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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

e The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health and is responsible for regulating medicines and medical devices.

e The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance) when
necessary.

e The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

e The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

e Toreporta problem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.

About AusPARs

e An Australian Public Assessment Report (AusPAR) provides information about the
evaluation of a prescription medicine and the considerations that led the TGA to
approve or not approve a prescription medicine submission.

e AusPARs are prepared and published by the TGA.

e An AusPAR is prepared for submissions that relate to new chemical entities, generic
medicines, major variations and extensions of indications.

e An AusPAR is a static document; it provides information that relates to a submission at
a particular point in time.

¢ A new AusPAR will be developed to reflect changes to indications and/or major
variations to a prescription medicine subject to evaluation by the TGA.

Copyright

© Commonwealth of Australia 2020

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to
<tga.copyright@tga.gov.au>.
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Therapeutic Goods Administration

Common abbreviations

Abbreviation Meaning

90 —» 180 mg 90 mg once daily lead in for 7 days, then 180 mg once daily
thereafter (the proposed dosing for brigatinib)

ACM Advisory Committee on Medicines

AE Adverse event

ALK Anaplastic lymphoma kinase

ALK+ Anaplastic lymphoma kinase gene rearrangement positive

ALT Alanine aminotransferase

ARTG Australian Register of Therapeutic Goods

ASA Australian specific Annex

AST Aspartate aminotransferase

AUC Area under the plasma concentration-time curve

AUCo.0 Area under the plasma concentration-time curve from time zero

extrapolated to infinity

CHMP Committee for Medicinal Products for Human Use (EU)
CI Confidence interval
CMI Consumer Medicines Information
CNS Central nervous system
CPK Creatinine phosphokinase
CR Complete response
CTCAE Common Terminology Criteria for Adverse Events
CYP Cytochrome P450
DCR Disease control rate (response is at least stable disease or better)
DOR Duration of response
EMA European Medicines Agency (EU)
EML4 Echinoderm microtubule-associated protein-like 4
EOPE Early onset pulmonary events
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Abbreviation Meaning

EORTC QLQ- European Organization for the Research and Treatment of Cancer
C30v3.0 Quality of Life Questionnaire version 3

EU European Union

EU-RMP European Union-risk management plan
FDA Food and Drug Administration (US)

FISH Fluorescence in situ hybridisation

ICH International Conference on Harmonisation
IGF-1R Insulin-like growth factor 1 receptor

IRC Independent review committee

ITT Intent to treat

NSCLC Non-small cell lung cancer

ORR Objective response rate

0S Overall survival

PAC Patient Alert Card

PASS Post authorisation safety studies

PD Pharmacodynamic(s)

PFS Progression free survival

PK Pharmacokinetic(s)

Pop PK Population pharmacokinetic(s)

PR Partial response

PSUR Periodic safety update report

QD Once daily (Latin: quaque die)

RECIST Response evaluation criteria in solid tumours
RMP Risk management plan

ROS1 c-ros oncogene 1

SAE Serious adverse event
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Abbreviation Meaning

SmPC Summary of Product Characteristics (EU)
TGA Therapeutic Goods Administration
TKI Tyrosine kinase inhibitor
ULN Upper limit of normal
US(A) United States (of America)
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l. Introduction to product submission

Submission details

Type of submission:
Decision:

Date of decision:

Date of entry onto ARTG:

ARTG number:

(;Black Triangle Scheme

Active ingredient:

Product name:

Sponsor’s name and address:

Dose form:
Strengths:
Containers:
Pack sizes:

Approved therapeutic use:

Route of administration:

Dosage:

New chemical entity

Approved

4 March 2019

6 March 2019

299962, 299963, 299964, 299965, 299966, 299967, 299968

Yes

This product will remain in the scheme for 5 years, starting on
the date the product is first supplied in Australia

Brigatinib

Alunbrig

Takeda Pharmaceuticals Australia Pty Ltd
Level 5, Chifley Tower, 2 Chifley square Sydney NSW

Film coated tablets
30,90 and 180 mg
Bottle, blister pack
7,21 or 28 tablets in blister pack; 7 or 30 tablets in bottle

Alunbrig is indicated for the treatment of adult patients with
anaplastic lymphoma kinase (ALK)-positive advanced non-small
cell lung cancer (NSCLC) previously treated with crizotinib.

