Accepted Manuscript

Results from the first multicenter, open-label, phase IlIb study investigating the
combination of pertuzumab with subcutaneous trastuzumab and a taxane in patients
with HER2-positive metastatic breast cancer (SAPPHIRE)

Natasha Woodward, Richard H. De Boer, Andrew Redfern, Michelle White, Jennifer
Young, Matt Truman, Jane Beith

PII: S1526-8209(18)30696-7
DOI: https://doi.org/10.1016/j.clbc.2019.02.008
Reference: CLBC 948

To appearin:  Clinical Breast Cancer

Received Date: 26 September 2018
Revised Date: 31 January 2019
Accepted Date: 15 February 2019

Please cite this article as: Woodward N, De Boer RH, Redfern A, White M, Young J, Truman M,
Beith J, Results from the first multicenter, open-label, phase lllb study investigating the combination
of pertuzumab with subcutaneous trastuzumab and a taxane in patients with HER2-positive
metastatic breast cancer (SAPPHIRE), Clinical Breast Cancer (2019), doi: https://doi.org/10.1016/
j-clbc.2019.02.008.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.clbc.2019.02.008
https://doi.org/10.1016/j.clbc.2019.02.008
https://doi.org/10.1016/j.clbc.2019.02.008

Results from the first multicenter, open-label, phae Illb study
investigating the combination of pertuzumab with sbbcutaneous
trastuzumab and a taxane in patients with HER2-pos$ive metastatic
breast cancer (SAPPHIRE)

Natasha Woodward? Richard H De Boet Andrew Redferri,Michelle White® Jennifer
Young? Matt Trumari,Jane Beith

#Mater Misericordiae Ltd/ Mater Research Institutel éhe University of Queensland, Brisbane,
QLD. Australia

®Royal Melbourne Hospital, Parkville, VIC. Australia

Fiona Stanley Hospital, Murdoch, WA. Australia

4Monash Cancer Centre, East Bentleigh, VIC. Australi

®Roche Products, Pty. Limited, Sydney, NSW. Ausdrali

"OzBiostat Pty. Ltd, Sydney, NSW. Australia

9Chris O’Brien Lifehouse, Camperdown, NSW. Australia

Corresponding Author:

Dr Natasha Woodward,

Level 3, Mater Hospital Brisbane
Raymond Tce, South Brisbane, Qld 4101
P: 07 3163 6166

F: 07 3163 8012

Email: natasha.woodward@mater.org.au



CONFLICT OF INTEREST

N Woodward has stock or other ownership interefiégnCommonwealth Serum Laboratories
(CSL Limited); received research funding for hestitution from Medivation, and received
remuneration for travel support from Roche Produetg. Limited, and Novartis; has
participated in speaker’s bureau for Roche Prodirtis Limited; and has received
compensation for consultancy or advisory roles fiemche Products, Pty. Limited, Pfizer and
Novartis.

R De Boer has received compensation for consultanaglvisory roles from Roche Products,
Pty and Amgen; and has participated in speakersshwufor Novartis, Merck and Roche
Products, Pty. Limited.

A Redfern has received compensation for consultanegvisory roles from Roche Products,
Pty. limited, Novartis, Eisai and Pfizer; has papated in speaker’s bureau for Eisai, Roche
Products, Pty. Limited and Novartis; and receivaddl or accommodations support to attend a
conference from Amgen.

M. White has received compensation for consultanwa@dvisory roles from Roche Products, Pty
Limited and Novartis and Pfizer.

J Young, is an employee of Roche Products, Ptyitedan

M Truman has stock or other ownership interestost® Products, Pty. Limited and has
received compensation for consulting or advisoty fimom Roche Products, Pty. Limited and
Aurinia Pharmaceuticals; and received travel obagnodations support from. Roche Products,
Pty. Limited and Aurinia Pharmaceuticals.

J Beith has stock ownership interest in CSL Limitud received remuneration for travel
support from Roche Products, Pty. Limited, andreasived compensation for consultancy or

advisory roles from Roche Products, Pty. Limitefizd?, Lilly and Specialised Therapeutics.
2



DECLARATIONS

Ethics approval and consent to participate

This study was conducted according to Good Clinrraktice guidelines and the Declaration of
Helsinki. All patients provided written informedmsent prior to participation in the study. The
independent ethics committee for each participaterger approved the protocol and
amendments (Hunter New England Research Ethic§&amdrnance Unit on behalf of centers in
New South Wales and Victoria, Human Research Etharamittee (Tasmania Network),

Human Research Ethics Committee Basil Hetzel lnstitRoyal Perth Hospital Human Research

