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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

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

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.

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.

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.

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

About the Extract from the Clinical Evaluation Report

This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

For the most recent Product Information (PI), please refer to the TGA website
<https://www.tga.gov.au/product-information-pi>.

Copyright

© Commonwealth of Australia 2018

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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List of common abbreviations

Abbreviation Meaning
AE Adverse event
ALK Anaplastic lymphoma kinase
ALP Alkaline phosphatase
BID Twice daily
C-DOR CNS duration of response
C-ORR CNS objective response rate
C-PR CNS progression rate
CR Complete response
CT Computed tomography
CTCAE Common Terminology Criteria for Adverse Events
DOR Duration of response
DOT Duration of treatment
ECOG PS Eastern cooperative oncology group performance status
eGFR Estimated glomerular filtration rate
EGFR Epidermal growth factor receptor
EORTC European Organization for the Research and Treatment of Cancer
FDA U.S. Food and Drug Administration
FISH Fluorescence in situ hybridization
FSH Follicle-stimulating hormone
GGT Gamma-glutamyl transferase
GI Gastrointestinal
HR Hazard ratio
HRQoL Health-related quality of life
ICH International Conference on Harmonisation
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Abbreviation Meaning
[HC Immunohistochemistry
ILD Interstitial lung disease
IRB Institutional review board
IRC Independent review committee
ITT Intent-to-treat
KRAS Kirsten rat sarcoma viral oncogene homolog
MET Mesenchymal-epithelial transition factor
MRI Magnetic resonance imaging
NSCLC Non-small cell lung cancer
ORR Objective response rate
oS Overall survival
P-gp P-glycoprotein
PD Progressive disease
PFS Progression-free survival
PK Pharmacokinetic
PS Performance status
QLQ-C30 Quality of Life Questionnaire—Core
QLQ-LC13 Quality of Life Questionnaire lung cancer module
QTcF QT interval corrected using Fridericia’s formula
RANO Revised Assessment in Neuro Oncology
RCR Roche clinical repository
RECIST Response Evaluation Criteria in Solid Tumors
ROS1 C-ros oncogene 1
SAE Serious adverse event
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Common abbreviations used in Population PK report

Abbreviation Meaning
AE Adverse events
AJCC American Joint Committee on Cancer
ALT Alanine amino transferase
ALP Alkaline phosphatase
AST Aspartate amino transferase
AUC Area under the plasma concentration-time curve between 2
consecutive doses
AUC12hr AUC for a 12-hour interval
AUCss steady-state AUC
BID Twice daily
BLQ Below the limit of quantification
BMI Body mass index
BOR Best overall response
BPV Between patient variability
BW Body weight

C average_6Wk

Individual Cayerage computed for the first 6 weeks

CL/F Apparent clearance

Cs,max Maximum concentration at steady-state

Crmax Maximum concentration

CNS Central nervous system

CPK Creatine phosphokinase

Css,trough Trough/minimum concentration at steady-state
Ctrough Trough/minimum concentration

CrCL Creatinine clearance

CR Complete response
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Abbreviation Meaning
CRF Case Report Form
CTCAE Common terminology criteria for adverse events
Ccv Coefficient of variation
CWRES Conditional weighted residual
D1 Duration of zero-order absorption
D1formation Duration of zero-order formation
DOR Duration of response
DV Dependent variable (Observed concentration)
ECOG Eastern Cooperative Oncology Group Score
FO First order
FOCE First order conditional estimation
g Gram
GAM Generalized additive models
GGT y-glutamyl-transferase
GI Gastrointestinal tract
HPC High performance computing
HR Hazard ratio
HT Height
IPRED Individual predicted value
IRF Independent review facility
IWRES Individual weighted residual
KA Absorption constant
Kformation Formation rate constant
kg kilogram
L Liter
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Abbreviation Meaning
LOESS Locally weighted scatterplot smoothing
LOQ Limit of quantification
LRT Log likelihood ratio test
V) Micro
M Molar
m2 Square meter
M4 R05468924
mg Milligram
min Minutes
mL Milliliter
mol Mole
M/P Metabolite/Parent
n Nano
NCI National Cancer Institute
NSCLC Non-small cell lung cancer
No Number
NONMEM Nonlinear Mixed-Effect Model
OFV Objective function value (NONMEM)
oS Overall survival
PD Pharmacodynamic
PD Progressive disease
PFS Progression free survival
PK Pharmacokinetic
PR Partial response
PRED Population Predicted value
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Abbreviation Meaning
Q Inter-compartmental clearance
Racc Accumulation ratio
RECIST Response evaluation criteria in solid tumors
RP2D Recommended Phase 2 dose
RSE Relative standard error
RUNID Run ID
SAE Serious adverse events
SD Standard deviation
SD Stable disease
SDTM Study data tabulation model
SEX Gender
Ss Steady-state
T1/2 Half-life
TAD Time after last drug intake
U Units
UA Unable to assess
V/F Apparent volume of distribution
VPC Visual posterior predictive check
Vss Volume of distribution at steady state
WRES Weighted residuals
WT Weight
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1. Submission details

1.1. Identifying information

Submission number PM 2017-03324-1-4
Sponsor Roche Australia Pty Ltd
Trade name Alecensa

Active substance Alectinib

1.2. Submission type
This was a Category C application to register an extension of indication.

Priority Review designation granted 21 August 2017.

1.3. Drug class and therapeutic indication

Alectinib is a tyrosine kinase inhibitor that targets anaplastic lymphoma kinase (ALK) and
Rearranged during Transfection (RET) tyrosine kinase. In preclinical nonclinical studies,
alectinib inhibits ALK tyrosine kinase activity, leading to blockage of downstream signalling
pathways including STAT3 and PI3K/AKT, and inhibits proliferation of cancer cells harbouring
ALK fusion proteins.

The currently approved indication is

Alecensa is indicated for the treatment of patients with anaplastic lymphoma kinase
(ALK)-positive, locally advanced or metastatic non-small cell lung cancer (NSCLC) who
have progressed on or are intolerant to crizotinib.

Note to Indication: This indication is approved based on tumour response rates and
duration of response. An improvement in survival or disease-related symptoms has not
been established.

This application includes the CSR for Study BO28984 (ALEX), the confirmatory Phase III clinical
trial for the initial registration on early data, and its submission meets one of the conditions of
the initial registration. Thus in addition to broadening the indication, it is proposed that the
Note to Indication be removed:

Alecensa is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-
positive, locally advanced or metastatic non-small cell lung cancer (NSCLC).

1.4. Dosage forms and strengths

Alecensa is available as a hard capsule which contains 161.3 mg alectinib HCl equivalent to 150
mg alectinib.

1.5. Dosage and administration
From the draft PI:
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The recommended dose of Alecensa is 600 mg (four 150 mg capsules) given orally, twice
daily with food (total daily dose of 1200 mg).

Alecensa hard capsules should be swallowed whole and must not be opened or dissolved.

2. Background

2.1. Information on the condition being treated

Anaplastic lymphoma kinase, a receptor tyrosine kinase, was first identified as a fusion protein
resulting from chromosomal translocation in the majority of anaplastic large cell lymphoma
(ALCL). When fused to other proteins, ALK becomes constitutively active, leading to increased
catalytic kinase function, signal transduction activity, and oncogenic function. ALK gene
rearrangement is found in about 5% of patients with NSCLC (Shaw et al, 2013) and is thought to
be mutually exclusive with EGFR and KRAS mutations (Gainor et al 2013). It has been associated
with a younger age, non-smoking status, and adenocarcinoma histology and a more advanced
state at presentation (Shaw et al 2009). In particular, there is a high lifetime risk of brain
metastases and in a study of twenty-one newly diagnosed patients, 23.8% were reported to
have brain metastases at presentation with a cumulative incidence of post-baseline brain
metastases of 45.5% at 2 years, and 58.4% after 3 years of survival with the use of targeted
therapies (Rangachari et al, 2015). Thus ALK gene rearrangements define a unique molecular
subset of NSCLC (Shaw et al, 2013), and effective means of preventing or treating central
relapse is an area of unmet need.

The prevalence of ALK-positive lung cancer in Australia was estimated by the TGA to be
approximately 1200 in 2015.

2.2. Current treatment options and clinical rationale
2.2.1. First generation ALK inhibitor - Crizotinib

ALK gene rearrangements were identified as an oncogenic driver in this subset of NSCLC and
this potential target has been confirmed by the improvement in response rates and progression
free survival with crizotinib. This non-specific small molecule ALK, cMET and ROS-1 inhibitor is
the only targeted agent currently approved for first-line treatment of locally advanced or
metastatic ALK-positive NSCLC. Phase IlI trials in patients who had received one prior line of
chemotherapy demonstrated a response rate of 65% (95% CI: 58, 72) for crizotinib compared
with 20% (95% CI: 14, 26) with chemotherapy (P<0.001). The median PFS was 7.7 months
compared with 3.0 months in patients who received single-agent chemotherapy (Hazard ratio
0.49; 95% confidence interval (CI): 0.37, 0.64; p<0.001). Improvement in OS was not
demonstrated and crossover to crizotinib on progression in the chemotherapy arm is likely to
account for this. This study also includes one of the first reports of chemotherapy response rates
in ALK-positive NSCLC (compared with NSCLC not otherwise specified). This trial followed
single-arm trials of crizotinib in patients with ALK-positive NSCLC where response rates of 50
to 61% and duration of response of 6 to 10 months were reported (Ou 2011). In a Phase III
open label trial in the first line setting, crizotinib resulted in a significantly increased median
PFS compared with pemetrexed and platinum doublet chemotherapy of 10.9 months versus 7.0
months, HR 0.45; 95% CI:0.35, 0.6, p<0.001). Quality of life and symptom control were also
reported to be improved with crizotinib (Solomon, 2014). This confirmed the standard of care
to be better with crizotinib in patients newly diagnosed with locally advanced or metastatic
ALK-positive NSCLC.

Crizotinib is currently the only TGA approved targeted therapy for ALK-positive NSCLC for use
in previously untreated patients:
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Crizotinib (Xalkori) is registered by the TGA for the treatment of patients with ALK-positive
advanced non-small cell lung cancer.

2.2.1.1.  Acquired resistance and brain metastases

Acquired drug resistance to crizotinib remains a problem, and may result from the development
of resistant ALK mutations, ALK amplification, and/or activation of alternate aberrant signalling
pathways (Katayama et al 2012, Doebele et al 2012). Crizotinib does not cross the blood-brain
barrier efficiently, resulting in low levels in the cerebrospinal fluid and limited CNS activity
(Costaetal, 2011; Rangachari et al, 2015) but the results presented in this application do
indicate an overall CNS response rate in the crizotinib arm. Brain metastases are common in
NSCLC and often the first site of progression while patients are on crizotinib (Yang et al 2012,
Camidge and Doebele 2012, Camidge et al 2012). Therefore, effective management of brain
metastases remains an issue in this disease.

Furthermore, not all patients respond to, or tolerate crizotinib treatment. Crizotinib has the
following significant toxicities: hepatotoxicity (including fatal cases), pneumonitis (including
fatal cases), QT prolongation, bradycardia (usually asymptomatic), and vision disorders. A more
recent signal of renal toxicity has been detected.

2.2.1.2.  Second-generation ALK inhibitors

Second-generation ALK inhibitors registered by the TGA include ceritinib and alectinib, which
are discussed below. Both were given approval on single arm Phase Il studies on the basis of
response rates in those previously treated with crizotinib (either with disease progression or
intolerance) and the notes to the indication identify the preliminary nature of the data
supporting the findings in these submissions in this uncommon cancer.

Alectinib
Alectinib is currently approved in Australia for the following indication:

Alecensa is indicated for the treatment of patients with anaplastic ymphoma kinase
(ALK)-positive, locally advanced or metastatic non-small cell lung cancer (NSCLC) who
have progressed on or are intolerant to crizotinib.

Note to Indication: This indication is approved based on tumour response rates and
duration of response. An improvement in survival or disease-related symptoms has not
been established.

Alectinib is reported to be a selective and potent oral next generation lipophilic ALK inhibitor
that is not a P-glycoprotein (P-gp) substrate. Thus, it is able to penetrate the blood-brain barrier
and has the potential to reach higher concentrations in the brain as compared to substrates of P-
gp such as crizotinib.

In patients with crizotinib-refractory ALK-positive NSCLC treated with alectinib in a Phase II
study, the CNS objective response rate in 35 patients with baseline measurable CNS lesions was
57% (95% CI, 39% to 74%) (Ou et al,, 2016). In a pooled analysis from two Phase II studies,
alectinib demonstrated significant disease activity in patients previously treated with crizotinib
with brain metastases (some patients had also received prior CNS radiation) (Gadgeel et al,
2016).

Use in patients with Study AF-001]P, assessing alectinib in patients with ALK-positive NSCLC
who are crizotinib-naive and have disease progression after at least one line of chemotherapy,
reported that the median treatment duration in the study had not been achieved as 86% of
patients were still active on the study, but the projected median duration of therapy is
estimated to be at least 14 months at the final point of data collection (Inoue et al. 2013).

The clinical development program for alectinib in first-line NSCLC comprises three Phase III
studies: J028928 (J-ALEX), ALEX and YO029449 (ALESIA). ]-ALEX was a study conducted only in
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Japan and led by the co-development partner (Chugai) with a dose of 300 mg twice daily (BID)
(Hida et al. 2017). The ALESIA study was initiated in June 2016 and is currently ongoing to
evaluate the efficacy and safety of alectinib 600 mg BID versus crizotinib 250 mg BID and to
evaluate the PK of alectinib in Asian patients with treatment-naive ALK-positive advanced
NSCLC.

In a first-line head-to-head study of 207 Japanese patients with ALK-positive NSCLC, randomly
assigned to crizotinib or alectinib, at a planned interim analysis, results demonstrated improved
PFS with alectinib (median PFS was not reached in the alectinib arm and was 10.2 months in the
crizotinib arm (hazard ratio [HR] 0.34, 99.7% CI 0.17-0.70)) (Hida et al, 2017). The current
submission includes the CSR for the larger Phase III global study of 303 patients randomly
assigned to first-line alectinib versus crizotinib (ALEX), with the published results reported to
indicate superior efficacy (including CNS activity) and safety for alectinib in comparison with
crizotinib (Peters et al, 2017).

This application meets the condition of registration of previous submission of the confirmatory
Phase III study in those not previously treated for metastatic ALK-positive NSCLC, randomised
either to receive alectinib or crizotinib. On the basis of very promising PFS data, the TGA has
given alectinib priority review designation.

Note is made that both the EMA and FDA have received the data from the J-ALEX study for
evaluation as part of the review for the first line indication application.

Ceritinib

Ceritinib is an oral medicine and is stated to be a potent inhibitor of ALK kinase, with activity

against ALK-positive NSCLC that has developed resistance to crizotinib. It was approved by the
TGA on 24 March 2016 for the following indication:

ZYKADIA is indicated as monotherapy for the treatment of adult patients with anaplastic
lymphoma kinase (ALK) positive locally advanced or metastatic non-small cell lung cancer
(NSCLC) whose disease has progressed on or who are intolerant of crizotinib.