The approval of this medicine is based on objective response rate
and duration of response in a non-comparative study.

Oral

ALK-positive NSCLC status should be known prior to initiation of
Alunbrig therapy. A validated ALK assay is necessary for the
selection of ALK-positive NSCLC patients.

Treatment with Alunbrig should be initiated and supervised by a
physician experienced in the use of anticancer medicinal
products.

The recommended starting dose of Alunbrig is 90 mg once daily
for the first 7 days, then 180 mg once daily. Treatment should
continue as long as clinical benefit is observed.

For further information see the Product Information.
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Product background

This AusPAR describes the application by Takeda Pharmaceuticals Australia Pty Ltd (the
sponsor) to register Alunbrig (brigatinib) film coated tablets for the following proposed
indication:

Alunbrig is indicated for the treatment of adult patients with anaplastic ymphoma
kinase (ALK)-positive advanced non-small cell lung cancer (NSCLC) previously
treated with crizotinib.

Most lung cancer is diagnosed at advanced stages with the majority of patients being
diagnosed with regional or distant disease. Historically, lung cancers were treated
according to histology (that is, small cell or non-small cell histologies, and histological
subtypes such as adenocarcinoma or squamous). More recently, treatments have been
developed to target underlying molecular alterations as it has become clear that
histologically identical tumours will respond differently when influenced by different
oncogenes.

Anaplastic lymphoma kinase (ALK) is a protein tyrosine kinase primarily involved in
developmental processes, and is normally expressed at low levels in adults.! Several
genetic rearrangements of the ALK gene have been identified in non-small cell lung cancer
(NSCLC). In some rearrangements, such as the fusion with echinoderm microtubule-
associated protein-like 4 (EML4) gene, the resulting hybrid protein is ligand independent
and the ALK kinase domain is activated. This results in activation of multiple signalling
pathways which may drive cell proliferation, survival and metastasis.2 Activating gene
rearrangements in ALK have been identified as driver mutations in approximately 2% to
7% of patients with NSCLC.34 Inhibition of the ALK tyrosine kinase domain is effective in
disrupting the signalling pathways in ALK positive (ALK+) NSCLC tumours.

At the time the submission discussed in this AusPAR was under consideration, three ALK
inhibitors were registered in Australia: crizotinib (Xalkori) was the first, followed by
ceritinib (Zykadia) and alectinib (Alecensa). Treatment with an ALK inhibitor is
recommended in clinical practice guidelines as first line therapy for patients with ALK+
advanced NSCLC. Despite offering substantial benefits for patients with ALK+ NSCLC, use
of these targeted therapies can be limited by treatment resistance and safety issues.
Inadequate central nervous system (CNS) penetration can also be a factor limiting the
efficacy in patients with brain metastases. Treatment is generally continued until there is
evidence of disease progression or unacceptable toxicity. Patients who develop treatment
resistance may benefit from switching to an alternative ALK inhibitor.

Brigatinib is an orally bioavailable, small molecule, selective ALK inhibitor, that is capable
of overcoming mechanisms associated with resistance to other ALK inhibitors. Brigatinib
has been reported to have action against multiple ALK variants including those most
commonly associated with clinical resistance to crizotinib (L1196M and G1296A
mutations);5 and the only mutation known (to date) to be associated with clinical
resistance to all three approved ALK inhibitors (G1202R mutation).6

1 Camidge, D.R. and Doebele, R.C. (2012). Treating ALK-positive lung cancer--early successes and future
challenges. Nat Rev Clin Oncol. 2012; 9: 268-277.

2 Hallberg, B. and Palmer, R.H. (2016). The role of the ALK receptor in cancer biology. Ann Oncol. 2016; 27
Suppl 3:iii4-iii15.