Committee, St John of God Health Care Ethics Cotesiit

Consent for publication

Not applicable (no individual patient data presdhte

Availability of data and material
Qualified researchers may request access to indiV/jghtient level data through the clinical

study data request platform (www.clinicalstudydatprest.com). Further details on Roche's

criteria for eligible studies are available hergggdér//clinicalstudydatarequest.com/Study-

Sponsors/Study-Sponsors-Roche.aspx). For furtitaiislen Roche's Global Policy on the

Sharing of Clinical Information and how to requastess to related clinical study documents,
see here

(https://www.roche.com/research and development/wieoare how we work/clinical trials/

our_commitment to_data_sharing.htm)

Funding

The study was sponsored by Roche Products, Ptytddr{Australia). The funder was involved
in the study design, data management, analysishenpreparation of the manuscript.
3



Authors’ contributions

N Woodward contributed to conception and desigtiection and assembly of data and data
analysis, manuscript writing, approved the finahomscript and agrees to be accountable for all
aspects of the work, which includes ensuring thatstjons related to the accuracy or integrity of
any part of the work are appropriately investigadad resolved.

R De Boer contributed to collection of data ancadatalysis, manuscript writing, approved the
final manuscript and agrees to be accountablellfaspects of the work, which includes ensuring
that questions related to the accuracy or inte@figny part of the work are appropriately
investigated and resolved. A Redfern contributedaltection of data and data analysis,
manuscript writing, approved the final manuscripd agrees to be accountable for all aspects of
the work, which includes ensuring that questiofated to the accuracy or integrity of any part of
the work are appropriately investigated and resblve

M White contributed to collection of data and datelysis, manuscript writing, approved the
final manuscript and agrees to be accountablelfaspects of the work, which includes ensuring
that questions related to the accuracy or integfiigny part of the work are appropriately
investigated and resolved.

J Young contributed to data analysis, manuscrigtng; approved the final manuscript and
agrees to be accountable for all aspects of th& wdrich includes ensuring that questions
related to the accuracy or integrity of any parth&f work are appropriately investigated and
resolved.

M Truman contributed to conception and design,eobibn and assembly of data and data
analysis, manuscript writing, approved the finahomscript and agrees to be accountable for all
aspects of the work, which includes ensuring tha&stjons related to the accuracy or integrity of

any part of the work are appropriately investigatad resolved.

4



J Beith contributed to data analysis, manuscrifirvg; approved the final manuscript and agrees
to be accountable for all aspects of the work, Wincludes ensuring that questions related to the

accuracy or integrity of any part of the work apppriately investigated and resolved.



MICROABSTRACT

This open-label, non-randomized study examined#fety and tolerability of combination
pertuzumab, subcutaneous trastuzumab (Herceptim®)axane chemotherapy in previously
untreated patients with HER2-positive metastateabt cancer. Fifty patients were assessed.
Overall response rate was 73.3% (95% CI: 58.1-8p.4%dian progression free survival was
17.0 months (95% CI: 12.5--31.2 months). This caoraton has acceptable safety and

tolerability profile.

ABSTRACT

Purpose: The primary objective was to assess the safetyaarchbility of combination
pertuzumab, subcutaneous trastuzumab (Herceptim®naestigator’s choice taxane
chemotherapy in previously untreated HER2-positnetastatic breast cancer (mBC) patients.
Efficacy was a secondary objective.

Methods: An open-label, non-randomized study of HER2-positiBC patients who had no
previous systemic non-hormonal anti-cancer thefapynetastatic disease. Primary endpoints
included adverse events (AE), serious adverse gt cardiac adverse events. Secondary
endpoints included overall response rate (ORRgnession free survival (PFS) and overall
survival (OS). Patients were treated with pertuabrand subcutaneous trastuzumab in three-
weekly cycles with taxane chemotherapy until disga®gression, unacceptable toxicity or
withdrawal of consent and followed for a minimum2dfmonths from initiation of study
treatment.

Results: Fifty patients were enrolled and included in thalgsis. All patients experienced at
least one AE, with diarrhea, fatigue, peripheralropathy, alopecia, rash and nausea the most

common. Three patients experienced at least aaed@ event of suspected cardiac origin



(cardiac failure, cardiomyopathy, hypertensionix tients withdrew from therapy due to AEs
(cardiac failure, drug hypersensitivity, decreasdtventricular ejection fraction, syncope and
bullous dermatitis). Taxane chemotherapy compnisdspaclitaxel (74.0% of patients),
docetaxel (28.0%) or paclitaxel (4.0%). ORR was3%3(95% CI: 58.1-85.4%), median PFS
was 17.0 months (95% CI: 12.5-31.2 months) and ame@S was not reached.
Conclusions:Subcutaneous trastuzumab in this combination hasegptable safety and
tolerability profile, including cardiac safety pilef Safety and efficacy appear similar to
previous studies of intravenous trastuzumab indbrabination.