Note to Indication: This indication is approved based on tumour response rates and
duration of response. An improvement in survival or disease -related symptoms has not
been established.

A recent Phase Il study compared ceritinib as first line treatment with platinum-doublet
chemotherapy in those with metastatic or unresectable ALK-positive NSCLC and was published
recently (Soria et al, 2017), and led to the approval for use in the first line setting in the EMA
and FDA in 2017. This places ceritinib as a potential alternative to chemotherapy and crizotinib.
Ceritinib has significant toxicities including hepatotoxicity, GI toxicity and QT prolongation as
well as potential for deleterious drug interactions.

Brigatinib and lorlatinib are other ALK inhibitors, but neither is currently approved for use in
Australia. Brigatinib was approved in the USA (28 April 2017) and lorlatinib had not been
approved in the US or EU at the time of writing this report.

2.2.1.3. Other therapies post-targeted therapy

After exhausting all ALK targeted therapies, patients may be treated with chemotherapy or with
immunotherapy, with both pembrolizumab and nivolumab! approved for the treatment of
patients with ALK-positive NSCLC who have been previously treated with targeted therapy.
Other palliative treatment modalities include radiation therapy, and where appropriate surgery.

1 Atezolizumab was approved for this indication in July 2017.
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2.3. Clinical rationale

Currently, the only approved first line therapy for ALK-positive NSCLC is either crizotinib or
chemotherapy. There is a strong, unmet clinical need for improvement upon the gains made in
the treatment of advanced ALK-positive NSCLC with the use of crizotinib, and in particular, for
better ways to treat the brain metastases that are either present at baseline or develop during
crizotinib treatment. The current submission includes a pivotal study of patients with ALK-
positive NSCLC not previously treated with systemic therapy randomised to receive either
alectinib or crizotinib, the current standard of care. This study assesses the effect of alectinib on
progression-free survival, with a particular focus on the CNS efficacy in those with brain or
developing metastases, and provides data to support the use of a companion diagnostic assay
for alectinib (Ventana IHC), noting the current requirement for access in Australia is a FISH test
following initial detection by [HC.

2.4. Guidance and references

Beal, S et al, ‘Ways to fit a PK model with some data below the quantification limit.” J.
Pharmacokin. Pharmacodyn. 28: 481-504, 2001.

Costa, D et al, ‘CSF concentration of the anaplastic lymphoma kinase inhibitor crizotinib.’J Clin
Oncol. 2011 May 20; 29(15):e443-5

FDA Guidance for Industry E14 Clinical Evaluation of QT/QTc Interval Prolongation and
Proarrhythmic Potential for Non-Antiarrhythmic Drugs, October 2005.

FDA website for updated label for alectinib following approval on 6 Nov 2017
https://www.accessdata.fda.gov/drugsatfda docs/label/2017/208434s003lbl.pdf accessed 8
Nov 2017.

Gadgeel, S et al ‘Pooled analysis of CNS response to alectinib in two studies of pretreated
patients with ALK-positive non-small cell lung cancer’, Journal of Clinical Oncology 2016
34:4079-85.

Hida et al Alectinib versus crizotinib in patients with ALK-positive non-small-cell lung cancer (J-
ALEX): an open-label, randomised phase 3 trial Lancet 2017 390:29-39.

Ou, S et al, Alectinib in crizotinib-refractory ALK-rearranged non-small-cell lung cancer: a Phase
I global study. Journal of Clinical Oncology 2016 34: 661-8. doi: 10.1200/JC0.2015.63.9443.
Epub 2015 Nov 23.

Peters et al Alectinib versus crizotinib in untreated ALK-positive non-small-cell lung cancer
NEJM 2017 www.nejm.org/doi/full/10.1056/NE]Moa1704795

Rangachari, D et al ‘Brain metastases in patients with EGFR-mutated or ALK-rearranged non-
small-cell lung cancers’ Lung Cancer. 2015 Apr; 88(1): 108-111.

Solomon, B et al, ‘First-Line Crizotinib versus Chemotherapy in ALK-Positive Lung Cancer’ N
Engl] Med 2014; 371:2167-2177

Soria et al, ‘First-line ceritinib versus platinum-based chemotherapy in advanced ALK-
rearranged non-small-cell lung cancer (ASCEND-4): a randomised, open-label, phase 3 study.’
Lancet 2017; 389: 917-29.

Shaw, A and Solomon, B. Anaplastic lymphoma kinase (ALK) fusion oncogene positive non-small
cell lung cancer UpToDate https://www.uptodate.com/contents/anaplastic-lymphoma-
kinase-alk-fusion-oncogene-positive-non-small-cell-lung-
cancer?source=search result&search=alk%?20positive%20lung%?20cancer&selectedTitle=1~1
50 accessed 12 October 2017.
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Wen PY, Macdonald DR, Reardon DA, et al. Updated response assessment criteria for high-grade
gliomas: response assessment in neuro-oncology working group. J Clin Oncol 2010; 28: 1963-
72.

2.5. Evaluator’s commentary on the background information

Alectinib has already demonstrated efficacy in previously treated patients with ALK-positive
NSCLC, including those with brain metastases, and this randomised controlled Phase III trial
comparing alectinib with crizotinib will help to determine the standard of care for patients who
are newly diagnosed with locally advanced or metastatic disease. Note is made that the website
UpToDate, co-authored by Drs Alice Shaw and Ben Solomon, recommends alectinib for use for
the first line treatment of locally advanced or metastatic ALK-positive NSCLC.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
This dossier included:

Phase I1I BO28984 ‘ALEX’ randomised controlled open label trial comparing alectinib with
crizotinib in patients with treatment-naive NSCLC.

Population PK report (1080486) based on the BO28984 (ALEX) population.

3.2. Paediatric data

No paediatric data were submitted consistent with this being a disease primarily diagnosed in
adults.

3.3. Good clinical practice

The sponsor states in the Clinical Overview The ALEX study was conducted in accordance with
Good Clinical Practice (GCP) guidelines. The appropriate Ethics Committees and Institutional
Review Boards reviewed and approved this study.

Audits were conducted by Roche at three investigator sites. No critical or major finding(s)
involving non-compliance with GCP were observed in any of these audits. Appropriate
corrective and preventive actions were undertaken for all findings and these are not considered
to have had any impact on the integrity of the ALEX data.

3.4. Evaluator’'s commentary on the clinical dossier

The dossier includes the global ‘ALEX’ study but note is made that the EMA and FDA have both
received the ‘J-ALEX’ conducted exclusively in Japanese patients using the lower dose approved
in Japan of 300 mg bd. J-ALEX has not been submitted and the evaluator has requested safety
data from that study where considered relevant.

Overall, the dossier was at times difficult to navigate.

Within the data package itself, some of the fundamental baseline information required to
evaluate the balance between the arms was not presented clearly, and narratives for significant
adverse events do not appear to have been included.
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No overseas reports were provided as this application had not been approved elsewhere at the
time of submission, and the FDA approved the sSNDA on 6 November 2017.

4. Pharmacokinetics

4.1. Phase lll Study BO28984 (ALEX)

in ALK Inhibitor-Naive Patients with ALK-Positive Non- Small Cell
Lung Cancer Studies providing pharmacokinetic information

4.1.1. Sample collection

152 patients were enrolled in the alectinib arm of the Phase III study ALEX, and received
alectinib 600 mg BID, the global dose, in the morning and evening, taken with food. The PK
evaluable population included 144 patients who received at least one dose and had at least one
evaluable post-baseline sample.

4.1.1.1.  Intensive sampling
Intensive plasma PK samples were obtained from a subset of patients (n = 10) at:
Visit 0 (Baseline) following a single dose administration of alectinib at 600 mg
— all 10 patients had PK samples collected up to 8 hours post-dose;
— 6 patients also had PK samples collected up to 12 hours post-dose.

Visit 1 (Week 4; steady state) following continuous administration of alectinib at 600 mg
BID.

— 9 patients had PK samples collected up to 8 hours post-dose;
— 4 patients also had PK samples collected up to 12 hours post-dose.

Evaluator note: Since all patients had PK collected at least up to 8 hours, it was decided to
calculate and report AUC 0-8. The original PK sample scheme was amended throughout the
study in order to facilitate collection and patient time at the clinic. See Protocol Amendment 2
(Version 3) [14 May 2015]

4.1.1.2.  Sparse sampling

All patients randomised to receive alectinib treatment had sparse PK sampling taken pre-dose
(Ctrough; within 2 hours before intake of alectinib):

at Visit 0 (Baseline before dosing)
Visit 1 (Week 4)
Visit 2 (Week 8) and

At all subsequent visits (every 8 weeks) until progressive disease or death/treatment
discontinuation.

For the PK Ciough analysis, patients participating in intensive and sparse PK sampling were
combined. A total of 1111 PK time points collected over a time of over 2 years after
randomisation were included in the Cuough PK analysis and summary statistics.

The PK time points of patients who had a dose deviation within 8 days of a PK samples
collection or pre-dose PK samples taken after drug administration were excluded from the PK
analysis and summary statistics.
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From review of the summaries of Ciougn by visit, more than half of the study population has
continued to provide Cuough Samples up to one year, after which the numbers decline. M4 ratio to
alectinib is just under half, and the geometric mean values do not change substantially during
until the 24-month visit.

Table 1: Cirougn plasma concentration (ng/ml) of alectinib (upper) and M4 (lower) by visit
PK evaluable population

Alectinib pre-dose (C,..,) concentrations (ng/mL)

Geo CV% Geo

N Mean SD CV% Min  Median Max M
lean Mean

VISIT 0 (BASELINE) 120 O 0 NC 0 0 0 NC NC
WVISIT 1 (Week 4) 117 640 281 439 196 613 1800 582 4T 1
VISIT 2 (Week 8) 100 646 287 445 102 618 1470 578 538
VISIT 3 (Week 16) 94 687 265 385 203 659 1570 638 415
VISIT 4 (Week 24) 85 705 266 378 221 543 1390 655 41.1
VISIT 5 (Week 32) 88 688 208 433 512 656 1560 616 559
VISIT G (Week 40) 82 668 292 437 310 645 1360 591 616
VISIT 7 (Week 48) 75 654 299 457 @98 595 1580 583 553
VISIT 8 (Week 56) 75 643 281 436 687 622 1540 564 64.5
VISIT 9 (Week64) 67 661 314 474 271 602 1580 575 676
VISIT 10 (Week 72) 57 673 285 424 454 638 1450 602 582

WISIT 11 (Week 80) 45 700 335 479 497 592 1650 614 63.0
WVISIT 12 (Week 88) 40 633 298 471 823 622 1720 562 574
VISIT 13 (Week 95) 24 756 355 47.0 288 680 1670 G32 92.2

WISIT 14 (Week 104) 15 a0 348 435 432 686 1470 7371 436
VISIT 15 (Week 112) 8 o979 399 40.7 377 1020 1580 agr 50.2
VISIT 16 (Week 120) 1 835 1] 0 835 835 835 B35 1]

BID = twice daily, C...g- = steady-state concentration at the end of a dosing interval,

CV = coefficient of vanation, Geo Mean = Geometric mean, Max = maximum, Min = minimum,

N = number of participants, NC=Not calculated, PK = pharmacockinetics, SD = standard deviation
Concentrations of patients who had a missed dose within 8 days from PK sample were excluded
Concentrations taken after the drug administration were excluded

Two patients had the baseline pre-dose samples excluded due to measurable concentrations

prior dosing
M4 pre-dose (Cusugn) CONcentrations (ng/mL)
Geo CV% Geo

N Mean SD CV% Min Median Max Mean Mean
VISIT 0 (BASELINE) 129 0O 1]} NC 1} (1} 1] NC NG
VISIT 1 (Week 4) 17 249 908 36.4 54.3 240 459 232 40.5
VISIT 2 (Week 8) 109 261 11 42.4 642 225 633 239 454
VISIT 3 (Week 16) 94 274 984 359 105 254 600 258 35.2
VISIT 4 (Week 24) 85 275 832 30.2 111 267 573 263 3.2
VISIT 5 (Week 32) 88 267 104 38.9 420 264 629 244 476
VISIT 6 (Week 40) g2 268 100 374 19.2 255 616 247 486
VISIT 7 (Week 48) TS5 253 978 38.7 219 256 657 232 486
VISIT 8 (Week 56) 75 255 998 39.1 279 263 576 232 53.5
VISIT 9 (Week 64) 67 244 830 36.5 12.9 247 508 223 53.7
WVISIT 10 (Week 72) 57 244 791 324 257 244 407 228 44.4
VISIT 11 (Week 80) 45 242 832 343 176 228 424 223 51.9
VISIT 12 (Week 88) 40 218 823 378 361 216 460 201 46.7
VISIT 13 (Week 96) 24 244 753 30.8 331 244 406 227 50.2
VISIT 14 (Week 104) 15 266 629 23.7 178 250 363 239 240
VISIT 15 (Week 112) & 302 993 329 178 314 447 287 356
VISIT 16 (Week 120) 1 264 Q 0 264 264 264 264 Q0

BID = twice daily, Cy,.g, = steady-state concentration at the end of a dosing interval,

CV = coefficient of vanation, Geo Mean = Geometric mean, Max = maximum, Min = minimum,

N = number of participants, NC=Not calculated, PK = pharmacokinetics, SD = standard deviation
Concentrations of patients who had a missed dose within 8 days from PK sample were excluded.
Concentrations taken after the drug administration were excluded

Twao patients had the baseline pre-dose samples excluded due to measurable concentrations
prior dosing

4.1.2. Cirough PK sampling

The summary of observed pre-dose (Ciougn) concentration data by visit for alectinib and M4 is
provided in Table 1.

The geometric mean alectinib observed pre-dose (Cwough) cOncentrations across visits ranged
from 562 to 897 ng/mL and were associated with a moderate to high variability (geometric
mean CV%) ranging from 41.1% to 92.2% across visits (Table 1). The geometric mean M4
observed pre-dose (Cwougn) cOncentrations across visits ranged between 201 to 287 ng/mL and
were associated with a moderate variability (geometric mean CV%) ranging from 24.0 % to
53.7% across visits (Table 1).

Evaluator comment: The alectinib and M4 Ciougn levels in this first line population are
approximately 10% higher than that recorded in the PI currently. The relevance of this degree
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of difference is uncertain, and although there are limitations in the Population PK model as
presented below, modeled exposure-response relationships for safety and efficacy do not
suggest this is a clinically relevant difference and the PI does not require updating.

Results suggested that steady-state was achieved for both alectinib and M4 plasma
concentrations during treatment and concentrations remained stable throughout the visits.

The geometric mean of individual median observed pre-dose (Cirougn) cOncentrations across
visits was 579 ng/mL for alectinib (geometric mean CV%: 48.9) and 238 ng/mL (geometric
mean CV%: 41.9) for M4. The geometric mean M4 to alectinib parent (M/P) ratio was
approximately 44% across patients and visits.