3 Kwak, E.L. et al. (2010). Anaplastic lymphoma kinase inhibition in non-small-cell lung cancer. N Engl ] Med.
2010; 363: 1693-1703.

4+Wong, D.W. etal. (2009). The EML4-ALK fusion gene is involved in various histologic types of lung cancers
from nonsmokers with wild-type EGFR and KRAS. Cancer. 2009;115(8):1723-33.

5 Katayama, R., Lovly, C.M., and Shaw, A.T. (2015). Therapeutic targeting of anaplastic lymphoma kinase in lung
cancer: a paradigm for precision cancer medicine. Clin Cancer Res. 2015; 21: 2227-2235.

6 Fontana, D. et al (2015). Activity of second-generation ALK inhibitors against crizotinib-resistant mutants in
an NPM-ALK model compared to EML4-ALK. Cancer Med. 2015; 4: 953-965.
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Regulatory status
Alunbrig (brigatinib) is a new chemical entity for Australian regulatory purposes.

Brigatinib was granted orphan drug designation on 28 July 2017 for the treatment of
patients with ALK positive (ALK+) non-small cell lung cancer (NSCLC).

At the time the TGA considered this application, a similar application had been approved
the United States of America (USA), European Union (EU) and Canada (indications as
below).

USA: Brigatinib was granted US Food and Drug Administration (FDA) accelerated approval
on 28 April 2017 for the following indication:

Alunbrig is indicated for the treatment of patients with anaplastic lymphoma kinase
(ALK)-positive metastatic non-small cell lung cancer (NSCLC) who have progressed
on or are intolerant to crizotinib. This indication is approved under accelerated
approval based on tumour response rate and duration of response. Continued
approval for this indication may be contingent upon verification and description of
clinical benefit in a confirmatory trial.

EU: Marketing authorisation was granted by the European Medicine Agency (EMA) on
22 November 2018 for the following indication:

Alunbrig is indicated as monotherapy for the treatment of adult patients with
anaplastic lymphoma kinase (ALK) positive advanced non-small cell lung cancer
(NSCLC) previously treated with crizotinib.

Canada: Brigatinib was approved with a Notice of Compliance with Conditions (NOC/c) on
27 July 2018 for the following indication:

Alunbrig (brigatinib) is indicated as a monotherapy for the treatment of adult
patients with anaplastic ymphoma kinase (ALK)-positive metastatic non-small cell
lung cancer (NSCLC) who have progressed on or who were intolerant to an ALK
inhibitor (crizotinib).

Product Information

The Product Information (PI) approved with the submission which is described in this
AusPAR can be found as Attachment 1. For the most recent P], please refer to the TGA
website at <https://www.tga.gov.au/product-information-pi>.

ll. Registration timeline

Table 1 captures the key steps and dates for this application and which are detailed and
discussed in this AusPAR.

Table 1: Timeline for Submission PM-2018-00586-1-4

Description Date

Designation (Orphan) 28 July 2017

Submission dossier accepted and first 4 April 2018
round evaluation commenced

First round evaluation completed 3 September 2018
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Description Date

Sponsor provides responses on questions
raised in first round evaluation

30 October 2018

Second round evaluation completed

21 December 2018

Delegate’s Overall benefit-risk assessment

21 December 2018

dossier acceptance to registration decision*

Sponsor’s pre-Advisory Committee Not applicable
response

Advisory Committee meeting Not applicable
Registration decision (Outcome) 4 March 2019
Completion of administrative activitiesand | 6 March 2019
registration on the ARTG

Number of working days from submission 190

*Statutory timeframe for standard applications is 255 working days

l1l. Submission overview and risk/benefit assessment

The submission was summarised in the following Delegate’s overview and

recommendations.

Quality

Brigatinib is a small molecule potent tyrosine kinase inhibitor (TKI) and second

generation ALK inhibitor, structure shown in Figure 1. Brigatinib targets tyrosine kinases
ALK, c-ros oncogene 1 (ROS1), and insulin-like growth factor 1 receptor (IGF-1R). Among

these, brigatinib is most active against ALK.

