestinal disorder V] 0 1{1.7) 0 0 1(1.7)
Humers fracture 0 L] 0 1(1.2) 0 1(1.7)
Influenza 0 L] 1(1.3) 0 0 1(1.3)
Intervertebral disc protrusion 0 ] 1(1.y 0 1] 11
Nephrolithiasis 0 0 1(1.3) 0 0 1(1.;
Neuralgia 0 ] 1(1.2) 0 1] 11
Pain ] ] 1(1.2) 0 0 1(1.2)
Preumonia 1] 1(1. 0 0 0 1(13)
Renal disorder ] ] 113 0 0 1(1.3)
Staphylococcal bacteraemia L] L] 1(1) 0 0 11
Upper respiratory tract infection 1} 0 1(1.7) 0 0 1(1.7)
Urethral obstruction ] ] 1(1.y 0 1] 11
Letrozole (N=T7)
Patients with at least 1 SAE 0 ] 5(6.5) 0 0 5(63)
Anaemia 0 L] 1(1.3) 0 0 1(13)
Cardiac failure 0 ] 1(1.3) 0 0 1(13)
Erysipelas 0 1(1.3) ] 0 1] 1(13)
Hip fracture 0 ] 1(1.3) 0 0 1(1.3)
Teus 0 0 1(13) 0 1] 1(13)
Desophageal achalasia 0 L1} 1(1.3) 0 0 1(1.3)
Pleural effusion V] 0 1(1.3) 0 0 1(1.3)
Subcutanecus emphysema 0 0 1(1.3) 1] 1] 1(1.3)

Includes data up to 28 days after last dose of study drug.

MedDRA (v16.1) coding dictionary applied.

Abbreviations: AE, Adverse event; CTCAE, Common Terminology Criteria for Adverse Events; MedDRA, Medical Dictionary for Regulatory Activities; SAE, Serious
adverse event.
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Table 45. PALOMA-2: Summary of All-Causality Serious Adverse Events by CLUSTER of
Preferred Terms and Maximum CTCAE Grade Reported by 21% of Patients in Either Treatment
Arm (All Cycles) - As Treated Population

4.14. Strengths of the evidence

The two PALOMA RCTs examine large size, international, multi-centre populations totalling
831 women with clinical profiles of ABC largely typical of populations seen in the UK as
confirmed by UK KOLs. Treatment groups were largely similar across all baseline
characteristics with some imbalances in PALOMA-1 as described in Table 21. The trials
focused on PFS as the primary outcome, since prolonging PFS means postponing the need
for subsequent therapies including chemotherapy with its associated burden.”: 2143, 44

The size of each PALOMA trial meant that extensive pre-planned subgroup analyses could
be performed to assess the clinical efficacy of palbociclib in various patient subpopulations.
This is essential because the target populations for palbociclib therapy are likely to present
with a diverse range of characteristics (visceral, bone only, other; recurrent disease or de
novo), number of disease sites, treatment histories [none, previous chemotherapy, previous
endocrine therapy; as (neo)adjuvant or in metastatic context], and response histories
(previous progression on endocrine therapy with short or long DFI). The extensive subgroup
analyses across the PALOMA trials build a strong case that all these populations can
experience significantly longer PFS than with standard therapy alone. Equally important as
extending PFS, palbociclib-based combination therapy is at least equivalent to standard
endocrine therapy alone in terms of PROs such as pain, interference with daily activities and
QoL.

4.14.1. External validity and generalisability of the PALOMA trials to patients in the UK

The trials have high external validity because they have been designed to encompass key
patient characteristics that are of clinical relevance when treating patients with ABC. This
population includes but is not restricted to the stratification factors of disease site, disease
free interval, and prior hormonal therapy. Whilst there were slight imbalances in these in the
phase || PALOMA-1 study, they were broadly balanced in the PALOMA-2 study, the efficacy
and safety outcomes of which were consistent with PALOMA-1 suggesting the imbalance
was not detrimental to the outcome.

Clinical opinion has also supported the high external validity of the trial populations. The
overall patient demographic profiles in the trials were believed to be largely similar to those
expected for UK clinical practice, based on consultations with UK breast oncologists in
advisory boards.'?® 26 | imitations of the population are discussed in section 4.15.
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The comparator in the clinical trials was a nonsteroidal Al which is UK standard of care for
women with untreated HR+HER2- ABC. Furthermore, most women received 5 years of
adjuvant ET therapy (+/- CT for high risk patients) following curative surgery, which is also
consistent with SOC.