Table 2: Statistical summary of the individual Ciough across patients and visits - PK
evaluable population

Variable  Analyte N Mean SD Min Median Max CWV% Geo Mean CWV% Geo
ng/mL Mean
Median Alectinib 135 637 261 79.4 626 1470 41.1 579 48.9
Median M4 135 255 914 26.8 238 576 35.8 238 41.9
Median  M/P Ratio* 135 0.463 0.163 0.184 0.430 0,997 35.3 0.437 35.1

BID = twice daily, C,,4, = steady-state concentration at the end of a dosing interval,

CV = coefficient of variation, Geo Mean = Geometric mean, Max = maximum, Min = minimum,
N = number of participants, PK = pharmacokinetic, SD = standard deviation

* M/P Ratio: Adjusted based on molecular weights for alectinib (MW: 482.62) and M4

(RO5468924) (MW: 456.6)
Concentrations of patients who had a missed dose within 8 days from PK sample were excluded

Concentrations taken after the drug administration were excluded

4.2. Summary of pharmacokinetics

The pharmacokinetics in this first line population is similar to previously studied populations as
outlined in the PI. No changes to the PI are required.

4.3. Population pharmacokinetic analyses

4.3.1. Population Pharmacokinetic analysis and Exposure-Efficacy and -Safety
Analyses of Alectinib and M4 of Phase III Study BO28984 in ALK Inhibitor-
Naive Patients with ALK-Positive Non- Small Cell Lung Cancer dated 31st July
2017

This report is based on the randomised, open label, active-controlled Phase III Study BO28984
(ALEX) submitted in support of registration for first line use of alectinib in this population. It is
recommended that the sections on clinical efficacy and safety be read prior to reading this
section in order to understand the study design, efficacy and safety outcomes.

4.3.1.1. Objectives

The objectives of the population pharmacokinetic (PK) analyses of the Phase III Study
ALEX were to:

Describe the PK of alectinib and its major active metabolite M4 in ALK-positive NSCLC
patients who are ALK inhibitor-naive;

Confirm the effects of covariates which contribute significantly to the between-patient
variability in PK parameters of alectinib and M4 in ALK inhibitor-naive ALK-positive NSCLC
patients,
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Determine individual estimates for derived secondary PK parameters for exposure-efficacy
and -safety analyses and for summary statistics.

The objectives of the exposure-efficacy and -safety analyses of the Phase III Study
ALEX were to:

Investigate the exposure-efficacy and -safety relationship for alectinib and M4 in ALK-
positive NSCLC patients who are ALK inhibitor-naive,

Determine whether the variability in efficacy and the occurrence of safety events could be
attributed to the variability in alectinib and M4 exposure,

Characterise the relationship between alectinib and M4 exposure and progression free
survival (PFS) following 600 mg BID using a Cox proportional hazards regression model,

Characterise the relationship between alectinib and M4 exposure and time to central
nervous system (CNS) progression using a Cox proportional-hazards regression model.

4.3.1.2.  Sample collection

152 patients were enrolled in the alectinib arm of the Phase III study ALEX, and received
alectinib 600 mg BID, the global dose, in the morning and evening, taken with food. The PK
evaluable population included 144 patients who received at least one dose and had at least one
evaluable post-baseline sample.

Intensive sampling
Intensive plasma PK samples were obtained from a subset of patients (n = 10) at:
Visit 0 (Baseline) following a single dose administration of alectinib at 600 mg
— all 10 patients had PK samples collected up to 8 hours post-dose;
— 6 patients also had PK samples collected up to 12 hours post-dose.

Visit 1 (Week 4; steady state) following continuous administration of alectinib at 600 mg
BID.

— 9 patients had PK samples collected up to 8 hours post-dose;
— 4 patients also had PK samples collected up to 12 hours post-dose.

Evaluator note: Since all patients had PK collected at least up to 8 hours, it was decided to
calculate and report AUC 0-8. The original PK sample scheme was amended throughout the
study in order to facilitate collection and patient time at the clinic. See Protocol Amendment 2
(Version 3) [14 May 2015]

Sparse sampling

All patients randomised to receive alectinib treatment had sparse PK sampling taken pre-dose
(Ctrough; within 2 hours before intake of alectinib):

at Visit 0 (Baseline before dosing)
Visit 1 (Week 4)
Visit 2 (Week 8) and

At all subsequent visits (every 8 weeks) until progressive disease or death/treatment
discontinuation.

4.3.1.3.  Analytical methods

Determination of the concentration of alectinib and M4 were conducted using the Quintiles
assay, which was an established and validated LC-MS/MS method and the lower limit of
quantification (LOQ) was 1.50 ng/mL for both alectinib and M4.

Submission PM-2017-03324-1-4 Extract from the Clinical Evaluation Report for Alecensa Page 20 of 129



Therapeutic Goods Administration

4.3.1.4. Baseline covariate data

Covariate data was available in various datasets on the Unix-BioSas as SDTM datasets. The
covariates investigated in the population PK analyses are provided in Table 3, and the
covariates investigated in the Cox proportional-hazards analyses are provided in Table 4.

Table 3: Baseline covariate data for population PK analyses

Covariate Collection
y-glutamyl-fransferase | Collected at baseline
Unit: L/L
Age Collected at screening
Unit: year
Alanine Collected at baseline
aminoiransferase Unit: LWL
Alkaline phosphatase Collected at baseline
Unit: /L
Aspartate Collected at baseline
aminoiransferase Unit: AL
Bilirubin Collected at baseline
Unit: pmol/L
Body mass index Calculated: BMI = ‘~|'|.feight|fH£=igh‘r2
where height is in meters and weight is in kilograms
Unit: kgim®
Body surface area Calculated based on the DuBois and DuBois method:
BSA = 0.20247*{Height" ™" (Weight™**)
where height is in meters and weight is in kilograms
Unit: m?
Body weight Collected at screening
Unit: kg
CNS metastases Measurable; IRC assessment

Collected at screening
1=Yes
0=No

Creatinine clearance

Caleulated based on the Cockeroft-Gault method (or other method if
deemed necessary):

Males Creatinine Clearance = (140 — AGE)*"WGTNT2*SCR)
Females Creatinineg Clearance = [(140 - AGEPWGTHT2*SCR)[*0.85
where SCR stands for serum creatinine (mg/dL) at baseline

Unit: mL/min

Eastern Cooperafive
Oncology Group Score

Collected at baseline
D=0or1
1=2

Ethnicity

Collected at screening
0 = Non-Hispanic
1 = Hispanic

Gender

Collected at screening
1 = Male
0 = Female

Prior chemotherapy
status

Collected at screening
1="Yes
0= No

Race

Collected at screening

0 = White

1= Black

2 = Asian

3 = American Indian or Alaska native
4 = Other

Serum creatinine

Collected at baseline
Unit: pmol/L

Smoking status

Collected at screening
1 = Past or present smoker
0 = Non-smoker

Tumaor size

Collected at screening; IRC assessment; Unit: mm
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Table 4: Baseline covariate data for Cox Proportional Hazards analysis

Covariate Collection
Age Collected at screening
Unit: year
Body weight Collected at screening
Unit: kg
Caverage Average molar concentration of alectinib and M4 from first dose up to
the time of PFS assessment derived from the population PK analyses
CNS metastases Measurable; IRC assessment
Collected at screening
1=Yes
0=HNo
Eastemn Cooperative Collected at baseline
Oncology Group Score (0=00r1
1=2
Ethnicity Collected at screening
0 = Mon-Hispanic
1 = Hispanic
Gender Collected at screening
1=Male
0 = Female
Prior chemotherapy Collected at screening
status 1=Yes
0=No
Race Collected at screening
0 = White
1 = Black
2 = Azian
3 = American Indian or Alaska native
4 = Other
Smoking status Collected at screening
1 = Past or present smoker
0 = Non-smoker
Tumaor size Collected at screening; IRC assessment
Lnit: mm

4.3.1.5.  Data checking and Handling of outlying data

In addition of validation checks by data managers, index plots of all population pharmacokinetic
data variables were created and reviewed for possible identification of outlying errors in the
dataset. These outliers were reviewed on an individual basis and then corrected, left as is, or
excluded from the population analysis.

Outliers, which are data points in the dataset that appear to be outside the norm for that
particular dataset (for example, data with conditional weighted residuals > 5), were identified
based on inspection of the results from initial satisfactory runs. The analysis then proceeded
with the outliers omitted. However, the final model was re-run with the outlying data points
included, and results from this run were analyzed.

Evaluator comment: The final determinant of which model was to be accepted, that is, with or
without outliers, is not clear.

4.3.1.6.  Data assembly
PK datasets

The NONMEM data files used for the population PK analyses contained the data items provided
in Table 5.
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Table 5: Data items for the NONMEM dataset

[STUD
Fl"r
D

TIME

LiL)
RATE=-2
D1 was estimated by NONMEM

Dependent varable (Serum dnug concentration)
Unit:

Event identification data tem
0 = Observation event

1 = Dose event

2 = Other-type event

CHEM

0 = Mo

4.3.1.7.

Handling of missing data

Patients who had missing covariate information were not excluded from the analysis. Instead,
the median value of that covariate for the patient population was used for those patients who
had missing covariate information.
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For the baseline tumour size, assessments from the investigators were used when the
independent radiological review committee (IRC) assessments were not available.

For missing sampling times or missing observation results, the corresponding sampling
information was omitted.

Evaluator comment: Study entry and baseline measurements were investigator-assessed, and
the data items in Table 6 indicate the intention to use the investigator assessments of target
lesions. Substitution of investigator assessments where IRC values are missing is not an
acceptable way to manage discordance, which is the reason for ‘missing’ IRC data. The model
should be run with one dataset versus another rather than a composite of the investigator and
IRC measurements. How this model will handle discordance between the investigators and IRC
over baseline disease status, declaration of PFS and the timing of disease progression is unclear.

4.3.1.8.  Handling of observations below the limit of quantification

The observations below the limit of quantification (BLQ) were omitted initially. Different
likelihood-based methods (for example, M2, M3 or M4 described by Beal et al, 2001) for
handling BLQ data were investigated during the analyses.

4.3.1.9.  Efficacy and safety datasets

The efficacy and safety data analysed in the exposure-response analyses are described in Table
6 and the data file used for the Cox proportional-hazards analyses contained the data items
provided in Table 7.

Table 6: Data items for the efficacy and safety dataset

ltem Description

STUD Study number

FT Patient number as assigned in SDTM

1D Subject identifier
Actual time after first dose

TIME Unit: day

DOSE Actual dose administered; Unit: mg
Tumor size for target lesions; investigator assessment

TVAL Unit- mm

BOR Best overall response according to RECIST criteria; investigator
assessment

CBOR CNS best overall response according to RECIST criteria; measurable &
non-measurable; IRC assessment

FFS Progression free survival, investigator assessment
Unit- day
Time to CNS progression; IRC assessment

CNSTF Unit- day
Senous adverse events

SAE 0= Mone, 1 = Grade 1, 2 = Grade 2, 3 = Grade 3, 4 = Grade 4,
5 = Death
AE = Grade 3

AE34 0= None, 1 = Grade 1, 2 = Grade 2, 3 = Grade 3, 4 = Grade 4,
5 = Death
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Table 7: Data items for the Cox proportional hazards analysis for PFS

Item Description
STUD Study number
PT Patient number as assigned in SDTM
D Subject identifier
TIME Progression free survival, investigator assessment
Unit: day
Censoring; investigator assessment
CEN 1 = Censared
0 = Not censored
Average molar concentration of alectinib and M4 from first
dose up to the time of PFS assessment (investigator)
derived from the population PK analyses
Unit: nmol/lL
Body weight at baseline
Unit- kg
Gender
SEX 1=Male
0 =Female
Age
AGE Unit- year
BTUM Baseline tumor size; investigator assessment
Unit: mm
NECOG Category of ECOG score at baseline
0=ECOGscore0or1
1 = ECOG score 2
CNSM CNS metastases at baseline; Measurable; IRC assessment
1=Yes
0=No
MNSMK Category of smoking status at baseline
1 =Past or present smoker
0 = Non-smoker
CHEM Prior chemotherapy status
1=Yes
0=No

Table 8: Data items for the Cox proportional hazards analysis for time to CNS progression

ltem Description
STUD Study number
PT Patient number as assigned in SOTM
In] Subject identifier

CHNS time to progression

TIME Unit: day
Censoring
CEN 1 = Censored
0 = Mot censored
Average molar concentration of alectinib and M4 from first
dose up to the ime of assessment for CNS progression
derived from the population PK analyses
Unit: nmolfL
Body weight at baseline
Unit: kg
Gender
SEX 1 =Male
0 = Female
Age
AGE Unit: year
BTUM Baseline tumor size; IRC assessment
Unit- mm
NECOG Category of ECOG score at baseline
0=ECOGscore0or1
1 =ECOG score 2
CNSM CHNS metastases at baseline; Measurable; IRC assessment
1="es
0=No
NSMK Category of smoking status at baseline
1 = Past or present smoker
0 = Non-smoker
CHEM Prior chemotherapy status
1="es
0=No

CAVG
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4.3.2. Population PK analysis

A Bayesian feedback analysis was conducted to analyse data from ALEX utilising the population
PK models previously developed for alectinib and M4 in ALK-positive NSCLC patients who have
progressed on or intolerant to crizotinib (NONMEM version 7.2.0). For the Bayesian feedback

analysis, the original models developed for alectinib and M4 were used by fixing the population
parameters to their final values and by fixing to zero the number of maximal evaluation (that is,
MAXEVAL) in the estimation subroutine (that is, $Estimation) in the NONMEM control streams.

Compared with the PK sampling schedule in previous Phase II studies, the PK sampling scheme
in ALEX was very sparse, with mainly trough samples collected from each patient. As a
consequence, the Bayesian feedback analysis was conducted by fixing the between-subject
variability of absorption parameters (absorption constant KA and duration of zero-order
absorption D1) to zero as the individual data contained no or very limited information about the
variability in the absorption phase.

Bayesian feedback predictions (that is, post-hoc) of individual PK parameters for alectinib and
M4 were then derived from the individual observed concentration-time profiles.

All diagnostic plots used during development of the original models and simulation-based
diagnostics were utilized to assess the performance of the population PK models in describing
alectinib and M4 data in ALK-positive NSCLC ALK inhibitor-naive patients

There were two types of assumptions: modeling assumptions and assumptions related to this
population analysis.

4.3.2.1.  Modeling assumptions
The following modeling assumptions were made for the population pharmacokinetic analysis:
Eta (1) variables (between-subjects random variables) were symmetrically distributed.

Epsilon (€) variables (random variables related to the error model) were symmetrically
distributed.

Conditional weighted residuals were normally distributed (Section 3.4.3).
4.3.2.2.  Analysis assumptions

The date and time of drug intake, the actual amount of drug intake and the actual PK sampling
times were assumed to be recorded accurately.

4.3.2.3. Patient data inclusion criteria

Patient data were included in the PK analysis if it contained sufficient dosing information and at
least one adequately documented and quantifiable alectinib and M4 concentration per patient.