Trial registration: ClinicalTrials.gov,NCT02019277. Registered 24 December 2013,

https://clinicaltrials.gov/ct2/show/NCT02019277

Keywords: Pertuzumab; subcutaneous trastuzumab; breast canoean epidermal growth

factor receptor 2 (HER2), metastases



LIST OF ABBREVIATIONS

Cl: confidence interval; CR: complete response; CCG@nmmon Terminology Criteria; ECG:
electrocardiogram; ECOG: Eastern Cooperative Omggotaroup; HER2: human epidermal
growth factor receptor 2; IHC: immunohistochemistiiyT: intent-to-treat; I1V: intravenous;
LVEF: left ventricular ejection fraction; mBC: metatic breast cancer; NClI CTCAE: National
Cancer Institute Common Terminology Criteria forv&dse Events; NYHA: New York Heart
Association; ORR: overall response rate; OS: oVetalival; PFS: progression free survival;

PR: partial response; SC: subcutaneous; SD: stiddase.



BACKGROUND

In approximately 15% to 20% of primary breast casceuman epidermal growth factor receptor
2 (HER2) is either amplified or overexpressed (HERRgitive)> HER2-positive tumors have
more aggressive biology. Treatment of HER2-positikeast cancer with anti-HER?2 targeted
therapy is standard of care for both early and statia breast cancer (mBC). Intravenous (IV)
trastuzumab has proven clinical benefits in pasievith HER2-positive mBC. Pertuzumab also
targets HER2 through an independent epitope tootfhahstuzumab and inhibits dimerization
with other HER family members, particularly HER3.The pivotal CLEOPATRA study in
HER2-positive mBC demonstrated acceptable toxanity improved efficacy for pertuzumab 1V
in combination with trastuzumab IV and docetax@hpared to placebo, trastuzumab IV and
docetaxef The median PFS was 12.4 months (95% CI 10.4 ® mh®nths) in the placebo

group and 18.7 months (16.6 to 21.6 months) irpdreuzumab group. Overall survival (OS)
was 40.8 months (95% CI 35.8 to 48.3 months) irptheebo group and 56.5 months (95% CI
49.3 to not estimable) in the pertuzumab groupdtdthratio 0.68, 95% CI1 0.56 to 0.84; P<0.001)
after a median follow-up of 50 months in both greug@here was no increase in left ventricular
systolic dysfunction but the rates of grade 3 orsedebrile neutropenia and diarrhea were

higher in the pertuzumab group.

Based on the results of the CLEOPATRA study, pentuab gained regulatory approval for use
in Australia in combination with trastuzumab andelaxel, but not with other taxanes.
Pertuzumab was later funded for use in combinatiitim trastuzumab and either docetaxel or
paclitaxel. The subcutaneous formulation of trastoab (trastuzumab SC) had not been
approved in Australia at the time this study wasdtwted, although the intravenous formulation

was already standard of care. The safety andaeffiof other chemotherapy partners with



pertuzumab IV and trastuzumab IV are now reportethbly for vinorelbine (the VELVET

studyY, and for nab-paclitaxel and paclitaxel (the PER$8Hly)’ the latter in abstract alone.

The SAPPHIRE study was the first study to inveséighe combination of trastuzumab SC with
pertuzumab IV and taxane chemotherapy. Trastuzi®@abas the potential to reduce infusion
chair time and so be more convenient for patietitkas been shown to have a pharmacokinetic
profile and efficacy that is non-inferior to theérswvenous formulation and with a similar safety
profile.® 7 Patients have reported a preference for subootisnaver intravenous

administratiorf’ °

The primary objective of this study was to asskesshafety and tolerability of the combination of
pertuzumab, trastuzumab SC and taxane chemothefdlpg investigator’s choice (docetaxel,
paclitaxel or nab-paclitaxel) in patients with gasly untreated HER2-positive mBC.
Exploratory safety analyses by type of taxane chiberapy administered were also conducted.
The secondary objectives of this study were tossstee efficacy of the pertuzumab 1V,

trastuzumab SC and taxane chemotherapy combination.

PATIENTS AND METHODS

Trial design

This open-label, multicenter, phase IlIb studyiddtfline treatment for HER2-positive mBC
(NCT02019277) was conducted according to Good €dirfPractice guidelines and the
Declaration of Helsinki. All patients provided wen informed consent. The independent ethics

committee for each participating center approvedpitotocol and amendments.