Figure 1: Structure of brigatinib

. Cl
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Therapeutic Goods Administration

The chemistry evaluator has assessed the application and supporting data relating to the
composition, development, manufacture, quality control and stability of brigatinib. The
issues raised have been resolved.

The PI and labels are acceptable from a quality perspective.

Nonclinical
The following points were summarised from the nonclinical evaluation:

e The submitted nonclinical dossier was in accordance with the International
Conference on Harmonisation (ICH) guideline for the nonclinical assessment of
anticancer pharmaceuticals (ICH S9).7

e The primary pharmacology studies demonstrated the ALK inhibitory activity of
brigatinib against ALK+ tumours at clinically achievable concentrations.

e The pharmacokinetic (PK) profile in animals was qualitatively similar to that of
humans.

e The main targets for toxicity in the animal studies at exposures achieved clinically
include the kidneys, heart, liver, gastrointestinal tract, haematopoietic and lymphoid
organs, pancreas and testes. Safety pharmacology and toxicity studies indicate
brigatinib may exert cardiovascular effects in patients, including bradycardia and
hypertension. Brigatinib is not predicted to prolong the QT interval in patients.8

e The nonclinical studies predict embryofetal toxicity if administered to pregnant
patients at the proposed clinical dose. The sponsor has proposed Australian Pregnancy
Category D;° which is considered appropriate.

e The evaluator had no objection to the registration of brigatinib for the proposed
indication provided key safety concerns are adequately addressed in the risk
management plan (RMP). The evaluator also recommended changes to the PI.

Clinical

The clinical dossier contained the following:

e Bioequivalence studies comparing 30 mg, 90 mg and 180 mg tablets.

e Validation reports for methods of identifying brigatinib in human plasma and urine.
e Areport of protein binding of brigatinib in human plasma.

e Healthy subject pharmacokinetics and tolerability reports.

e Evaluation of pharmacokinetics and safety of brigatinib in patients with chronic
hepatic impairment and chronic renal impairment.

e Intrinsic and extrinsic factor pharmacokinetic (PK) study reports.

e Pharmacokinetics associated with co-administration with other drugs or with food.

7 European Medicines Agency (EMA), Committee for Medicinal Products for Human Use (CHMP), Note For
Guidance On Nonclinical Evaluation For Anticancer Pharmaceuticals, EMEA/CHMP/ICH/646107 /2008,
December 2008.

8 The QT interval is the time taken from the start of the QRS wave complex to the end of the corresponding T
wave on an electrocardiograph and approximates from the start of cardiac ventricular contraction to the end
of cardiac ventricular relaxation. The QTc is the QT interval corrected for heart rate.

9 Australian Pregnancy Category D: Drugs which have caused, are suspected to have caused or may be
expected to cause, an increased incidence of human foetal malformations or irreversible damage. These drugs
may also have adverse pharmacological effects. Accompanying texts should be consulted for further details.
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e Population PK study report.

¢ C(linical study reports (and associated documents) for Studies AP26113-11-101 and
AP26113-13-201 (also known as the ALTA trial).

e Protocols for Studies AP26113-16-901 and AP2611313-301.

e Integrated summaries of efficacy and safety, a pulmonary adverse event review, and a
modelled predication of systemic exposure to brigatinib in cytochrome p450 (CYP)
enzyme 3A4 mediated drug interactions.

There are two studies addressing the efficacy of brigatinib in patients with ALK
rearrangements who are resistant to crizotinib.

The pivotal study for the submission is a Phase II study of brigatinib in patients with ALK+
NSCLC who have been previously treated with crizotinib (Study AP26113-13-201). The
study randomised patients to two different dosing regimens of brigatinib (90 mg once
daily (QD) versus 180 mg QD with a 7 day lead-in at 90mg QD (90 — 180 mg QD). The
primary outcome was objective response rate (ORR). Secondary efficacy outcomes
included disease control rate, time to/duration of response, progression-free survival
(PFS), overall survival and time on treatment. Other secondary outcomes included safety
and tolerability of brigatinib, the measurement of steady-state plasma levels of brigatinib
and health related quality of life. Exploratory outcomes were correlation of brigatinib
exposure with both efficacy and safety and correlation of biomarkers with efficacy and
safety. A pre-specified subgroup analysis assessed CNS response and PFS in patients with
active brain metastases.