4.3.3. Model evaluation
4.3.3.1. Graphical evaluation

The ability of the population model to describe the data was assessed by graphical analysis. The
following goodness-of-fit plots were required as part of the graphical evaluation:

Plots of population and individual predictions versus observations and versus time
Plots of conditional weighted residuals versus population predictions and versus time
Plots of individual weighted residuals versus individual predictions and versus time

Plot of absolute conditional weighted and individual weighted residuals versus population
and individual predictions, respectively

QQ plot of conditional weighted and individual weighted residuals
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Histogram of conditional weighted and individual weighted residuals
Histogram of the etas (1)
Individual plots comparing observed and individual predictions over time
Individual weighted residuals (IWRES) were calculated as follows:
IWRES = (Individual predicted values - Observed values) / Weighting

Similar plots using logarithmic scales were also used to detect any discernible trends in the
individual and population predictions.

Mean and median 1 values were examined to ensure that they were centered at zero and
showed no obvious bias.

4.3.3.2.  Model predictive performance

The predictive performance of the population PK model was evaluated by conducting a visual
predictive check (VPC) to verify the agreement between observed data and values simulated
using the final population PK model.

Model parameters were randomly sampled from their estimated distributions, and the alectinib
and M4 plasma concentrations were simulated using the sampled PK parameter values and
residual variability. For each individual, the covariate values, dosing information, and sampling
times were identical to those contained in the original ALEX dataset. This simulation was
repeated 300 times for the entire data set.

For each simulation run, the median, the 5th and 95th percentiles were first calculated. Then for
each of these three statistics, the 90% confidence interval (using the 5th and 95th percentiles)
were computed from results of the 300 simulation runs and were displayed on the graph as
shaded areas. The median, the 5th, and 95th percentiles derived from the observed data were
then superimposed on the same graph and compared with the 90% confidence intervals
predicted.

4.3.4. Individual predictions for secondary PK parameters

Individual estimates of the PK parameters for each patient in ALEX obtained from the final
population PK models were used to simulate individual plasma concentration-time profiles for
alectinib and M4 for each patient following per protocol dosing of 600 mg BID.

Secondary PK parameter steady-state area under the plasma concentration-time curve for a 12-
hour interval (AUC12hr) for alectinib and M4 was then derived from the simulated plasma
concentration-time profiles for each patient.

4.4. Exposure-efficacy analyses
4.4.1. Graphical analyses

To investigate whether the variability in alectinib and M4 exposure could explain partly the
variability in efficacy at the dose of 600 mg BID in ALK-positive NSCLC patients who were ALK
inhibitor-naive, patients from ALEX who were included in the population PK analyses were
assessed. The following efficacy parameters were investigated graphically:

Change in tumour size from baseline [investigator assessment]

Systemic best overall response (BOR) [RECIST 1.1; investigator assessment],where partial
response (PR) and complete response (CR) were grouped together and stable disease (SD) and
progressive disease (PD) were grouped together

CNS BOR [measurable and non-measurable, IRC assessment], where PR and CR were grouped
together and SD and PD were grouped together
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Progression free survival (PFS) [investigator assessment]
Time to CNS progression

Evaluator comment: While the use of CR and PR separately would potentially explore a more
significant relationship to efficacy, SD is a clinically meaningful endpoint for clinicians and
patients, and a reason to continue therapy - taken together with the CR and PR, SD is often
defined as ‘clinical benefit rate’; PD indicates treatment failure and a reason to stop. The
combination of SD and PD and any associated analyses do not reflect what is relevant in making
clinical decisions about efficacy, and thus will not inform regarding the utility of alectinib. This
was further compromised by the low numbers in this group. The analyses in italics indicate
where these limitations apply.

Logistic regressions were used to investigate the exposure-efficacy relationships between
exposure and systemic BOR and CNS BOR, and the Chi-square statistic was used (SAS 9.4 TS).
Kaplan Meier plots and log-rank statistics (SAS 9.4 TS) were used to graphically investigate the
exposure-efficacy relationships between exposure and PFS and time to CNS progression.

Individual Caverage, defined as the average concentration from first dose up to the time of efficacy
assessment derived from the population PK model, was used as the surrogate for exposure. For
each efficacy assessment, individual Caverage Was derived for each patient for the respective
efficacy parameter. To assess the exposure-response relationship using change in tumour size
from baseline, individual Caverage Was computed by taking the average concentration from first
dose up to the time of last tumour assessment.

Since M4 has been shown to have similar in vitro potency and plasma protein binding to
alectinib, the Caverage Was defined as the average molar concentration over time for the sum of
alectinib and M4 molar concentrations.

4.4.2. Cox proportional-hazards analyses for PFS and time to CNS progression

A Cox proportional-hazards analysis was conducted to characterize the relationship between
alectinib and M4 exposure and PFS following 600 mg BID in ALK-positive NSCLC patients who
were ALK inhibitor-naive. PFS by investigator was analysed.

To characterise the relationship between alectinib and M4 exposure and time to CNS
progression at 600 mg BID in ALK-positive NSCLC patients who were ALK inhibitor-naive, time
to CNS progression data from ALEX was analysed.

4.4.2.1. The cox proportional-hazards model

The hazard function of an individual i at time t can be written as the following:
hi(t)=h,(t) x exp (B1Xi1+B2Xiz+.... +PiXik)

where ho(t) is the baseline hazard function, Xik = {Xi1, Xiz,..., Xi} is the vector of covariates for
individual i, and Bkis the coefficient which corresponds to covariate k. The model assumes a
baseline hazard which is common to all individuals included in the study population. The
covariates have multiplicative effect on the baseline hazard.

In the Cox proportional-hazards model, the baseline hazard function ho(t) is left unspecified.
Therefore, the hazard ratio for the two observations i and i’ can be written as follows:

hi(t)/hi-(t)=h0(t)x exp (81X11+[32X12+,,,, +BkXik)/ ho(t)X exp (81X1'1+[32X1'2+,,,, +BkXi'k) =
exp (BiXii+B2Xiz+eeee +3iXi)/ exp (P1Xi1+P2Xi2+o0ee +B1Xik)
which is independent of time t.

The log partial likelihood for the Cox proportional-hazards model for all events is then
computed as the following:

Log L(B)=ZNj-1{BXi-log{Zier; exp(BXi)}
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where N is the number of events in the data set, Xiis the covariate vector for subject with an
event at time j, Rjis the set of subjects at risk at time j, 3 is the covariate coefficient vector and X«
is the covariate vector for subject k.

4.4.2.2. Covariate selection

Covariates were assessed in the Cox proportional-hazards model by univariate addition and
ranked in descending order according to the change in log likelihood ratio test (LRT). Variables
were then tested by stepwise addition to the model. Covariates were included in the model at a
significance level of p < 0.05. When no further significant covariates could be included at the p <
0.05 significance level, a backwards deletion was carried out at the p < 0.01 significance level
where the relative influence of each covariate on the model was re-evaluated by deleting it from
the full model on an individual basis.

4.5. Exposure-safety analyses

Graphical analyses were performed to investigate whether the occurrence of safety events could
be attributed to the variability in alectinib and M4 exposure at the 600 mg BID dose in ALK-
positive NSCLC patients who were ALK inhibitor-naive. Patients from ALEX who were included
in the population PK analyses were included in these analyses.

The following safety parameters were selected for the analyses (‘selected AEs of interest’):
Serious adverse event (SAE)
Adverse event (AE) Grade 3 or above

Logistic regressions were used to investigate the exposure-safety relationships between
exposure and the safety parameters selected, and the Chi-square statistic was used (SAS 9.4 TS).

Similar to the exposure-efficacy analyses, the individual Caverage, Which was defined as the
average concentration from first dose up to the time of the safety event derived from the
population PK model, was used as the surrogate for exposure. For those patients who did not
have a safety event, their individual Cayerage Was defined as the average concentration from first
dose up to the time of last dose received on record.

Since M4 has been shown to have similar in vitro potency and plasma protein binding to
alectinib, the Caverage Was defined as the average molar concentration of alectinib and M4.

4.6. Results
4.6.1. Population PK analyses
4.6.1.1. Plasma concentrations

A total of 1486 alectinib and 1486 M4 plasma concentrations measured from 143 ALK-positive
ALK inhibitor-naive NSCLC patients in ALEX were available for the population PK analyses for
each of these two entities.

1302 alectinib and 1302 M4 plasma concentrations collected from 143 patients in ALEX were
included in the final PK dataset after exclusion of:

1.8% (24) and 2.0% (27) of the plasma concentrations for alectinib and M4, respectively,
collected after start of treatment which were BLQ; and

2.1% (29) and 1.9% (26) of the plasma concentrations for alectinib and M4, respectively,
due to their extremely inconsistent plasma concentration levels.

Evaluator comment: the reported levels of missing or excluded data are low.
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4.6.1.2. Covariates

Differences and similarities in demographics and disease characteristics between the alectinib
arms in the ALEX and the Phase [ and II studies previously included in PopPK modelling
included:

A higher proportion of Asian patients in ALEX compared to Phase II studies

A substantially higher baseline tumour size (median 70mm versus 40mm and 44 mm),
and a higher rate of CNS metastases in ALEX (37% versus 25% in Phase Il NP28673 and
18% NP28761; 0% Phase I study)

Similarly low ECOG PS 2 enrolment
Similar weight, gender, smoking distribution
Alectinib

Diagnostic plots of inter-individual random effects versus covariates confirmed body weight to
be the only significant covariate, consistent across studies and lines of therapy. Race and gender
were reported to have no effect.

Graphical evaluation was reported to demonstrate a good quality of the goodness-of-fit plots of
the Bayesian feedback analysis, the estimated individual parameters for alectinib were
therefore considered suitable for estimating exposure parameters for the exposure-efficacy and
exposure-safety analyses for ALEX.

4.6.1.3.  Model predictive performance

Result of the visual predictive check utilizing the population PK model previously developed for
alectinib is presented in Figure 1. The 95w percentile of raw data generally fall in the lower part
of the 90% prediction interval, and the observed PK data from a few visits fall slightly outside of
the simulated 90% prediction interval. These trends are minor, as this was an external
evaluation conducted by fixing all population PK parameters obtained from the previous
analysis.

Evaluator comment: the 90% CI around the simulated mean exceeds the 95th percentile, with
values that appear at some points on the right side of the curve to be as much as 40-50%. When
being used to simulate model exposure relationships, this level of ‘error’ is unlikely to be
helpful and may lead to an overestimate of any effects modelled for a higher level of exposure.

Figure 1: Visual posterior predictive check for alectinib

YRC BOZ8064
Alsoninib

Ceresrtaticr gl

M4

As identified in the previous population PK analyses, diagnostic plots of inter-individual random
effects versus covariates confirmed that body weight is the only significant covariate for M4 and
the relationship between body weight and the PK of M4 remains consistent across studies and

Submission PM-2017-03324-1-4 Extract from the Clinical Evaluation Report for Alecensa Page 30 of 129



Therapeutic Goods Administration

across treatment lines. All other covariates investigated in the previous population PK analyses,
including race and gender, were confirmed to have no significant effect on the PK of M4.

Result of the visual predictive check utilizing the population PK model previously developed for
M4 is presented in Figure 2. The 95th percentile of raw data collected at later time points fall in
the lower part of the 90% prediction interval, and the observed PK data from a few visits fall
slightly outside of the simulated 90% prediction interval. These trends are minor, as this was an
external evaluation conducted by fixing all population PK parameters obtained from the
previous analysis.

Figure 2: Visual posterior predictive check for M4
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Evaluator comment: The model does not predict as closely for the median or 5th percentile,
and as stated above for alectinib, there is a large ‘error’ for the 90th CI around the simulated
95th centile likely to limit any conclusions that can be drawn from exposure analyses.

4.6.2. Impact of body weight on the secondary PK parameters for alectinib and M4

The report indicates body weight was the only covariate found to statistically influence the CL/F
and V/F for both alectinib and M4. To illustrate the body weight effect on secondary PK
parameter AUCs 121y, distribution of the steady-state 12-hour AUC for alectinib and M4 for
patients in different body weight categories are shown in Figure 12 [not shown here] for
patients in ALEX and Phase II studies. As shown in Figure 12 [not shown here] in the PopPK
report, alectinib and M4 exposure decreases with increasing body weight. Summary statistics
for the steady-state 12-hour AUC for alectinib and M4 is also provided.

4.7. Exposure-response analyses
4.7.1. Efficacy and safety data

For the tumour size analysis, data from 141 patients who had both pre and post baseline
tumour size measurements were utilised. For the analysis on systemic best overall response,
data from 141 patients were available, and a summary of the number of patients within each
response category is presented below.

Table 9: Summary of patients within each response category

Best Overall Response
CR PR sD PD NE
No. patients (% patient) 6 (4%) 119 (83%) 9 (6%) 7 (5%) 2 (1%)

CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease; NE:
Non-evaluable.
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For analysis on the CNS best overall response for measurable and non-measurable disease, the
exposure-efficacy database was composed of 57 patients, and the summary of the number of
patients within each response category is presented below.

Table 10: Summary of patients within each response category

Best Overall Response
CR PR sD PD NE
No. patients (% patient) 29 (49%) 9 (15%) 15 (25%) 4 (7%) 2 (3%)

CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease; NE:
Non-evaluable.

4.7.2. Analysis of exposure-response

Change in tumour size was presented and there was no relationship between the exposure and
the average change in tumour size or magnitude of response, defined as 75% decrease. Molar
concentration of alectinib and M4 (Caverage) Was not correlated with the probability of a CR and
PR. No relationship of exposure with CNS best overall response for measurable or non-
measurable disease, or time to CNS progression was found.

Evaluator comment: The numbers in these analyses are small; the error inherent in the model
for predicting higher exposures mean any of these results should be interpreted with caution. In
addition, the levels of alectinib and M4 in the CNS have not been demonstrated to be predicted
accurately by this model.

Progression-free survival was not related to exposure.
4.7.2.1. Cox proportional hazards analysis for PFS, time to CNS relapse

After inclusion of the alectinib treatment effect into the Cox proportional-hazards model,
baseline tumour size, baseline CNS metastasis status, and baseline ECOG score were also
identified as significant covariates on PFS during the stepwise forward-inclusion process.
During the backward deletion process, baseline ECOG score was removed from the model.
Results of the Cox proportional-hazards analysis for PFS by investigator showed that alectinib
treatment effect, CNS metastasis at baseline, and baseline tumour size were the only statistically
significant predictors of PFS.

Similarly, after only retaining CNS metastasis in the model, results of the Cox proportional-
hazards analysis for time to CNS progression showed that alectinib treatment effect and CNS
metastasis at baseline were the only two statistically significant predictors of time to CNS
progression.

Evaluator comment:

1. Very few patients had ECOG PS 2, and therefore the difference between those with ECOG PS
0 and 1 may not have been readily detectable. Poorer ECOG PS is an independent poor
prognostic factor, not adequately tested within this model due to imbalances in the
recruited population.

2. The presence of CNS metastases and tumour burden are known independent risk factors
for poor prognosis, confirmed by this model.