4.15. Limitations

It is not currently possible to isolate the effects of palbociclib on OS, given that OS usually
requires following a cohort for several years. During this time, patients with ABC would be
expected to receive a range of treatments after palbociclib, which could confound direct
measurement of OS benefit (see section 3.3.2). Indeed, analysis of treatments given to
patients in the PALOMA-1 trial after their disease progressed revealed a range of endocrine
therapies, chemotherapies and other therapies.""" For these reasons, PFS may offer a
suitable surrogate end-point for OS for palbociclib.

PFS may be a suitable surrogate end-point for OS for palbociclib. A review of 144 studies
involving more than 43,000 patients with metastatic breast cancer showed that PFS or TTP
correlated strongly with OS.'> ¢ While biases in the modelling performed in that work call
into question whether OS can be directly predicted from the PFS observed for a breast
cancer drug, the evidence suggests that drugs associated with longer PFS than a
comparator treatment are highly likely to be associated with longer OS as well.® 27

The results of PALOMA-2 were discussed at a UK advisory board with 10 clinical experts;
feedback was that the trial was robust and the results were impressive. Although the patient
populations in the PALOMA trials are largely similar to the relevant population in the UK, the
clinical experts have indicated that the proportion of patients with de novo ABC in PALOMA-
1 (49%) and PALOMA-2 (38%) is higher than that typically seen in UK clinical practice (5-
10%)."2% 126 |mportantly, however, this is not thought to render the results of the trial
ungeneralisable to the UK given that subgroup analyses demonstrated consistency in
relative treatment effect.

4.16. Ongoing studies

The subject of this HTA has been the evaluation of palbociclib plus letrozole in HR+/HER2-
ABC patients with no prior treatment for their advanced disease. In addition to this,
PALOMA-3, a phase Il double-blinded, randomised RCT evaluating palbociclib plus
fulvestrant versus fulvestrant alone in endocrine resistant HR+/HER2- ABC has also
completed.® 2 The primary end-point was met giving a PFS of 9-5 months (95% CI 9-2—
11-0) in the fulvestrant plus palbociclib group and 4:6 months (3:5-5-6) in the fulvestrant
plus placebo group (hazard ratio 0-46, 95% CIl 0-36-0-59, p<0-0001). The AE profile
consistent with that seen in PALOMA-2 and QOL was maintained or improved in certain
domains compared to fulvestrant alone. Details of the study are given in Table 58. PALOMA-
2 is also given for reference.

The clinical program to further understand the value of palbociclib in the treatment of breast
cancer is ongoing. Currently, there are three phase Ill RCTs. In the HR+/HER2- ABC setting,
PEARL will evaluate palbociclib in combination with exemestane vs capecitabine to
understand the potential role in treating non-steroidal Al-resistant patients. In the early
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breast cancer setting, PENELOPE and PALLAS evaluate palbociclib in combination with
endocrine therapy post-neo-adjuvant treatment of high and intermediate risk respectively
with view to understanding if this could improve DFS. These studies are described in Table
46. The phase |l RCT, PALOMA-2 is also given for reference. A diverse number of

international phase Il and earlier collaborative and investigator led studies are also in
progress.
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Table 46. Ongoing Phase lll studies of palbociclib in breast cancer

Advanced Breast Cancer

Early Breast Cancer

Study PALOMA-2 PALOMA-3 PEARL PENELOPE PALLAS

Population Endocrine Endocrine Endocrine High risk Intermediate Risk
sensitive resistant resistant

Histology ER+/HER2- ER+/HER2- ER+/HER2- ER+/HER2 normal ER+/HER2-

Menopausal Status Post-menopausal Pre- and post- Post-menopausal Pre- and Pre- and

menopausal post-menopausal post-menopausal

No. of Patients 666 521 348 1,100 4,600

Treatment Arms Palbociclib + Palbociclib + Palbociclib + Palbociclib + SOC Palbocilib + endocrine
letrozole fulvestrant exemestane vs. SOC Therapy vs. endocrine
vs. placebo + vs. placebo + vs. capecitabine Therapy
letrozole fulvestrant

Primary Endpoint PFS PFS PFS iDFS iDFS

Sites International International International International including | International including
including UK including UK excluding UK UK UK

Current Status Completed Completed Recruiting Recruiting Recruiting

www.clinicaltrials.gov NCT01740427 NCT01942135 NCT0202850 NCT01864746 NCT01864746

reference

Abbreviations: CBR, clinical benefit response; iDFS = invasive disease-free interval; Pll, phase II; PFS, progression-free survival; TBD, to be determined
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5. Cost effectiveness

De novo cost-effectiveness model

The cost-utility of palbociclib was assessed with a partitioned Markov survival model,
comparing palbociclib plus letrozole to letrozole alone.

PFS estimates for both treatment arms were derived directly from patient-level data in
PALOMA-2 and extrapolated beyond the trial period, in each case using Weibull
parametric functions chosen on the basis of statistical fit and external validation.