The primary endpoints were safety endpoints inclgdidverse events, serious adverse events

and cardiac adverse events. Secondary endpoatisied overall response rate (ORR; either
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confirmed complete response (CR) or partial respdR®&) as determined by RECIST criteria,
Version 1.1), PFS and OS. PFS was defined asnieeftom the visit prior to treatment start

until the first documented disease progressioreathd whichever came first. Patients who had
neither progressed nor died or who were lost tofalp at the time of the analysis were
censored at the date of their last tumor assessntexre non-progression was documented or the
last date of follow-up, whichever was later. Owlafined as the time from baseline until death
from any cause. Patients still alive at the tirhéhe analysis or lost to follow-up were censored

at their last clinical assessment date.

Patient population

Eligible patients were adults with HER2-positivestblogically or cytologically confirmed
adenocarcinoma of the breast with metastatic déesedth at least one measurable lesion and/or
non-measurable disease according to RECIST VefisianPatients were required to have
immunohistochemistry 3+ (IHC3+) am-situ hybridization positive (ISH+) HER2-positive
disease of the primary tumor or metastatic sitatieRts who received docetaxel were required to
have an Eastern Cooperative Oncology Group (EC@Bdpnance status of 0 or 1, or 0, 1 or 2
for paclitaxel or nab-paclitaxel. Baseline lefntgcular ejection fraction (LVEF) was required

to be at least 50%. Previous use of either adfusaneoadjuvant anti-HER2 therapy was
allowed. Hormonal therapy was allowed as pertmstinal guidelines but not in combination

with taxane therapy.

Patients were ineligible to participate if they hadeived previous non-hormonal anti-cancer
therapy for the treatment of mBC; were pregnartireastfeeding; had current peripheral
neuropathy grade 3-5 (National Cancer Institute @om Terminology Criteria for Adverse
Events (NCI CTCAE) Version 4.0); had radiographicdence of central nervous system
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metastases except where treated, stable for at3easnths and ongoing corticosteroid treatment
was not required; had concurrent serious disease¢sray have interfered with planned

treatment, including severe pulmonary conditiohsgses. .

Study treatment

Pertuzumab (F. Hoffmann-La Roche Ltd) was admirest@very three weeks as an IV infusion;
loading dose ( 840 mg) was given on Day 1 of thet f1-day treatment cycle, followed by 420
mg on Day 1 of each subsequent 21-day cycle, iectsge of body weight. Fixed dose
trastuzumab SC (Herceptin®, F. Hoffmann-La Roche BO0 mg/5 mL) was administered on
Day 2 of the first treatment cycle, then once evhrge weeks. If both drugs were well tolerated
during the first treatment cycle, trastuzumab S@abe administered after pertuzumab IV on
Day 1 of subsequent treatment cycles, followedaxpane chemotherapy. Commercially
available docetaxel, paclitaxel or nab-paclitagslchosen by the investigator, were administered
following the local product information for eachudrand as per routine clinical practices .
Doses of taxane chemotherapy were calculated aogaim the patient’s body surface area using

actual body weight; dosing schedule was in accaelavith the local Product Information.

Patients with unacceptable toxicity or disease @&gjon were switched to standard treatment of
the investigator’s choice. If pertuzumab and trasinab SC were withheld for two cycles
because of unacceptable toxicity, the patient wilstawn from both study treatments. Taxane
chemotherapy could be continued as first-line stoelgtment until disease progression. If taxane
chemotherapy was permanently discontinued duedoaaptable toxicity, pertuzumab and

trastuzumab SC administration continued as firs-8tudy treatment until disease progression.
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Assessments

Routine tumor assessments (RECIST Version 1.1) perermed by the investigator every nine
weeks from time of first dose of trastuzumab andyzemab until disease progression or death.
Electrocardiograms (ECGs) and assessments ofdeftigular ejection fraction (LVEF) were
performed every 12 weeks from time of first dosérastuzumab and pertuzumab and at the
safety follow-up visit. Laboratory tests were peried every cycle and at the safety follow-up
visit. ECOG performance status was assessed #vew/ cycles and at the safety follow-up visit.
Patients were followed for a minimum of 24 monttwaf initiation of study treatment. Survival

status information was collected every three manths

Adverse events were reported throughout the tredtperiod and up to 28 days following last
dose of trastuzumab and pertuzumab. All adversateconsidered related to study treatment,
and all cardiac adverse events regardless of aguassessment, were required to be reported

until study closure.

Statistical considerations

No formal hypothesis testing was planned. Thergdmsample size of 50 patients was based on
an acceptable level of precision for the incideoicadverse events considered related to
trastuzumab or pertuzumab of NCI CTCAE grade 3arse. For 50 patients, an incidence of
10% would provide a 95% Clopper-Pearson confidémesval (Cl) of 3.3% to 21.8%, and an

incidence of 50%, would provide a 95% CI of 35.5964.5%.