As supporting evidence, the dossier also contains a Phase [/II open label study

(Study AP26113-11-101) that reported on 137 patients enrolled in either a dose
escalation cohort (n = 66) or one of 5 expansion cohorts (n = 71). Patients in the dose
escalation cohort could have any malignancy, however, only 9 patients across the entire
study had diagnoses other than NSCLC. A total of 79 patients were enrolled with ALK+
NSCLC, of which 71 had prior exposure to crizotinib.

Pharmacology
Pharmacokinetics

The clinical PK of brigatinib were assessed in healthy subjects and cancer patients, with
much of the pharmacokinetics derived from Study AP26113-11-101 which included
patients with advanced malignancies, including ALK+ NSCLC.

Bioequivalence of the 30 mg, 90 mg and 180 mg tablets was confirmed in two
bioequivalence studies in healthy subjects. Brigatinib exhibits linear PK in the dose range
of 60 mg to 240 mg.

Administration with food had minimal impact on the pharmacokinetics of brigatinib. In

the pivotal food-effect study, peak plasma levels were reduced by 13% with no effect on
area under the plasma concentration-time curve (AUC) in healthy subjects administered
brigatinib after a high-fat meal compared to overnight fasting. The food studies support
the guidance that brigatinib may be taken with or without food.

CYP2(C8 and CYP3A4 appear to be the major cytochrome P450 (CYP) isozymes responsible
for brigatinib metabolism, with minor contribution from CYP3AS5. Due to large effects on
brigatinib exposure, co-administration with either strong CYP3A inducers or inhibitors
should be avoided. No dose adjustment is required during co-administration with strong
CYP2C8 inhibitors.

Brigatinib is primarily eliminated (either unchanged or as metabolite AP26123) in faeces
(hepatic elimination), with a smaller proportion excreted in urine.
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The PK of brigatinib in hepatic impairment was assessed in Study AP26113-15-107, a
single dose study, consistent with the TGA adopted EMA guidelines.10 Based on the
findings of this study, no change in dosing is proposed for patients with Child-Pugh A or
Child-Pugh B hepatic impairment, but a starting dose of 60 mg daily for the first 7 days
(instead of 90 mg daily), increasing to 120 mg daily (instead of 180 mg daily) is proposed
for patients with Child-Pugh C hepatic impairment.1! This dose adjustment is based on the
37% area under the plasma concentration-time curve from time zero extrapolated to
infinity (AUCo-») increase in unbound brigatinib in 6 patients with Child-Pugh C hepatic
impairment exposed to a single 90 mg dose of brigatinib, compared to 9 healthy matched
subjects. A warning has been added to the PI that the safety of brigatinib in patients with
hepatic impairment has not been studied (patients with hepatic impairment were
excluded from Study AP26113-11-101 and Study AP26113-13-201).

No dose reductions are proposed for patients with mild to moderate renal impairment.
The population pharmacokinetics (pop PK)analyses suggest that brigatinib clearance is
not substantially different in patients with mild and moderate renal impairment. Dose
reduction is proposed for patients with severe renal impairment based on extrapolation
from the PK-based study, as no patients with severe renal impairment were included in
the clinical studies. A warning has been added to the PI that the safety of brigatinib in
patients with severe renal impairment has not been studied.

Population pharmacokinetics data

Pop PK analyses included data from 443 subjects in five brigatinib studies:

Study AP26113-11-101 (in patients with advanced malignancies including ALK+ NSCLC),
Study AP26113-13-102 (in healthy subjects), Study AP26113-13-103 (food effect study in
healthy subjects), Study AP26113-15-105 (drug-drug interaction study in healthy
subjects) and Study AP26113-13-201 (pivotal Phase II study in ALK+ NSCLC patients
post-crizotinib therapy). The TGA pop PK Working Group reviewed the findings of the

US Food and Drug Administration (FDA) analysis of the pop PK model and advised that the
modelling was robust and that further independent replication was not necessary. The
TGA Working Group agreed with the FDA assessment.