3. The findings from this simulation, model and analyses confirm existing understanding of
advanced NSCLC, and add no new information and generate no hypotheses for testing in
future clinical trials.
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4.7.3. Analyses of exposure-safety relationship

For patients receiving 600 mg BID in ALEX, logistic regression analyses have shown that there
was no significant relationship between combined molar concentration of alectinib and M4
(Caverage) and the occurrences of SAEs. There was also no significant relationship between Caverage
and the occurrences of AEs Grade 3 or above. In addition, there was no apparent effect of Caverage
on the severity of the first event for SAEs and AEs Grade 3 or above.

Evaluator comment: SAEs and AEs = Grade 3 occur for a variety of reasons in patients with
advanced cancer, not necessarily related to treatment. This, together with the large error
around the 95th centile, the likelihood of detecting a treatment-related event is uncertain. No
conclusions can be drawn about exposure and occurrence of adverse events.

4.8. Evaluator’s overall conclusions on population pharmacokinetics

None of the conclusions based on the population PK modelling have been proposed as new
information in the PI and this is appropriate. The analyses did not expand on what was known
from the efficacy and safety in the pivotal trial, and prognostic factors that are well-established
for a range of malignancies.

5. Pharmacodynamics
Not applicable.

6. Dosage selection for the pivotal studies
Not applicable.

7. Clinical efficacy

7.1. Pivotal or main efficacy studies

7.1.1. Study BO28984 also known as and hitherto referred to as, ‘ALEX’ - a
randomised, active controlled open label trial comparing alectinib with
crizotinib.

7.1.1.1.  Study design, objectives, locations and dates

This is an ongoing randomised, multicentre, Phase 111, open-label, active-controlled study of
alectinib 600 mg twice daily versus crizotinib 250 mg twice daily in adult patients (= 18 years)
with non-resectable, locally advanced, recurrent or metastatic anaplastic lymphoma kinase-
positive advanced Non-Small Cell Lung Cancer (ALK-NSCLC) who have not received systemic
therapy in the advanced setting.

The sponsor’s rationale for the open-label study design was that it was ‘considered more
appropriate for patients enrolled in this particular trial, with the ultimate goal to ensure patient
compliance as much as possible, notably due to the high pill count and complexity of dosing that
would be required for a blinded study design.’

Evaluator comment: I[deally, it would have been preferable to have both investigators and
patients blinded given the primary endpoint is investigator-assessed and to minimize bias in
collection of patient-reported data, respectively. However, the dose reduction schedule for
toxicities would have been complex given the two dose presentations for crizotinib (250 mg and
200 mg) and the recommended reduction from the starting dose of 250 mg bd to 200 mg for
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initial toxicities, and then to 250 mg once daily if further dose reductions required. In addition,
differences between the drug-drug interactions of two study drugs mean specific concomitant
therapies need to be avoided for one but not the other and not knowing which treatment the
patient is receiving may lead to effective therapies for supportive or for managing other medical
conditions not being used, when these are in fact safe. The sponsor’s rationale is accepted.

1298 patients were screened for inclusion in this study of whom, 995 failed screening mostly
due to not having ALK-positive NSCLC (95%). A total of 303 patients were randomised at 98
sites in 29 countries, 151 to the crizotinib arm, and 152 to the alectinib arm.

Evaluator comment: No summary of the sites or countries could be located and these were
provided in the sponsor’s response to questions.

Table 11: Study BO28984 countries, sites and patients enrolled

Country Mo of sites with patients No of patients enrolled
enrolled

18
1
1
18
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China
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Portugal
Russian Federation
Sertea
Singapane
Span
Swetzeriand
Tawan
Thailand
Turkey

Ukraine

United Kmngdom
Unted States
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To be eligible for the study, determination of ALK positivity was performed centrally using the
[HC assay that is being developed by Ventana Medical Systems as a companion diagnostic to
alectinib. Subsequently, patient samples were centrally tested using the Vysis FISH and
potentially other ALK assays to establish performance characteristics of these assays, including
those patients who were not deemed eligible for the trial. This was conducted at four different
central sites. Eligible patients were randomised 1:1 to treatment with either crizotinib (250 mg
BID) or alectinib (600 mg BID). Randomisation was stratified by ECOG PS (0/1 versus 2), race
(Asian versus non-Asian) and baseline CNS metastases (present versus absent).

Evaluator comments:

1. The use of crizotinib as the comparator is appropriate and reflects the standard of care in
Australia for patients with newly diagnosed advanced ALK-positive NSCLC.

2. The use of an IHC assay, with retrospective validation using FISH testing (as is currently
required for funded access to ALK-positive therapies in Australia) was undertaken on both
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patients accepted onto the trial and those deemed to fail screening to support the
registration of the IHC as a companion diagnostic for alectinib. Concordance of these two
assays was an exploratory outcome, and there may well be information on false negatives if
patients deemed negative by [HC were also tested by other means. This was initially
included in the clinical study protocol, but deemed no longer necessary after the FDA
approval of the Ventana D5F3 ALK IHC assay as a companion diagnostic for crizotinib.

Patients will be treated until disease progression, unacceptable toxicity, withdrawal of consent,
or death. After disease progression (as per RECIST v1.1), patients should discontinue the study
medication, although the study medication could be continued in the setting of isolated CNS
relapse treated with local therapy or if the investigator considered the patient would continue
to benefit from ongoing treatment. After disease progression, patients will be treated at the
discretion of the investigator according to local practice. Information regarding the nature and
the duration of subsequent therapies will be collected.

Figure 3: Study BO28984 study design

Screening assessment

y = 28 days
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T
‘ Subsequent therapy for NSCLC and Survival follow-up ‘

BID = bwica daily: n=number of patients; NSCLC =non-small cell lung cancer.

Tumour assessments were performed every 8 weeks according to RECIST version 1.1 until
disease progression. Patients were treated until disease progression, unacceptable toxicity,
withdrawal of consent, or death, whichever occurs first. Patients who discontinued treatment
were planned to be followed for safety and OS; these patients could remain in the study.

AEs were collected up to 4 weeks after last dose; thereafter only serious AEs were reported.

Study Dates

First patient entered 19 August 2014

Last patient entered 20 January 2016

Data cut-off 09 February 2017

Database lock 31 March 2017
Primary objective

To evaluate and compare the efficacy of alectinib compared to crizotinib in patients with
treatment-naive anaplastic lymphoma kinase (ALK)-positive advanced non-small cell lung
cancer (NSCLC), as measured by investigator assessed progression-free survival (PFS).
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Secondary objectives

Efficacy

To evaluate and compare the Objective Response Rate (ORR) and Duration of Response
(DOR).

To evaluate and compare the time to progression in the CNS on the basis of IRC review of
radiographs by RECIST v1.1 and Revised Assessment in Neuro Oncology (RANO) criteria, as
well as:

— To evaluate CNS objective response rate (C-ORR) in patients with CNS metastases who
have measurable disease in the CNS at baseline.

— To assess CNS duration of response (C-DOR) in patients who have a CNS Objective
Response.

— To assess CNS progression rates (C-PR) at 6, 12, 18, and 24 months on the basis of
cumulative incidence.

— To evaluate and compare the PFS assessment by the IRC.

— To evaluate and compare the OS.
Safety
To evaluate the safety and tolerability of alectinib compared with crizotinib.
PK
To characterise the pharmacokinetics of alectinib and metabolite(s)
Patient-reported outcomes

To evaluate and compare time to deterioration (TTD) in patient reported lung cancer
symptoms of cough, dyspnoea (single item and multi item subscales), chest pain, arm and
shoulder pain, and fatigue as measured by the European Organization for the Research and
Treatment of Cancer (EORTC) Quality of Life Questionnaire-Core (QLQ-C30) and the
supplemental lung cancer module (QLQ LC13) as well as a composite of three symptoms
(cough, dyspnoea, chest pain).

To evaluate and compare PROs of health-related quality of life (HRQoL), patient functioning,
and side effects of treatment as measured by the EORTC QLQ-C30 and EORTC QLQ-LC13.

Exploratory objectives

To evaluate and compare patient’s health status as assessed by the EuroQoL 5 Dimension (EQ-
5D 3L) questionnaire to generate utility scores for use in economic models for reimbursement.

To evaluate and compare the onset of hypogonadism in adult men by measuring total
testosterone and free testosterone (either by direct measurement or by calculation using
albumin and sex hormone-binding globulin [SHBG]), follicle stimulating hormone (FSH), and
luteinizing hormone (LH) levels in blood.

To evaluate and compare efficacy in patients with treatment-naive ALK-positive NSCLC as
assessed by the FISH Vysis ALK Break Apart FISH Probe Kit (Abbott).

To evaluate and compare efficacy and safety in patients having treatment-naive ALK-positive
NSCLC as assessed by plasma ALK assays (polymerase chain reaction [PCR] and/or
sequencing).

To determine the correlation between ALK status as assessed by plasma ALK PCR and/or
plasma ALK sequencing tests, with ALK status obtained using the Ventana ALK IHC and FISH
Vysis ALK Break Apart FISH Probe Kit (Abbott).
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To investigate molecular mechanisms of resistance to ALK inhibitors.
To investigate detection of ALK mutations/fusions in plasma.

Data pertaining to these endpoints were not included in the CSR as per SAP Version 4, dated
4 March 2017

An independent Data Monitoring Committee (iDMC) was established to monitor the progress of
the study and ensure that the safety of patients enrolled in the study was not compromised.

A central IRC was established to perform independent radiological review of all scans to
determine the secondary endpoints of the overall disease PFS and time to CNS progression, both
on the basis of RECIST v1.1. The independent review of MRI and CT scans was not to determine
either eligibility or treatment modification. All treatment-related decisions were made by the
investigator using local assessments.

7.1.1.2.  Inclusion and exclusion criteria
Inclusion criteria
Patients who met the following criteria were eligible for study entry:

Histologically or cytologically confirmed diagnosis of advanced or recurrent (Stage IIIB not
amenable for multimodality treatment) or metastatic (Stage IV) NSCLC that is ALK-positive
as assessed by the Ventana [HC test. Sufficient tumour tissue to perform ALK I[HC and ALK
FISH was required. Both tests were performed at designated central laboratories.

Age = 18 years old.
Life expectancy of at least 12 weeks.
ECOG PS of 0-2.

No prior systemic treatment for advanced or recurrent NSCLC (Stage I1IB not amenable to
multimodality treatment) or metastatic (Stage [V) NSCLC.

Adequate hematologic function:

Platelet count =2 100 x109/L. ANC = 1500 cells/pL.
Haemoglobin = 9.0 g/dL.

Adequate renal function:

An estimated glomerular filtration rate (eGFR) calculated using the Modification of Diet in
Renal Disease equation of at least 45 mL/min/1.73 m2.

Patients must have recovered from effects of any major surgery or significant traumatic
injury at least 28 days before the first dose of study treatment.

Measurable disease (by RECIST v1.1) prior to the administration of study treatment.

Prior brain or leptomeningeal metastases allowed if asymptomatic (for example, diagnosed
incidentally at study baseline). Asymptomatic CNS lesions might have been treated at the
discretion of the investigator as per local clinical practice. If patients had neurological
symptoms or signs due to CNS metastasis, patients needed to complete whole brain
radiation or gamma knife irradiation treatment. In all cases, radiation treatment must have
been completed at least 14 days before enrollment and patients must have been clinically
stable.

For all females of childbearing potential, a negative pregnancy test must have been obtained
within 3 days before starting study treatment.
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For women who are not postmenopausal (= 12 months of non-therapy-induced
amenorrhoea) or surgically sterile (absence of ovaries and/or uterus), agreement to remain
abstinent or use single or combined contraceptive methods that result in a failure rate of <
1% per year during the treatment period and for at least 3 months after the last dose of
study drug. Abstinence was only acceptable if it was in line with the preferred and usual
lifestyle of the patient. Periodic abstinence (for example, calendar, ovulation, symptothermal
or postovulation methods) and withdrawal were not acceptable methods of contraception.
Examples of contraceptive methods with a failure rate of < 1% per year include tubal
ligation, male sterilization, hormonal implants, established and proper use of combined oral
or injected hormonal contraceptives, and certain intrauterine devices. Alternatively, two
methods (for example, two barrier methods such as condom and cervical cap use) may have
been combined to achieve a failure rate of < 1% per year. Barrier methods must always have
been supplemented with the use of a spermicide.

For men, agreement to remain abstinent or use a condom plus an additional contraceptive
method that together result in a failure rate of < 1% per year during the treatment period
and for at least 3 months after the last dose of study drug.

Abstinence was only acceptable if it was in line with the preferred and usual lifestyle of the
patient. Periodic abstinence (for example, calendar, ovulation, symptothermal, or
postovulation methods) and withdrawal were not acceptable methods of contraception.

Able and willing to provide written informed consent prior to performing any study-related
procedures and to comply with the study protocol, including patients must have been
willing and able to use the electronic patient-reported outcome (ePRO) device.

Evaluator comments:

1.

The option to treat or not to treat any asymptomatic brain metastases or leptomeningeal
disease identified at baseline with other modalities prior to enrolment, may have
introduced some imbalances between the arms between those with untreated brain
metastases, as well as the effect of very recently treated brain metastases (which might
delay relapse independently of the systemic therapy). Note is made that patients had to
have completed any radiation treatment at least 14 days prior to enrollment therefore
treatment allocation would not be known prior to making a decision about whether to use
other modalities. This is partly addressed as the sponsor provides a breakdown for each
arm of the CNS response rates for patients with CNS metastases that have not been
previously treated. Ideally, it would have been helpful to have a further breakdown by time
since treatment for those previously treated, but the resulting subgroup numbers would
have been very small.

Patients with recent wounds from surgery or trauma were required to have had at least 28
days’ recovery time. This was not an exclusion study in the initial registration study and it is
not known if this was also required for enrolment into the other Phase Ill study J-ALEX (the
sponsor is requested to confirm this). The sponsor is requested to state what evidence exists to
support this being an exclusion criteria (both clinical and nonclinical) and what led to its
introduction into this Phase 11l study. This criterion is not currently included in the Clinical
Trials section of the P If there is evidence to support an issue, such as with wound healing, the
PI Clinical Trials section should include this exclusion, the RMP Safety Specification and
possibly the CMI should be updated accordingly. (Clinical Question)

The sponsor has indicated in Response-5 that there were ‘Per protocol, patients who did
not recover from major surgery or significant traumatic injury 28 days before the first dose
of study treatment were also not included in the initial Phase Il registration studies
(NP28761 and NP28673).” The sponsor stated that no instances of impaired wound healing
have been reported in the Phase Il studies, ALEX or J-ALEX and this exclusion criterion is
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used as standard by the sponsor. While clotting abnormalities were observed in repeat
dose studies in rats, no impact on coagulation parameters was observed in clinical studies.

Evaluator comment: This response is satisfactory, and the evaluator is in agreement with the
sponsor that no PI or CMI updates is warranted at this time.

Exclusion Criteria
Patients who met any of the following criteria were excluded from study entry:

Patients with a previous malignancy within the past 3 years were excluded (other than
curatively treated basal cell carcinoma of the skin, early gastrointestinal [GI] cancer by
endoscopic resection, in situ carcinoma of the cervix, or any cured cancer that was
considered to have no impact in PFS and OS for the current NSCLC).