All primary analyses were performed on the safetyyation including all enrolled patients who
received at least one dose of pertuzumab or tnastalz. All baseline summaries and efficacy

analyses were based on the intent-to-treat (ITpufadion including all enrolled patients
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scheduled to receive pertuzumab and trastuzumhb.takane chemotherapy subgroup
(docetaxel, paclitaxel or nab-paclitaxel) was dedimt the time of enrolment. Patients who
switched chemotherapy were assigned to the taxang gn which they had most cycles, or if
equally administered, to their initial taxane groupomparisons by taxane chemotherapy group

are consideregost-hoc analyses.

Endpoints related to adverse events, serious agle®ents, cardiac events and administration-
associated reactions were summarized by numbepencentage of patients having any event

and 95% Clopper-Pearson CI.

Secondary efficacy endpoints included ORR, PFS@GBJORR was assessed by the number and
proportion of responders and non-responders, tegeilth two-sided 95% Cls. Only patients
with measurable disease at baseline (enrolmeng imetuded in the analysis. Patients without a
post-baseline assessment were considered non-cesgonThe analysis of PFS and OS was
based on the survivor function, which is the prolitgiof remaining event-free beyond a certain
point in time. The survival function was estimatesing the Kaplan-Meier method and
summarized using the range, thd'2Hd 7%' percentiles, the median and a 95% ClI for the

median.

RESULTS

Study population
Fifty patients were enrolled in the study betweat®&nber 2013 and October 2014 at 12

hospitals across Australia (see Figure 1). Tha dat-off date was 21 March 2017.

Selected patient baseline characteristics are megén Table 1. No patients had brain

metastases at baseline.
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Treatment exposure

Patients received a median of 19.0 cycles (mind®:rh to 49 cycles) of trastuzumab and
pertuzumab. Exposure to taxane chemotherapy wahk fawer with a median of 6.0 cycles (1
to 15 cycles). Nab-paclitaxel was received forcifles (1 to 11 cycles), docetaxel for 6.0

cycles (1 to 15 cycles) and paclitaxel for 2.5 egq(1 to 4 cycles).

Thirty-seven patients (74.0%) received nab-pactitaixiring the study, 14 patients (28.0%)
received docetaxel and two patients (4.0%) recepamiitaxel. Three patients switched taxane
chemotherapy: one patient received nab-paclitaxdlfo cycles then switched to paclitaxel for
one cycle (included in nab-paclitaxel group); oaéent received docetaxel for one cycle then
switched to nab-paclitaxel for 14 cycles (nab-gagkl group); one patient received docetaxel for

one cycle then switched to nab-paclitaxel for oyec(docetaxel group).

Thirty-six patients discontinued study treatmenpaients (12.0%) due to adverse events and 20
patients (40.0%) due to progressive disease (Fiur&ourteen patients (28.0%) did not
progress and switched to commercial stock of trashab and pertuzumab at the completion of

the study; no further data were collected from gasnt.

Thirty-one (62.0%) patients had hormone receptaitpe breast cancer; 15 patients received at
least one hormonal therapy during the study of whdmeceived hormonal therapy after

stopping study taxanes.

Primary Safety Endpoints
All patients experienced at least one adverse edumg the study, with diarrhea, fatigue,

peripheral neuropathy, alopecia, rash and naugeadst common events (Table 2). There were
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349 adverse events in the docetaxel group (27 s\gamtpatient), 707 in the nab-paclitaxel group

(20 events per patient) and 6 in the paclitaxeligr® events per patient).

CTC grade 3 or 4 adverse events were experienc8@ pwatients (64.0%) (Table 3). Serious
adverse events were experienced by 27 patient8%&4Table 4). Notably no patients in the
nab-paclitaxel group experienced febrile neutropehiCTC grade 3 or worse, or a serious
adverse event of febrile neutropenia. In additaly one patient (2.0%), who received
docetaxel, required concomitant granulocyte cokstimpulating factors (filgrastim). Nine
patients (18.0%) died due to disease progressiindeaths were considered related to study

treatments.

Six patients (12.0%) experienced a total of 12 extvevents of suspected cardiac origin of
whom four patients (8.0%) experienced eight advevemts considered by the investigator to be
related to trastuzumab, pertuzumab or both. Tphagients (6.0%) experienced five CTC grade 3
events of suspected cardiac origin: one patienemempced cardiac failure and hypertension (both
New York Heart Association (NYHA) Class Il), onetigat experienced cardiac failure and
cardiomyopathy (both NYHA Class Il) and one patiexpperienced cardiomyopathy (NYHA
Class Ill). Of these five events, three remainecesolved at study completion (hypertension and
cardiac failure in one patient and cardiomyopathgne patient). The remaining two events, in
one patient, resolved: one with sequelae (cardigatyty) and one without (cardiac failure).