None of the covariates (body weight, gender, race, age, alanine transferase, albumin,
creatinine clearance) had a clinically meaningful influence on brigatinib PK.

The pop PK Working Group supports the proposed posology, but recommends inclusion of
a warning in the PI about co-administration of drugs with narrow therapeutic indices
which are substrates for either P-glycoprotein or breast cancer resistance protein (BCRP).

Pharmacodynamics

The pharmacodynamics (PD) of brigatinib are based largely on in vitro studies. In
Study AP26113-13-201, there was a trend to increasing ORR with increasing exposure
over the first 3 quartiles but this did not continue in the fourth quartile. Based on small
numbers, intracranial response appeared to improve with increasing exposure to
brigatinib. Adverse events (AEs) and safety related outcomes were not significantly
related to increasing brigatinib exposure.

10 EMA, Committee for Medicinal Products for Human Use (CHMP), Guideline on the evaluation of the
pharmacokinetics of medicinal products in patients with impaired hepatic function, CPMP/EWP/2339/02,
February 2005.

11 The Child-Pugh score is a system for assessing the prognosis for chronic liver disease and is based on 5
clinical measures. Class A: 5 to 6 points, least severe liver disease, one to five year survival rate of 95%. Class B:
7 to 9 points, moderately severe liver disease, one to five year survival of 75%. Class C: 10 to 15 points, most
severe liver disease, 1 to 5 year survival rate 50%.
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Dose finding

Study AP26113-11-101 determined 180 mg daily as being the recommended Phase II
dose, but cases of early onset pulmonary events were identified during clinical
development so Study AP26113-13-201 randomised patients into a 90 mg daily arm and a
180 mg daily arm (after a 7 day 90 mg daily lead in).

Efficacy
Study AP26113-11-201 (ALTA trial)

Study AP26113-11-201 (the ALTA trial), the pivotal study for this submission, was a
Phase 1], non-comparative, two-arm, randomised, open label, multicentre study of
brigatinib in patients with ALK+ NSCLC who previously progressed on crizotinib. Patients
were randomised in a 1:1 ratio to receive one of two dose regimens of brigatinib, either 90
mg daily (Arm A) or 90 mg daily for 7 days followed by 180 mg daily (Arm B). The study
was not designed to compare the two arms statistically.

The inclusion and exclusion criteria were appropriate and consistent with the proposed
target population. Patients had histologically/cytologically confirmed locally advanced or
metastatic ALK+ NSCLC with progressive disease while on crizotinib. ALK rearrangement
was determined by Vysis ALK Break-Apart fluorescence in situ hybridisation (FISH) Probe
Kit or by a different test with adequate archival tissue available for the Vysis FISH test.

222 patients were enrolled in the study between June 2014 and September 2015, with
112 patients randomised to Arm A and 110 patients to Arm B. Randomisation was
stratified by brain metastases (present versus absent) and response to prior crizotinib
(complete response or partial response versus other or unknown). The data cut-off date
for the clinical study report was 31 May 2016, with an additional data update report
provided through to 21 February 2017.

217 patients (97.7%) had Stage IV disease at Baseline. Only 5 patients (2.3%), 3 in Arm A
and 2 in Arm B, had Stage III disease at Baseline. 154 patients (69.4%) had brain
metastases at Baseline.

The primary endpoint was confirmed ORR as per investigator-assessed Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1.12 ORR was defined as the
proportion of patients who have confirmed complete response (CR) or partial response
(PR; confirmed = 4 weeks after initial response) in the intent to treat (ITT) population.
Independent review committee (IRC)-assessed confirmed objective response rate per
RECIST v1.1 was a secondary endpoint. Other secondary endpoints included CNS response
(ORR and PFS), time to response, duration of response (DOR), time on treatment, disease
control rate (DCR), PFS, overall survival (0S) and patient reported symptoms (European
Organization for the Research and Treatment of Cancer Quality of Life Questionnaire
version 3 (EORTC QLQ-C30 v3.0)).