Any GI disorder that may have affected absorption of oral medications, such as
malabsorption syndrome or status post-major bowel resection

Liver disease characterised by:

ALT or AST > 3 x ULN (= 5 x ULN for patients with concurrent liver metastasis)
confirmed on two consecutive measurements

OR
Impaired excretory function (for example, hyperbilirubinaemia) or synthetic function or
other conditions of decompensated liver disease such as coagulopathy, hepatic
encephalopathy, hypoalbuminemia, ascites, and bleeding from oesophageal varices

OR

Acute viral or active autoimmune, alcoholic, or other types of acute hepatitis

National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE)
(version 4.0) Grade 3 or higher toxicities due to any prior therapy such as radiotherapy
(excluding alopecia), which had not shown improvement and were strictly considered to
interfere with current study medication

History of organ transplant
Co-administration of anti-cancer therapies other than those administered in this study
Patients with baseline QTc > 470 ms or symptomatic bradycardia

Administration of strong/potent cytochrome P450 (CYP)3A inhibitors or inducers within 14
days prior to the first dose of study treatment and while on treatment with alectinib or
crizotinib (described in Appendix 3 of the protocol)

Administration of agents with potential QT interval prolonging effects within 14 days prior
to the first administration of study drug for all patients and while on treatment through the
end of the study for crizotinib-treated patients only

History of hypersensitivity to any of the additives in the alectinib drug formulation
History of hypersensitivity to any of the additives in the crizotinib drug formulation
Pregnant or lactating women

Known HIV positivity or AIDS-related illness

Any clinically significant concomitant disease or condition that could interfere with, or for
which the treatment might interfere with, the conduct of the study or the absorption of oral
medications or that would, in the opinion of the Principal Investigator, pose an unacceptable
risk to the patient in this study
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Any psychological, familial, sociological, or geographical condition potentially hampering
compliance with the study protocol requirements and/or follow-up procedures; those
conditions should be discussed with the patient before trial entry.

Evaluator comment: The sponsor provided a list to investigators of the medicines of substrates,
inducers of drug-metabolising enzymes and transporters. It is noted that many of these are
antiretroviral therapies used to treat HIV and also other cancer treatments, neither of which
was permitted in the study. However, within this list (copied below) are some medications
which are available over the counter (St John’s wort), those used commonly for the treatment of
infections including quinolone and macrolide antibiotics and antifungal therapies, and also used
for the treatment of seizures, which is relevant for this population, 40% of whom had brain
metastases at study entry. The sponsor should include a list of relevant medications in the PI
and CMI to advise prescribers and patients of medicines to avoid.

Table 12: Potent CY3A inducers and inhibitors, P-gp substrates and inducers and dual
UGT1A1/CYP3Asubstrates, inhibitors and inducers

CYP3A Potent Inducers CYP3A Potent Inhibitors
avasimibe, barbilurates, carbamazepine, aprepitant, atazanavir, bocaprevir,
efavirenz, ethosuximide, garic supplements, clprofioxacin, clarithromycin, conivaptan,
modafinil, nevirapine, oxcarbazepine, diltlazem, erythromycin, fluconazole, grapefruit
phenobarbital, phenytoin, pioglitazone, Juice, indinavir, itraconazole, ketoconazole,
primidone, rifabutin, rifampin, rifapentine, St. lopinavir, mibefradil, nefazodone, nelfinavir,
John's wort, troglitazone posaconazole, ritonavir, saquinavir, telaprevir,
talithromycin, troleandomycin, verapamil,
variconazole
P-gp
Substrates Inducers
aliskiren, ambrisentan, avasimibe, carbmazepine,
colchicing, dablgatran, phenytoln, rifampin, St John's
digoxin, everolimus, wiort, tipranavir

fexofenadine, imatinib,
lapatinit, maraviroc, nilotinib,
posaconazole, pravastatin,
ranglazine, saxagliptin,
sirolimus, sitagliptin, talinolol,
tolvaptan, topotecan

Dual UGT1A1/CYP3A

Substrates Inhibitors Inducers

buprenorphine, raltegravir atazanavir rifampin

Levien TL. and Baker DE Cytochrome P450 Drug Interactions. Therapeutic Research Center

Pharmacist's Letter/Prescriber's Letter [resource on the Internet]. 2003. Avallable from;

www, pharmacistsletter.com and www.prescribersletter.com.

Zhang L. Transporter Mediated Drug-Drug Interactions. FDA. Clinical Pharmacology Advisory
Committea Meeting Topic 4: Transporter-Mediated Drug-Drug Interactions Atlanta, GA, March
17, 2010.

This information in this appendix is adapted from Levien and Baker 2003', Zhang 20107,
and FDA Guidance on Drug-Drug Interactions.

7.1.1.3.  Study treatments

Alectinib 600 mg was administered orally BID with food in the morning and evening and
crizotinib at 250 mg was administered orally BID (with or without food) in the morning and
evening. If a patient missed a dose, it could be taken within 6 hours of the scheduled time. If the
time was greater than 6 hours, or if the patient vomited the dose, the patient was instructed to
wait until the next scheduled time and take the next scheduled dose.

Patients were eligible for treatment switching/post-study access if all of the following
conditions were met:
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The patient has a life-threatening or severe medical condition and requires continued study
drug treatment for his or her well-being

There are no appropriate alternative treatments available to the patient

The patient and his or her doctor comply with and satisfy any legal or regulatory
requirements that apply to them

The sponsor has reasonable safety concerns regarding the study drug as treatment for ALK-
positive NSCLC

Provision of study drug is not permitted under the laws and regulations of the patient's
country

A patient will not be eligible to receive study drug after the end of the study if any of the
following conditions are met:

The study drug is commercially marketed in the patient's country and is reasonably
accessible to the patient (for example, is covered by the patient's insurance or would not
otherwise create a financial hardship for the patient)

The sponsor has discontinued development of the study drug or data suggest that the study
drug is not effective for ALK-positive NSCLC

Evaluator comment: Arguments could be made for most of the patients in Australia to meet the
criteria for treatment switching from crizotinib to alectinib post-progression or for intolerance.
For those progressing on alectinib, the treatment options are less clear as there is no evidence at
this time to support a benefit for changing to other ALK inhibitors. Potential options in Australia
at the time of this study include crizotinib, ceritinib or chemotherapy.

Concomitant therapies

Caution was recommended when using medications known to be potentially affected by
alectinib (a potent P-gp transport and breast cancer resistance protein transporter) or
crizotinib (a moderate inhibitor of CYP3A, CYP2B6 and from in vitro studies, P-gp transport
inhibitor). Crizotinib is known to cause bradycardia and therefore avoidance of medications
causing bradycardia was recommended.

Prohibited therapies/food

The following were prohibited unless discussed and documented with the investigator and
Sponsor’s Clinical Pharmacologist:

Potent inducers or inhibitors of CYP3A

Any concomitant medications known to affect QT interval within 2 weeks before
commencement for all medications, and while on study for patients receiving crizotinib

Systemic immunosuppressive drugs, cytotoxics or chemotherapeutics, ergot derivatives,
probenecid, bile acid derivatives

Radiotherapy/radionuclide therapy except for palliative radiotherapy to bone lesions or for
pain control

Additional investigational drug except in follow-up period
Grapefruit products

7.1.1.4.  Efficacy variables and outcomes

Primary efficacy variable

PFS is defined as the time from date of randomization to the date of first documented disease
progression or death, whichever occurs first. The primary endpoint of PFS will be determined
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on the basis of investigator assessment of progression using RECIST v1.1. Clinical lesions will be
documented by colour photography (with caliper measurement for measurable lesions),
computed tomography (CT) scans, and other modalities (for example, MRI, brain scans), using
RECIST v1.1 at baseline and every 8 weeks or sooner if clinically indicated, until disease
progression and during post-progression on treatment (isolated asymptomatic CNS
progression) and at the post-treatment visit (4 weeks after permanent discontinuation). The
same modality should be used to document lesions throughout the study. PET scan, bone scan
and ultrasound cannot be used to measure lesions as per RECIST v1.1.

Patients who discontinue treatment prior to disease progression (for example, due to toxicity)
will continue on study and will be followed until disease progression and for OS regardless of
whether they subsequently receive anti-cancer therapy.

Secondary efficacy endpoints
PFS by IRC will be based on the same methodology as the investigator-assessed PFS.

Time to CNS progression is defined as the time from randomization until radiographic evidence
of CNS progression, as determined by independent central radiological review for all patients,
regardless of their baseline status of CNS metastases. CNS progression is defined as progression
due to newly developed CNS lesions and/or progression of preexisting baseline CNS lesions as
per RECIST v1.1.

In the subgroup of patients with measurable CNS lesions at baseline, an exploratory analysis of
C-ORR defined as the percentage of patients who achieve a best overall response of CR or PR
(defined by RECIST v1.1 as a 30% decrease in the sum of longest diameters of measurable CNS
lesions referencing baseline) will also be performed. Duration of CNS response C-DOR in
patients who have a CNS Objective Response, and C-PR at 6, 12, 18, and 24 months will be
analysed.

An exploratory analysis of these endpoints will also be performed on the basis of RANO criteria
assessed by the IRC.

ORR, on the basis of investigator assessment, is defined as the percentage of patients who attain
a CR or PR. Per RECIST v1.1, confirmation of objective response is not required for this
secondary endpoint. Patients without a post-baseline tumour assessment will be considered
non-responders, as will patients with a best overall response of stable disease (SD), PD, or NE
(not evaluable).

DOR, which is defined as the time from when response (CR or PR) was first documented to first
documented disease progression or death (whichever occurs first). This will only be calculated
for patients who have a best overall response of CR or PR. Patients who do not progress or die
after they have had a response are censored at the date of their last tumour measurement.

0S is defined as the time from the date of randomization to the date of death due to any cause.
Patients without an event will be censored at the last date known to be alive. Patients without
any follow-up information will be censored at the date of randomization. A survival follow-up
will be performed based on more mature data.

Safety assessments will include monitoring and recording of: AEs, SAEs and non-SAEs of special
interest, protocol-specified vital signs, ECOG PS, Laboratory investigations, ECGs (heart rate, RR,
PQ, QRS and QT duration, and QT interval corrected using Fridericia’s formula (QTcF).

The PK outcome measures for this study are as follows:

Sparse (pre-dose) PK samples for measurement of alectinib and its major metabolite(s) will
be collected in all study patients receiving alectinib treatment

Serial/intensive PK sampling will be collected in a subset of consenting patients enrolled to
receive alectinib treatment (approximately 10% to 15%, at least approximately n = 20)
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PK parameters will be determined as appropriate and where data allow:

The pharmacokinetics of alectinib (and metabolite[s], if appropriate) will be described, and
the between-patient variability will be estimated using a population PK approach. The
potential influence of covariates that contribute significantly to the between-patient
differences in PK parameters of alectinib will also be explored and quantified.

Non-compartmental analysis may be conducted in patients undergoing serial/intensive PK
sample collection, as appropriate and where data allow.

The Patient-reported outcomes (PROs) measures for this study are as follows:

EORTC QLQ-C30 and the EORTC QLQ-LC13 to determine the impact of alectinib compared
with crizotinib as measured by TTD in patient-reported lung cancer symptoms (for example,
cough, dyspnoea [single item and multi-item scales], pain in chest, pain in arm/shoulder,
fatigue)

The EORTC QLQ-C30 and EORTC QLQ-LC13 to measure PROs of HRQoL, patient functioning,
and side effects of therapy compared between patients treated with alectinib and those
treated with crizotinib

Patient responses were captured using an ePRO device to capture PRO data (EORTC QLQ-C30,
QLQ-L13, and EQ-5D responses) and maintain a diary of daily drug intake (crizotinib arm) or
drug intake with food (alectinib arm). The data will be transmitted via pre-specified
transmission method (for example, web or wireless) automatically after entry to a centralized
database at the ePRO vendor.

Exploratory endpoints
The exploratory outcome measures for this study are as follows:

EQ-5D-3L to generate utility scores for use in economic models for the purpose of
reimbursement

Total testosterone and free testosterone levels (either by direct measurement or by
calculation using albumin and SHBG), FSH, and LH in blood to measure an onset of
hypogonadism in adult men

Results from the FISH Vysis® ALK Break Apart FISH Probe Kit (Abbott) to evaluate and
compare efficacy in patients with treatment-naive NSCLC that is ALK-positive by FISH test

ALK fusion status in circulating tumor nucleic acids from plasma to evaluate and compare
efficacy and safety in patients with treatment-naive NSCLC that is ALK-positive by plasma
ALK tests (PCR and/or sequencing) for diagnostic purposes

Post-progression tumor mutation status to study molecular mechanisms of resistance to
ALK inhibitors

ALK mutation status in plasma DNA to monitor efficacy and disease progression

With appropriate consent, post-progression tumour biopsies may be collected to investigate
resistance mechanisms.

Mandatory blood and plasma samples were collected to determine:
mutation in ALK and other escape genes (e.g. KRAS, EGFR)
ALK rearrangement in plasma samples.

Pharmacogenomics in those in the alectinib arm to understand inter-individual variability
and safety and alectinib PK
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Optional blood samples were collected to:
Develop diagnostic ALK plasma testing for those testing negative on [HC
Optional genomic sequencing research
Use as a source of healthy tissue for genomic sequencing research
7.1.1.5. Randomisation and blinding methods

There was no blinding as this is an open label trial for clinical sites or patients. The protocol
states that the independent review of scans for the secondary endpoints of PFS and time to CNS
progression on the basis of IRC will be performed in a blinded fashion.

Central randomization will be performed via an interactive voice or web-based response system
(IxRS) using the following stratification factors:

Eastern Cooperative Oncology Group Performance Status (ECOG PS) (0/1 versus 2) race
(Asian versus non-Asian), and

CN metastases at baseline (yes versus no)

Evaluator comment: the sponsor has been asked to provide a breakdown for each arm of those
patients with CNS metastases at baseline which had been treated versus not treated before
study entry.

7.1.1.6.  Analysis populations as per SAP Version 4
Efficacy

The primary analysis population for efficacy is the intent-to-treat (ITT) population defined as all
randomised patients. Patients will be assigned to the treatment group to which they were
randomised.

Safety

The primary analysis population for safety is the Safety Analysis Population (SAP) defined as all
patients who received at least one dose of study medication. Patients will be assigned to
treatment groups as treated, and all patients who received any dose of alectinib will be included
in the alectinib treatment arm.

Secondary analysis populations
FISH Positive Population (FPP)

This is defined as all patients in the ITT population who were ALK-positive using the Vysis FISH
assay. Patients will be assigned to the treatment group to which they were randomised. This
analysis population will be used to perform a supportive analysis of the study data based on the
Vysis FISH assay.

Pharmacokinetic-evaluable population

The Pharmacokinetic-Evaluable Population is defined as all patients who received any dose of
study medication and who have at least one post-baseline pharmacokinetic (PK) sample
available.