There were no grade 4 or 5 events of suspectedhcaydgin.

Forty-one patients had a decrease in LVEF fromllmeeseThe maximum decrease from baseline
was less than 10% for 24 patients, and greater2B&mfor one patient. There were four (8.0%)

patients with a decrease in LVEF below 50% at ang during the study.
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Six patients (12.0%) experienced a total of eiglmiistration-associated reactions, including
one CTC grade 3 event of drug hypersensitivitytieaconsidered related to pertuzumab

administration.

Subcutaneous injection of trastuzumab was assdomth only a small number of injection site
reactions. Twelve of 1140 injections (0.01%) waseociated with pain (3 events), erythema (2
events) or unspecified injection site reaction\(@res). There was no obvious link between

injection site reactions and speed of injection.

Adverse events that led to withdrawal of trastuzinraad pertuzumab treatment were cardiac
failure (two patients), drug hypersensitivity, demsed ejection fraction, syncope and bullous
dermatitis (each one patient). Ten patients (20 &¥perienced an adverse event that led to
withdrawal of taxane chemotherapy. Eight of 36guds (22.2%) who received nab-paclitaxel
and two of 13 patients (15.4%) who received docestdiscontinued chemotherapy due to
adverse events. No patients discontinued paclithxeto adverse events; however, only two
patients received paclitaxel chemotherapy at ang tluring the study. Overall, the most
common adverse events leading to chemotherapy raitred were diarrhea and peripheral

neuropathy.

Secondary efficacy endpoints

Forty-five patients had measurable disease atibaseThirty-three patients had a partial or
complete response to study treatment giving an ORR3.3% (95% CI 58.1% to 85.4%). Eight
patients had stable disease (SD; 17.8% (95% CI 8082.1%)) and three patients had

progressive disease (6.7% (95% CI 1.4% to 18.3%)e patient was not evaluated.
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The clinical benefit rat€> **which considers CR, PR and SD, was 91.1% (95%8@%3 to
97.5%). In this study, clinical benefit was defires CR, PR and SD occurring at any time

during treatment.

Thirty patients (60.0%) had a PFS event with a me®FS of 17.0 months (95% CI 12.5 to 31.2
months) (Figure 2A). Nine patients (18.0%) diedmiy the study. Median OS was not reached

during the study treatment period (95% CI: 31.3 thero not calculable) (Figure 2B).

Twenty-three patients started second-line therdqgymost commonly used therapies being
trastuzumab (13 patients), trastuzumab emtanshpdtients), capecitabine (8 patients),
pertuzumab (5 patients), lapatinib (4 patients) paclitaxel (4 patients). Second line median OS
from failure of first-line therapy until death froamy cause was 21.3 months (95% CI: 14.9 to

29.0 months) (Figure 2C).

The median (min to max) length of time on the studg 18.8 months (0.76 to 34.5 months).

DISCUSSION

The observed safety profile combination trastuzu®@band pertuzumab IV is similar to that in
the CLEOPATRA study suggesting that the subcutaneous trastuzumab fatioruin this
combination has a comparable safety and tolerglpibfile. There were two notable differences
in this study compared with the CLEOPATRA study:agparent higher frequency of peripheral
neuropathy and lower frequency of neutropenia. s&lfferences are considered to be
associated with the common use of nab-paclitax#ligistudy, as opposed to docetaxel, which
all patients received in the CLEOPATRA study. he PERUSE studyof intravenous

trastuzumab and pertuzumab and taxane of the iga&sts choice, a lower frequency of
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neutropenia and higher frequency of peripheral ogathy considered related to the use of

paclitaxel and nab-paclitaxel, was also observed.

Nab-paclitaxel appears to be a valid alternativenobtherapy to docetaxel in combination with
trastuzumab SC and pertuzumab IV, and was comnubrdgen by Australian oncologists over
docetaxel and paclitaxel in this study.There wereases of neutropenic fever in the nab-

paclitaxel group.

As in the CLEOPATRA study, a low incidence of caadverse events and decreased LVEF
was observed in this study. In this study 12.0%badfents experienced any event of suspected
cardiac origin and 6.0% experienced at least on€ @Ffade 3 event of suspected cardiac origin,
compared with cardiac adverse events experiencd® 46 of patients in the placebo treatment
group (3.8% CTC grade 3 or above), and 14.5% oépistin the pertuzumab treatment group
(1.5% grade 3 or above) in CLEOPATRA Only four patients (8.0%) had a decrease in LVEF
below 50% at any time during this study and in CIERORA 4.4% of patients receiving

pertuzumab and 6.6% of patients receiving placetsbehL VEF decrease of10% below 50942

Median OS was not reached in this study, consistéhtthe long OS observed in the
CLEOPATRA study’ despite a higher percentage of patients in theFSARE study having
received previous HER? targeted therapy in thevadjusetting. PFS was also similar to that

observed in the CLEOPATRA study.