OS estimates for both treatment arms were based on phase I/ll data from PALOMA-1
(as no phase lll data were available) and adjusted to reflect an OS gain of the same
magnitude as the observed PFS gain. This adjusted OS was extrapolated beyond the
end of the trial using Weibull parametric functions for each of the two arms.

Health-state utilities in the progression-free state were elicited from EQ-5D scores
collected in the PALOMA-2 phase lll trial, specific to each treatment arm. Ultilities for
the post-progression state were taken from the literature. Disultilities for adverse
events were considered already accounted for in the on-treatment utility.

Resource use inputs were derived from NICE guidelines (CG81), which were then
validated through consultation with UK clinical experts.

Base case results

Despite palbociclib plus letrozole’s measurable clinical benefit over letrozole alone, in
the nominal base case, the deterministic ICER was £150,869 per QALY at list price.

One-way sensitivity analyses indicated that the key drivers of the model are
covariates attributed to the OS and PFS. The probabilistic ICER was very similar to
the deterministic.

Exploratory scenarios

Despite transformative improvements in efficacy, if exclusively pessimistic
assumptions are adopted, palbociclib may produce an ICER which would require its
monthly cost to a near generic price.

However, if a more pragmatic approach is adopted, then it is possible to demonstrate
cost-effectiveness.

If the monthly price of the comparator was comparable to palbociclib, together with an
adjusted utility of PFS, the ICER would be £47,187 per QALY. When a 24-month gain
is assumed, the ICER would decrease to £36,194 per QALY, falling further still to
£26,996 per QALY when removing later-line post-progression costs.

As such, we palbociclib can demonstrate value for money to the NHS and be cost-
effective treatment option for women with ABC.
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5.1. Published cost-effectiveness studies
5.1.1. Identification of studies

5.1.1.1. Search strategy

A de novo systematic literature review was conducted to identify economic evaluations of
palbociclib for the treatment of postmenopausal women with ER-positive, HER2-negative
locally advanced or metastatic breast cancer with the objective of identifying estimates of the
cost-effectiveness of palbociclib within this subtype of patients. The systematic review was
performed in accordance with the methodological principles of conduct for systematic
reviews as detailed in the University of York Centre for Reviews and Dissemination’s (CRD)
“Guidance for Undertaking Reviews in Health Care”.™

The following electronic databases were searched on the 20th January 2016:

e MEDLINE and MEDLINE In-Process
e Embase
e The Cochrane Library, specifically the following:
o Health Technology Assessment (HTA) Database
o NHS Economic Evaluation Database (NHS-EED)
e EconlLit

Searches of MEDLINE, MEDLINE In-Process and Embase were run simultaneously via the
Ovid SP platform. Cochrane Library databases were searched via the Wiley Online platform,
and EconLit was searched using the EBSCO platform.

A manual search of abstracts from conference proceedings of the following major
conferences was also performed on 16th, 17th and 22nd March 2016:

e European Breast Cancer Conference (EBCC)

o European Society of Medical Oncology (ESMO) Congress

¢ International Health Economics Association (IHEA) Conference

¢ International Society for Pharmacoeconomics and Outcomes Research (ISPOR) —
Annual European and International Meetings

Manual searches for conference abstracts were limited to those published a maximum of two
years prior to the search date, as it was assumed that high-quality studies reported in
abstract form before this time would have since been published in a peer-reviewed journal.

The bibliographies of included articles (including systematic reviews and meta-analyses
identified during the abstract review stage) were hand-searched for references to other
potentially relevant studies for inclusion in the systematic review.

Finally, the following HTA websites were hand-searched on 18th and 21st March 2016 for
any previous, relevant HTA submissions:

o National Institute for Health and Care Excellence (NICE)
e Scottish Medicines Consortium (SMC)
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The search strategies used in the literature review are presented in Appendix 14.

5.1.1.2. Study selection

To be included in the review, articles had to meet the pre-defined eligibility criteria detailed in
Table 47.

The citations found through the searches were first assessed against the eligibility criteria by
two independent reviewers based on abstract and title. Where the applicability of the
inclusion criteria was unclear, the article was included at this stage in order to ensure that all
potentially relevant studies were captured. Full-text copies of publications potentially meeting
the eligibility criteria were then obtained and reviewed in more detail by the two independent
reviewers. At both the title/abstract and full-text review stages, any disagreements between
the reviewers were resolved by discussion until a consensus was met, with a third reviewer
making the final decision if necessary. For studies meeting the eligibility criteria after the
second (full-text) screening stage, data were extracted by a single reviewer into a pre-
specified data extraction grid and verified by a second individual.

Table 47. Eligibility criteria for the cost-effectiveness systematic review

Domain Inclusion Exclusion Rationale

First-line population:
Postmenopausal women with
ER-positive, HER2-negative
locally advanced 