PRO-evaluable population

The Pharmacokinetic-Evaluable Population was defined as all patients who received any dose of
study medication and who have at least one post-baseline PK sample available.

7.1.1.7.  Sample size (SAP version 4)

At the time of writing the trial protocol, no data on the median PFS for the first line treatment of
patients with crizotinib were available, so an estimate of 9.8 months was used based on results
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from the second-line Phase III trial and a single arm Phase II for crizotinib in patients receiving
crizotinib after prior chemotherapy. When the Phase III PROFILE 1014 study of crizotinib
versus standard pemetrexed-platinum-based chemotherapy in previously untreated patients
with ALK-positive non-squamous NSCLC reported a median PFS of 10.9 months for crizotinib,
this estimate for this study was revised to 10.9 months. ‘An HR of 0.65 for alectinib versus
crizotinib (i.e, an increase from 10.9 months median PFS to 16.8 months) will be targeted.’

In this study, 286 patients will be enrolled in a 1:1 randomization allocation over 24 months,
assuming a non-linear recruitment.

Enrollment will take approximately 24 months on the basis of an assumption of non-linear
recruitment as follows:

Month 1: 1 patient per month

Month 2: 2 patients per month

Month 3: 4 patients per month

Month 4: 6 patients per month

Month 5: 8 patients per month

Month 6: 10 patients per month

Month 7: 12 patients per month

Months 8- 12: 13 patients per month
Months 13- 14: 14 patients per month
Month 15 onwards: 15 patients per month

A total of 170 PFS events are required to achieve 80% power at a two-sided alpha level of 5%.
This number of PFS events is estimated to occur approximately 33 months after the first patient
has been enrolled.

To illustrate sensitivity, if only 160 PFS events are observed by the clinical cutoff, the study has
78.1% power; if only 165 PFS events are observed, the study has 79.3% power with the
assumed HR of 0.65 and an alpha of 0.05.

No interim analyses for efficacy or futility are planned.

An analysis of overall survival (0OS) will be performed at the time of the final analysis of the
primary endpoint of PFS. A survival follow-up analysis will be performed once approximately
50% of patients (i.e., 143 patients) have died. The median OS in the crizotinib arm is assumed to
be 24 months and the expected median OS in the alectinib treatment arm is 30 months, equating
to an HR of 0.83. On the basis of the sample size (n = 286), the trial will not be powered to
demonstrate a statistically significant difference in OS of this magnitude. At the time of the final
analysis of the primary endpoint of PFS, on the basis of the above assumptions, 106 OS events
are expected to have occurred. The events required for the survival follow-up analysis are
expected to occur approximately 42 months after the first patient has been enrolled.

7.1.1.8.  Statistical methods and statistical analysis plan
The Statistical Analysis Plan version 4 dated 3 March 2017 was located.
The earlier Versions were dated, 30 November 2015, 1 November 2016, and 9 December 2016.

Evaluator comment: The final version of the SAP was produced after the data cut-off date for
the CSR (07 February 2017).

No other documents were provided in the Module 5 folder ‘b028984’.
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Primary efficacy endpoint analysis

Patients who have not experienced disease progression or death at the time of analysis will be
censored at the last tumour assessment date either during study treatment or during follow-up.
Patients with no post-baseline tumour assessment will be censored at the date of
randomization.

The treatment comparison of PFS will be based on a stratified log-rank test at the 5% level of
significance (two-sided). The randomization stratification factors are ECOG PS (0/1 versus 2)
and race (Asian versus non-Asian), as recorded on the eCRF, and CNS metastases at baseline
(yes versus no). These factors will be included in the stratified log-rank analysis as long as an
individual stratum includes > 10% of the ITT population. For analysis purposes, stratification
according to CNS metastases at baseline will be performed on the basis of the IRC assessment
rather than the investigator assessment, given that the independent assessment by
neuroradiologists is deemed to be the most reliable and will correspond to the populations used
to assess the CNS efficacy endpoints. Results from an unstratified log-rank test will also be
presented as a supportive analysis.

Because patients were stratified on the basis of CNS metastases at baseline by investigator
assessment, baseline characteristics grouped by CNS metastases at baseline by IRC will be
summarized by treatment arm. Concordance of CNS metastases at baseline between
investigator and IRC will also be reported.

Additional supportive analyses include Kaplan-Meier and Cox modelling approaches. The
Kaplan-Meier method will be used to estimate the median PFS for each treatment arm with 95%
confidence limits, and a Kaplan-Meier curve will be constructed to provide a visual description
of the difference between the treatment arms. A stratified Cox proportional hazard regression
model will be used including treatment in order to provide an estimate of the treatment effect
expressed as an HR (alectinib versus crizotinib), as well as a 95% CI. The proportional hazards
assumption will be assessed both graphically from the Kaplan-Meier plot as well as by adding a
treatment by time interaction term to the Cox regression model. If the proportional hazards
assumption is not met, alternative appropriate methods will be used.

The difference between the two treatment groups will be assessed and tested for the following
hypothesis: the survival distribution function (SDF) of the alectinib treatment group is the same
as for the crizotinib treatment group versus the alternative that the two distributions are
different:

HO: SDF (alectinib) = SDF (crizotinib)

versus

H1: SDF (alectinib) # SDF (crizotinib)

where SDF denotes the survival distribution function of the parameter PFS.

A secondary analysis of the primary endpoint of investigator-assessed PFS based on the FPP will
be performed at the time of the primary analysis. A major discrepancy between the Ventana IHC
assay and the Vysis FISH assay may necessitate a follow-up analysis of the primary endpoint
based on 170 PFS events observed in the FPP to ensure 80% power of the log-rank test under
the assumption of a hazard ratio of 0.65 in this secondary population.

The final analysis of the primary endpoint of PFS will occur when 170 PFS events have occurred,
on the basis of the investigators’ assessments. This is estimated to occur approximately 33
months after the first patient has been enrolled. A survival follow-up analysis will be performed
once approximately 50% of patients (i.e,, 143 patients) have died, which is estimated to occur
approximately 42 months after the first patient has been enrolled.
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Sensitivity analyses

The following sensitivity analyses will be performed on the primary endpoint of PFS with the
following changes from the primary analysis:

Censor patients at the last adequate tumour assessment prior to the start of non—protocol-
specified anti-cancer therapy received prior to observing progression

Censor patients for whom documentation of disease progression or death occurs after = 2
missed tumour assessments. These patients will be censored at the last tumour assessment
prior to the missed assessments.

Censor patients who discontinue study treatment (due to personal preference or toxicity)
and/or withdraw or are lost to follow-up prior to observing progression.

Two additional sensitivity analyses for PFS include:

The effect of missing tumour assessments will be assessed if the number of missing
assessments in either arm is > 5%. For patients with progression determined following one
or more missing tumour assessments, the progression will be backdated to the first missing
tumour assessment.

The effect of loss to follow-up will be assessed depending on the number of patients who are
lost to follow-up. If > 5% of patients are lost to follow-up for PFS in either treatment arm, a
‘worst-case’ analysis will be performed in which patients who are lost to follow-up will be
considered to have progressed at the last date they were known to be progression-free.

Subgroup analyses

PFS by investigator and IRC assessments will be presented separately for important subgroups
including age (< 65, 2 65), sex, race (Asian, non-Asian), and smoking status and baseline
prognostic characteristics including baseline ECOG PS, CNS metastases at baseline as
determined by IRC, and prior brain radiation (in patients with CNS metastases at baseline). The
HR including a 95% CI will be presented separately for each level of the categorical variables.

Evaluator comment: in the Version 4 of the SAP, the following subgroup analysis appears to
have been removed (it was mentioned in the study protocol):

Subgroup analyses of PFS will be performed for patients with baseline CNS metastases and
for patients without baseline CNS metastases. In addition, a subgroup analysis of Time to
CNS Progression will be performed, excluding patients who had pre-treatment radiation
therapy for CNS lesions.

While this addresses the concern about the potential for imbalances based on prior
treatment of brain metastases the numbers are small with only 15 and 14 patients in the
crizotinib and alectinib arms, respectively.

A survival follow-up analysis will be performed once approximately 50% of patients (i.e., 143
patients) have died. The median OS in the crizotinib arm is assumed to be 24 months, and the
expected median OS in the alectinib treatment arm is 30 months, equating to an HR of 0.83. On
the basis of the sample size (N = 286), the trial will not be powered to demonstrate any
statistically significant difference in OS of this magnitude.

At the time of the final analysis of the primary endpoint of PFS, on the basis of the above
assumptions, 106 OS events are expected to have occurred. The survival follow-up analysis is
expected to occur approximately 42 months after the first patient has been enrolled.
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If the primary endpoint of PFS is statistically significant at a two-sided 5% significance level, the
following secondary endpoints will be tested in the following sequential order, each at a two-
sided 5% significance level:

PFS by IRC

Time to CNS progression - In order to account for the competing risks inherent in such an
analysis, HRs, including statistical inference on the basis of a two-sided log-rank test, to
compare the risk of CNS progression between the alectinib and crizotinib treatment groups,
will be computed on the basis of cause-specific hazard functions.

The probability of CNS progression, non-CNS progression, and death will each be estimated
using cumulative incidence functions.

For descriptive purposes, estimates of the CNS progression rates over time with 95% Cls on
the basis of cumulative incidence functions will be presented. A Gray’s test to compare the
risk of CNS progression between alectinib and crizotinib will also be performed as a
supportive analysis.

An exploratory analysis of CNS Time to Progression on the basis of RANO criteria will also
be performed on the basis of the IRC assessments.

ORR An estimate of ORR and its two-sided 95% CI will be calculated using the Clopper-
Pearson method for each treatment arm. Response rates in the treatment groups will be
compared using a stratified Mantel-Haenszel test on the basis of the randomization
stratification factors. The difference in ORR between the two treatment arms will be
presented together with a two-sided 95% CI on the basis of a normal approximation to the
binomial distribution.

ORR Because the determination of duration of response (DOR) is based on a non-
randomised subset of patients, formal hypothesis testing will not be performed. DOR will be
estimated using Kaplan-Meier methodology and an HR on the basis of a Cox proportional
regression model will be calculated.

OS SAP Version 4 states that a survival follow-up analysis will be performed based on more
mature data.

Safety

Descriptive summary tables of change from baseline over time will be provided for vital signs
and descriptive statistics will be tabulated for ECOG PS. ECG findings over time will be
summarized.

PK analyses

Summary statistics (for example, means, standard deviation, coefficient of variation %,
geometric means, medians and ranges) for plasma concentrations and/or PK parameters for
alectinib and metabolite(s) will be presented by treatment and nominal collection times
(plasma concentrations only), as appropriate. Additional plots or summary statistics may be
constructed or calculated, as appropriate.

Results of PK and/or any PK/pharmacodynamic analyses may be reported outside the CSR.

Nonlinear mixed-effects modeling (with software NONMEM) will be used to analyze the sparse
and/or serial/intensive plasma concentration-time data for alectinib. The PK data from this
study may be pooled with data from other studies.

Population and individual PK parameters will be estimated and the influence of various
covariates (such as age, gender, and body weight) on these parameters will be investigated.

Exploratory analyses will be conducted to investigate the relationship between alectinib
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PK exposure and efficacy/safety parameters.

Details of the mixed-effects modeling and exploratory analyses will be reported in a document
separate from the clinical study report.

7.1.1.9. Clinical study protocol and amendments

Five versions of the Protocol were presented in reverse order within the pdflisted as CSR-
B028984. The first four were global changes and the 5t version was country-specific.

Protocol version 1 10 Feb 2014
Protocol version 2 08 Oct 2014

Protocol BO28984 was amended to include the latest clinical and safety information, FDA label
instructions regarding managing crizotinib toxicity, and incorporate feedback from various
Ethics Committees.

Key amendments:

specified that local treatment of patients with isolated, asymptomatic CNS metastases could
occur on study, and also that patients could be treated prior to study entry as per local
clinical practice

updated statistical considerations based on publication of data on median PFS in patients
treated first line with crizotinib

described post-trial access to alectinib
updated information about adequate renal function
other updates were largely administrative

Protocol version 3, 14 May 2015

Changes include those to the specific timing of dose administration, pharmacokinetic objectives,
concomitant therapy, and exploratory objectives.

Key amendments:

amended PK sample collection to optimise optional participation

amended requirement for timing in relation to meals for alectinib

amended concomitant medications permitted to reflect updated information on alectinib
Protocol version 4 15 April 2016
Key amendments:

Changes include those to adverse events (AEs) relating to alectinib data and management of
alectinib AEs guidelines, restrictions related to QT-prolonging concomitant medications for
alectinib, and guideline for the management of missing doses of alectinib.

Change of the risk of hepatobiliary laboratory tests elevations to hepatotoxicity

Change of the risk of muscular adverse events and CPK elevations to severe myalgia and
CPK elevations for alectinib

Restrictions related to concomitant medications known to prolong the QT interval have

Been modified and advice regarding management of QT prolongation removed for alectinib
(but still in place for crizotinib)

The FISH Positive Population (FPP) was intended to be used for possible registration
purposes in the event that the Ventana IHC companion diagnostic for Alectinib would not be
registered. All analyses would, in that event, have been based on the FPP-population and the
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same pre-specified testing strategy of secondary endpoints would have been applied for the
FPP. Following the FDA approval in June 2015 of the Ventana ALK IHC assay as companion
diagnostic for crizotinib the fully powered analyses of the FPP have become redundant and
are removed from the BO28984 study protocol. The ALK FISH positive secondary
population will be used to perform a supportive analysis of the study data based on the
Vysis FISH assay (Section 6 and Section 6.8, Clinical Study Protocol).

Introduced use of sunscreen for alectinib-related photosensitivity
Update

Presentation of selected adverse events, nominating the toxicities under this heading
presented in the CSR; previously this stated those related to ALK inhibitors and TKIs.

Protocol amendment, Version 5 10 February 2017(Canada) - Country-specific

Key amendment: inclusion of gastric perforation to align with the Product Monograph for
alectinib

First patient entered 19 August 2014
Last patient entered 20 January 2016
Data cut-off 09 February 2017

Evaluator comments: As can be seen, the 3 amendments occurred during the course of the
study, with the final version amended nearly 3 months after the final patient was enrolled.