The clinical benefit rate of the combination inststudy was over 90%. All patients in the study
were fit enough at the end of the study to go amother treatment, suggesting that the

progression of disease on treatment was not rapid.

19



The SAPPHIRE study had less restrictive eligibitititeria than the CLEOPATRA study. Only
10% of patients in the CLEOPATRA study had had eaiji trastuzumab compared with 30% in

SAPPHIRE.

The ongoing MetaPHER study (NCT02402712) is a siagin phase IIIB study which aims to
evaluate safety and efficacy of trastuzumab SQupemab IV and docetaxel IV in first line
HER2+ locally advanced or mBC. Data from the seldoterim analysis of 418 patients has
been reported at ESMO 2018 and the interim safedyedficacy profiles appear consistent with

the known safety profile of trastuzumab IV and peumab IV. Final results are awaited.

Limitations of the SAPPHIRE study include small gdersize, non-randomised design with lack
of comparator arm, and insufficient follow-up ta@enine OS. Comparisons of adverse events
by type of taxane chemotherapy were performeubashoc analyses. However, the study
should be generalizable to standard clinical pcactivith a representative sample of older and
younger breast cancer patients and patients wittodaid conditions including cardiovascular

conditions such as atrial fibrillation.

Conclusion

SAPPHIRE is the first study to report on the comabion of trastuzumab SC, pertuzumab IV and
taxane of investigators choice. Nab-paclitaxel #@smost common physician choice and was
observed to be an acceptable alternative to doeletath the combination. SAPPHIRE suggests
that trastuzumab SC in this combination has anmabke safety and tolerability profile,

including cardiac safety profile, with efficacy &gping similar to previous studies of

trastuzumab IV in the combination.

Clinical practice points
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» Improved efficacy (both progression free survivad averall survival) with acceptable
toxicity has been shown in metastatic breast camsieg intravenous pertuzumab in
combination with intravenous trastuzumab and doedta

* SAPPHIRE an open-label, multicenter, phase lllldgtwas the first study to investigate
“the combination of intravenous pertuzumab, submadas trastuzumab and clinician’s
choice taxane chemotherapy in previously untrepseignts with HER2-positive
metastatic breast cancer. The study showed tisat@imbination had acceptable safety
and tolerability profile.

* Nab-paclitaxel appears to be a valid alternativenobtherapy to docetaxel in combination
with trastuzumab SC and pertuzumab IV, and was camyrchosen over docetaxel and
paclitaxel in this study.

* Notwithstanding the small sample size, of clinicéérest is the low overall incidence of
decreased left ventricular ejection fraction in shedy and the absence of grade 3+ febrile
neutropenia in the nab-paclitaxel group.

* The clinical benefit rate of the combination inststudy was over 90%. All patients in
the study were fit enough at the end of the stodyot onto another treatment, suggesting

that the progression of disease on treatment wasapil.
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Tables

Table 1: Demographics and baseline characteristics

Parameter

Age, years (SD) 52.9 (12.0)
Sex, n (%)

Female 49 (98.0)
Male 1(2.0)
BMI, mean (SD) 27.9 (6.4)
Race, n (%)

White 42 (84.0)
Asian 4 (8.0)
Other 4 (8.0)
Female reproductive status [N=49], n (%)

Childbearing 15 (30.6)
Surgically Sterile 4 (8.2)
Post-Menopausal 30 (61.2)
ECOG PS, n (%)

0 33 (66.0)
1 15 (30.0)
2 2 (4.0)
Disease presentation at screening, n (%)

De novo 23 (46.0)
Relapse 27 (54.0)
HER?2 status at screening, n (%)

HER2+ 50 (100)
ISH+ 44 (88)
IHC3+ (ISH not tested) 6 (12)
Hormone receptor status, n (%)

ER’ or PR or both 31 (62.0)
ER and PR 19 (38.0)

Prior hormonal therapy in hormone positive patients 20 (40.0)
n (%)

Any anti-estrogen 15 (30.0)
Aromatase inhibitors 12 (24.0)
Gonadotropin and analogues 3(6.0)
Conjugated estrogens and medroxyprogesterone 1 (2.0
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Prior chemotherapy/trastuzumab in adjuvant setting, 23 (46.0)

n (%)

Anthracyclines 17 (34.0)
Taxanes 17 (34.0)
Trastuzumab 15 (30.0)
Median time from last trastuzumab dose in eBC 22.1 (0.5, 62.3)

[n=15], months (min, max)

eBC early breast cancer
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Table 2: Any grade adverse events occurring in > 7 pati€ti%o) in the total patient population