The primary outcome, confirmed ORR assessed by investigators per RECIST v1.1, was
55.5% in Arm B and 45.5% in Arm A (Table 2). Independent review committee-assessed
objective response rates were 54.5% in Arm B and 50.9% in Arm A. The estimated median
duration of response in Arm B was 13.8 months (Table 3). Duration of response was
similar when measured in patients with IRC assessed confirmed response.

12 Eisenhauer, E.A. et al. et al (2009). New response evaluation criteria in solid tumours: Revised RECIST
guideline (version 1.1) Eur J Cancer, 2009, 45: 228-247
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Table 2: Investigator-assessed (primary outcome) and independent review
committee-assessed confirmed objective response rates (intent to treat
population), data cut off 21 February 2017

Investigator-assessed Independent review
committee-assessed
ArmA Arm B ArmA Arm B
90mg daily | 90-180mg | 90 mgdaily | 90-180 mg
(N=112) daily (N=112) daily
(N=110) (N=110)
Confirmed ORR, n (%) 51 (45.5) 61 (55.5) 57 (50.9) 60 (54.5)
97.5% CI 95% CI2 (34.8-56.5) | (44.3-66.2) (41.3-60.5) (44.8-64.1)
Complete Response, n 2(1.8) 5(4.5) 6 (5.4) 6 (5.5)
(%)
Partial Response, n (%) 49 (43.8) 56 (50.9) 51 (45.5) 54 (49.1)

a: A 97.5% confidence interval is used for investigator assessed ORR and a 95% confidence is used for
Independent review committee assessed ORR. CI = confidence interval.

Table 3: Kaplan Meier estimates of duration of response in patients with an
investigator-assessed confirmed response (data cut off 21 February 2017)

Arm A (90 mg)

N=51

Arm B (90/180 mg)
N=61

Total
N=112

Median months (95%
CI)

12.0 (9.2,17.7)

13.8(10.2, 17.5)

13.7 (9.9, 14.8)

6 month (95% CI)

71.4% (56.6, 82.0)

84.4% (72.2,91.6)

78.4% (69.3, 85.1)

12 month (95% CI)

52.1% (37.1, 65.1)

58.5% (44.3, 70.2)

55.5% (45.4, 64.5)

Investigator-assessed median progression free survival was 15.6 months (95% CI 11.1 to
19.4) in Arm B (90 mg to 180 mg daily) and 9.2 months (95% CI 7.4 to 11.1) in Arm A
(90 mg daily), with the hazard ratio between the arms being 0.64 (95% CI 0.45 to 0.91).
The apparent dose-response for median PFS provides support for the proposed dosage
regimen (Figure 2). Findings for OS were not sufficiently mature to interpret, particularly

in the setting of a non-comparative study.
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Figure 2: Kaplan-Meier plot of investigator-assessed progression free survival by
treatment arm in the intention to treat population (data cut-off 21 February 2017)
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Updated data from Study AP26113-11-201 through to 29 September 2017 were provided
and are consistent with the data described above. For the 90 mg to 180 mg daily arm,
confirmed the ORR was 56.4% (97.5% CI 45.2 to 67.0), median duration of response was
13.8 months and median PFS was 15.6 months (95% CI 11.1 to 21.0).

Intracranial ORR for patients with measurable brain metastases at Baseline was 66.7% in
Arm B and 50.0% in Arm A (Table 3). In patients with any brain metastases at Baseline,
53.4% in Arm A and 65.6% in Arm B had a response of 12 months or greater. Median CNS
PFS was 12.8 months (95% CI 9.0 to 18.3) in Arm A and 18.4 months (95% CI 12.6, NA) in
Arm B.

Table 4: Independent review committee assessed intracranial objective response
rates by treatment arm (data cut-off 21 February 2017)

Intracranial Measurable brain metastases at Only non-measurable brain
efficacy Baseline metastases at Baseline
parameter
Arm A Arm B Total Arm A Arm B Total
90 mg daily 90 - 180 