AE preferred term Docetaxel Nab-Paclitaxel Paclitaxel Total
n=13 n =36 n=1 N =50

Diarrhea 9 (69.2) 27 (75.0) - 36 (72.0)
Fatigue 8 (61.5) 26 (72.2) - 34 (68.0)
Peripheral neuropathy 3(23.1) 24 (66.7) 1 (100.0) 28 (56.0)
Alopecia 7 (53.8) 20 (55.6) - 27 (54.0)
Rash 7 (53.8) 18 (50.0) 1 (100.0) 26 (52.0)
Nausea 4 (30.8) 18 (50.0) 1 (100.0) 23 (46.0)
Upper respiratory tract infection 7 (53.8) 12 (33.3) - 19 (38.0)
Myalgia 4 (30.8) 14 (38.9) - 18 (36.0)
Headache 5(38.5) 12 (33.3) - 17 (34.0)
Vomiting 4 (30.8) 13 (36.1) - 17 (34.0)
Muscle spasms 5 (38.5) 9 (25.0) - 14 (28.0)
Arthralgia 5(38.5) 6 (16.7) 1 (100.0) 12 (24.0)
Epistaxis 3(23.1) 9 (25.0) - 12 (24.0)
Gastroesophageal reflux disease 6 (46.2) 6 (16.7) - 12 (24.0)
Nail disorder 4 (30.8) 8 (22.2) - 12 (24.0)
Pain in extremity 4 (30.8) 7 (19.4) - 11 (22.0)
Urinary tract infection 3(23.1) 8 (22.2) - 11 (22.0)
Back pain 2 (15.4) 8 (22.2) - 10 (20.0)
Constipation 3(23.1) 6 (16.7) - 9 (18.0)
Cough 2 (15.4) 7 (19.4) - 9 (18.0)
Dizziness 3(23.1) 6 (16.7) - 9 (18.0)
Pyrexia 2 (15.4) 7 (19.4) - 9 (18.0)
Neutropenia 5 (38.5) 3 (8.3 - 8 (16.0)
Dry skin 4 (30.8) 4 (11.1) 8 (16.0)
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Table 3: Grade 3+ adverse events in more than 1 patien) if2%e total patient population

AE preferred term Docetaxel Nab-Paclitaxel Paclitaxel Total
n=13 n=36 n=1 N =50

Neutropenia 3(23.1) 3 (8.3) - 6 (12.0)
Febrile neutropenia 4 (30.8) - - 4 (8.0)
Diarrhea 1(7.7) 2 (5.6) - 3 (6.0)
Peripheral neuropathy 1(7.7) 2 (5.6) - 3 (6.0)
Anaemia - 2 (5.6) - 2 (4.0
Cardiac failure - 2 (5.6) - 2 (4.0
Cardiomyopathy - 2 (5.6) - 2 (4.0
Cellulitis - 2 (5.6) - 2 (4.0
Dyspnea 1(7.7) 1(2.8) - 2 (4.0
Pulmonary Embolism - 2 (5.6) - 2 (4.0)
Pyrexia 1(7.7) 1(2.8) - 2 (4.0
Upper respiratory tract infection 1(7.7) 1(2.8) 2 (4.0
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Table 4: Serious adverse events occurring in more thartiémg2%) in the total patient

population
Docetaxel Nab-Paclitaxel Paclitaxel Total

SAE preferred term

n=13 n=36 n=1 N =50
Pyrexia 2 (15.4) 5(13.9) - 7 (14.0)
Febrile neutropenia 4 (30.8) - - 4 (8.0)
Cellulitis - 2 (5.6) 2 (4.0
Pulmonary embolism - 2 (5.6) - 2 (4.0
Upper respiratory tract infection 1(7.7) 2 (5.6) 2 (4.0
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Figure Legends
Figure 1: Patient flow through the study
Figure 2: Kaplan-Meier curve of a) PFS (ITT population) @3 (ITT population) and c) OS

(second-line therapy; ITT population)
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Assessed for eligibility

n=53
Excluded
n=3*
Excl. criterion 2 -
history of malignancy (n=1)
Excl. criterion 8 - inadequate
organ function (n=3)
* one patient was excluded for
4 both criteria
Enrolled

n=50

Discontinued study treatment
n=50
Adverse event/intercurrent illness (n=6)

Progression of disease (n=20)
Violation of selection criteria at entry (n=1)
Refused treatment / did not cooperate (n=7)

Withdrew consent (n=2)
Completion of study (n=14)

Discontinued safety follow-up
n=4
Adverse event/intercurrent illness (n=1)
Did not cooperate (n=1)
Withdrew consent (n=2)

Discontinued survival follow-up
n=8
Death (n=7)
Withdrew consent (n=1)
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