7.1.1.10. Participant flow

As of the data cut-off of 09 February, 70% in the crizotinib arm and 45% in the alectinib arm
had discontinued treatment, most commonly due to progressive disease followed by AEs in both
arms (see Figure 4). Discontinuations from the study were 45.7% in the crizotinib arm and 23%
in the alectinib arm; most commonly due to death followed by withdrawal by subject in both
arms (see Table 13).
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Figure 4: Summary of patient disposition
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a Details of ‘0ther’reasons are provided in the Sumary of Screening Failures document
b Patients who discontinued treatment were planned to be followed for safety and O5; these patients
could remain in the study
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Table 13: Patient disposition - ITT population

Protocol: BD2B89354
Study Population: Intent to Treat Population

Disceontinuaticn Type Crizotinib Alectinib Total
Discontinuation Reascn [H=151} {H=152) {H=303)
Discontinued Study &9 (45.7%) 53 (34.9%) 122 (40.3%)
rdverse Event 2 1.3%) a 2 | 0.7%)
Death 40 (26.5%) 35 (23.0%) 75 (24.8%)
Last To Follow-Up 2 [ 1.3%) 3 [ 2.0%) 5[ 1.7%)

Protocel Viclation 1] a a
Non-Compliance L] a a
Withdrawal By Subjesct 22 (14.6%) 13 ( 5.6%) 35 (11.6%)
Physician Decisicon 3 2.0%) 1 ( 0.7%) 4 | 1.3%)
Other 0 1 ( 0.7%) 1 [ 0.3%
Discontinued Treatment 105 (&%.5%) 68 (44.7%) 173 (57.1%)
dverse Event 1% (12.6%) 17 (11.2%) 36 (11.59%)
Pregnancy L] a a
Death E { 4.0%) 2 [ 1.3%) 3 [ 2.6%)
Lost To Follow-Up 0 a a
Protocol Vielation 0 a a
Non-Compliance With Study Drug L] a a
Non-Compliance L] a a
Withdrawal By Subjesct 11  7.3%) 3 ([ 2.0%) 14 | 4.6%)
Physician Decision 2 1.3%) a 2 | 0.7%)
Progressive Diseass &l (3%.7%) 41 (27.0%) 101 (33.3%)
Symptomatic Deterioration 50 3.3%) 2 [ 1.3%) T 1 2.3%)
Other 2 ([ 1.3%) 3 [ 2.0%) 50 1.7%)

Data cutoff: 0% February 2017.

Frogram: /opt/BIOSTAT,/prod/cdpt7353/boZB984/t ds.sas
Cutput: /opt/BICSTAT/prod/cdt7853t/c2B984a/reports/t ds IT.cut  10APR2017 14:10

Table 14: Analysis populations

Crizotinib Alectinib Total
(W=151) {H=152) (H=303)

Intent to Treat Population
n (%) 151 (100.0%) 152 (100.0%) 303 (100.0%)

Safety Populaticn
n (%) 151 (100.0%) 152 (100.0%) 303 (100.0%)

Response Evaluable Population (Investigator)
n (%) 151 (100.0%) 152 (100.0%) 303 (100.0%)

Response Evaluable Population (IRC)
n (%) 145 ( 9e0.0%) 146 ( 96.1%) 291 ( 9€.0%)

FISH Positiwve Population
n (%) 97 ( €4.2%) 106 ( €9.7%) 203 ( €7.0%)

(NS Lesions at Bassline Bassd on RECISI:

Patients with Measurable CNS Lesicns 22 { 14.8%) Z1 ( 13.8%) 43 ( 14.2%)

Patients with Only Non-Measursble CWS Lesions 36 ( 23.8%) 43 | 28.3%) 79 { 26.1%)

Patients with Ho CHS Lesions 93 { €l.6%) 88 ( 57.%%) 131 ( 59.7%)
FRO Evaluable Population

n (%) 97 ( €4.2%) 100 ( ©€5.8%) 197 ( €5.0%)

ECG Evaluable Population
n (%) 146 ( 96.7%) 144 ( 94.7%) 290 ( 95.7%)
PK Evaluable Population

n (%) ] 144 ( 94.7%) 144 ( 47.5%)

Data cutoff: 0% February 2017.

Program: /fopt/BIOSTAT/prod/cdpt7853/bo28984/t_ds_ap.sas

Qutput: /opt/BIOSTAT/prod/cdt7853t/t28984a/reports/t ds ap IT.out J1IMRYZ2017 13:12
All randomised patients received at least one dose of their allocated study drug. 96% of patients
deemed by investigators to have measurable disease were confirmed by independent review of

the scans. The PRO evaluable population was mow at only 65% overall.

Evaluator comment: the PRO data were collected by ePRO, which has been estimated to
increase responses. However, those providing at least one post baseline response are very low
and this limits any conclusions that can be drawn about the effects on quality of life and any
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potential differences between the two treatments. The sponsor states this is due it insufficient
site training in use of ePRO tool.

7.1.1.11. Major protocol violations/deviations

A total of 22% patients in the crizotinib arm, and 20% patients in the alectinib arm had a major
protocol deviation. Overall, most of these would be unlikely to affect the overall study outcome
but the following were of concern:

Higher dose of crizotinib administered for between visit 0 and 1
Lower dose of alectinib administered (duration not stated)

CNS disease not asymptomatic/treated/stable in patient randomised to receive
crizotinib

Incorrect staging of lung cancer - patient was ineligible

Table 15: Major Protocol deviations ITT population

Category Crizotinib Alectinib
Description (N=151) (N=152)

Total mumber of patients with at least one major protocol deviation 33 (21.9%) 30 (19.7%)
Total mumber of major protocol deviations 52 51
INCLUSICOH CRITERIA

FATLURE TO OBTATH INFORMED CONSENT
ERAIN/LEPTOMENIGERL DIS. NOT ASYMPT/TREATED/STRAELE

0.78) 1 { 0.7%)
0.78) 0

=T
-
=

INACEQUATE HEMATOLOSIC FUNCIION AT BASELINE 0 { 0.7%)
WOT A STAGE IIIB, NOT A STAGE IV 0 1 { 0.78)
MEDICATION
CONTINURTION OF STUDY DRUS WHEN SHOULD BE DISC. 4 ( 2.6%) 4 [ 2.6%)
STUDY DRUG NOT RCC. TO ASSIGNED TREATMENT ARM 1 0.78) 1 {0.7%)
FROCEDURAL
CMISSION OF DISEASE ASSESSMENT 10 { 6.6%) 7 [ 4.6%)
FAILUEE TCQ FERFORM TUMOR ASSESSMENT AS FER FROTOC. 7 ( 4.6%) & { 3.9%)
WON REQUIRED TEST 4 ( 2.6%) 5 ( 3.3%)
DOSE NOT MODIFIED FOR TOXICITY ACC. TO PROTOCOL 4 2.6%) 3 [ 2.0%)
CMISSICN OF CCMPLETE LABORRTORY PANEL 1 (0.78) 5 { 3.3%)
WRONG ICF VERSIOH 2 1.38) 4 [ 2.6%)
SAFS/LESIS/PREGNANCIES NOT REBORTED TIMELY 3 (2.08 2 (1.3%)
THE USE OF PROTOCOL-DEFINED FROHIBITED THEREEY 2 1.38) 1 ( 0.7%)
FAILURE TO CBTAIN SURVIVAL FOLLOW-UP L (0.78) 1 (0.7%)

Data cutoff: 09 February 2017.

Program: fopt/BIOSTAT/prod/cdpt7853/bo2BY984/t_dv.sas

CQutput: fopt/BICSTAT/prod/cdt7853t/t28984a/reports/t_dv_IT.out 11MAY2017 le:19
7.1.1.12. Baseline data
Baseline patient characteristics

Baseline patient characteristics were reasonably balanced except that the patients in the
crizotinib arm were slightly younger (median age 54 versus 58 years, and 21.9% = 65 years
versus 24.3%) compared with the alectinib arm and had fewer CNS lesions at baseline
compared with the alectinib arm (38.4% versus 42.1%). ECOG PS was similar between the
groups, but notably despite those with PS 2 being eligible, there were only 6.6% in each arm.

97/303 patients had ECOG PS 0: 54 patients in the crizotinib arm and 43 patients in the
alectinib arm had ECOG status 0 at baseline; 186 patients had ECOG status 1 at baseline: 87
patients in the crizotinib arm and 99 patients in the alectinib arm.

Evaluator comments:

1. No breakdown for ECOG 0 versus 1 is provided - the sponsor is requested to provide this,
together with a presentation of PFS separately for those with ECOG PS 0 and 1. (Clinical
Question). Note, this information was provided in the s31 response and is included above,
with PFS is considered in the Primary efficacy endpoint section.
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2. The arms were reasonably balanced aside from the slightly lower age in the crizotinib arm
as well as the lower percentage with CNS metastases in the crizotinib arms. The importance
of the latter in part depends upon the proportion who had received treatment prior to
study entry, and how recently. Numerically similar but opposing imbalances between ECOG
PS 0 and between ECOG PS 1 for each arm are unlikely to influence the study outcomes.

Otherwise, the demographic characteristics in both arms were generally consistent with that of
an anaplastic lymphoma kinase (ALK)-positive non-small cell lung cancer (NSCLC) patient
population, with a higher proportion of women (58% crizotinib; 55% alectinib) and generally
no smoking history (65% crizotinib; 61% alectinib). The majority of patients had good
functional status (baseline ECOG PS 0 or 1 [93% crizotinib; 93% alectinib], Stage IV disease
(96% crizotinib; 97% alectinib), and adenocarcinoma histology (94% crizotinib; 90% alectinib).
There were more non-Asian patients (54% crizotinib; 55% alectinib) compared with Asian
patients (46% crizotinib; 45% alectinib) in both arms.

Table 16: Demographic and baseline characteristics - ITT population

Crizotinib Alectinib
(N=151} {B=152)
kge (years)
n 151 152
Mean (SD) 53.8 (13.5) 56.3 (12.0)
Median 54.0 53.0
Min - Max 13 - 91 25 - 88
Rge group (years)
n 151 152
< 65 118 (78.1%) 115 (75.7%)
= @3 33 (21.9%) 37 (24.3%)
Sex
n 151 152
Male 64 (42.4%) 63 (44.7%)
Female 87 (57.6%) 84 (55.3%)
Ethnicity
n 151 152
Hispanic or Latino B ( 5.3%) 8 { 5.3%)
HNot Hispanic or Latino 138 (90.1%) 138 (90.8%)
Not Stated 7 { 4.6%) & [ 3.9%)
Race
n 151 152
Irerican Indian or Alaska Native 0 4 ( 2.68%)
Lsian 69 (45.7%) €9 (45.4%)
Black or African Imerican 4 | 2.6%) a
Native Hawaiian or other Pacific Islander 1 ( 0.7%) 1 ( 0.78)
White 75 (49.7%) 76 (50.0%)
Unknown 2 ( 1.3%) 2 [ 1.3%)
Weight (kg) at Baseline
n 145 150
Mean (3D) €5.81 (13.20) &7.03 (15.81)
Median g4.a0 65.35
Min - Max 42.0 - 108.0 40.4 - 131.5
Smoking Status at Screening
n 151 152
Active Smoker 5 3.3%) 12 { 7.9%)
Non—Smoker SB (64.9%) %2 (60.5%)
Past Smoker 48 (31.5%) 43 (3l.8%)
ECOG Performance Status at Baseline
n 151 152
Dorl 141 (93.4%) 142 (93.4%)
2 10 ( 8.6%) 10 ( 6.6%)

Measurable/Non-Measurable CHS Lesions at Baseline (IEC)

n 151 52
Ho 93 (6l.8%) 88 (57.9%)
Yes 58 (38.4%) 64 (42.1%)

Data cutoff: 0% February 2017.
Baseline disease characteristics

At the time of study entry, the majority of patients in both arms (96% crizotinib, 97% alectinib)
had Stage IV NSCLC; with the most common histological subtype in both arms was
adenocarcinoma (94% crizotinib, 89.5% alectinib). Median time from initial diagnosis to study
treatment was comparable between treatment arms (1.91 months crizotinib versus 1.68
months alectinib) consistent with the majority in both arms having metastatic disease at
presentation. However, the mean and the range (nearly 13 years in the crizotinib arm, and 8.75
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years in the alectinib arm) of time since diagnosis time since diagnosis indicates the wide
variability in both arms.

Table 17: Disease history of NSCLC - ITT population

Crizotinib Alectinib

(H=151) (B=152)
Time from Initial Diagnosis to Treatment Start (months)
n 150 149
Mean (5D} &.63 (17.26) 7.41 (l6.3€)
Median 1.581 1.68
Min - Max 0.5 - 155.7 0.4 - 105.0
Histologic Tvpe
n 151 152
Idenocarcinoma 142 (94.0%) 136 (99.5%)
Bronchicalveclar carcinoma a 1 { 0.7%)
Large cell carinoma 3 ( 2.0%) o
Mixed with predominantly adenocarcinoma componsnt 1 { 0.7%) o
Squamons cell carcinoma 2 {1.3%) 5 3.3%)
Undifferentiated a 4 [ 2.6%)
Cther 3 ( 2.0%) 6 [ 3.9%)
Initial Stage of Diseass
n 151 152
I 2 ( 1.3%) & [ 3.9%)
ITR 7 ( 4.6%) 2 [ 1.3%)
IIB 1 (0.7%) 1 { 0.7%)
IITA 11 ( 7.3%) 12 | 7.9%)
IITR 11 | 7.3%) 9 [ 5.9%)
v 119 (74.8%) 122 (80.3%)
Stage of Diseases at Bassline
n 151 152
IITB 6 [ 4.0%) 4 [ 2.0%)
v 145 (96.0%) 148 (97.4%)
Local ALY Testing Method
n 151 152
FISH 71 (47.0%) 50 (32.9%)
THC 45 (29.8%) 50 (32.9%)
Polymerase Chain Reaction 4 | 2.8%) g { 5.3%)
Cther 3 ( 2.0%) 4 [ 2.6%)
Hot Done 28 (18.5%) 40 (26.3%)
Local ALK Test Besult
n 151 152
Positiwve 118 (78.1%) 109 (71.7%)
Negatiwve 5 ( 3.3%) 3 ( 2.0%)
Hot Done 28 (19.3%) 40 (26.3%)
Pricr Chemotherapy for Localized Disease
n 151 152
Yes 17 (11.3%) 13 | 8.6%)
Ho 134 (83.7%) 139 (91.4%)
CNS Metastases by Investigator
n 151 152
Yes 57 (37.7%) 60 (39.5%)
Ho 94 (B2.3%) G2 (80.5%)
CHS Metastases Treatment
n 22 27
Brain Surgery 1 { 4.5%) 4 (14.B%)
Radiosurgery 4 (13.2%) 5 (18.5%)
Whole Brain Radiotherapy 15 (€39.2%) 16 (59.3%)
Cther Z { 9.1%) 2 7.4%)
Prior Brain Radiation
n 151 152
Yes 21 (13.9%) 26 (17.1%)
Ho 130 (86.1%) 126 (82.9%)

CNS metastases as assessed by the investigator were present at baseline in 38% of patients in
the crizotinib arm and 40% of patients in the alectinib arm (38% and 41%, respectively by IRC).
Of these, fewer in the crizotinib arm had received treatment for CNS metastases (39% versus
45% in the alectinib arm); of those that had, 68% and 59% respectively had received whole
brain radiotherapy, but patients with baseline CNS metastases may have received more than
one prior local treatment. Concordance was high for the presence of CNS lesions at baseline as
determined by IRC according to RECIST and investigators between treatment arms.
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Evaluator comments:

1.

There are some differences between this ALK-positive population and those in the first line
studies for crizotinib (PROFILE 1014; Solomon et al, 2014) and ceritinib (ASCEND-4; Soria
etal, 2017);

a. The proportion of patients with brain metastases is higher in this study (39% overall,
and 42% in the alectinib arm), compared with 32% in ASCEND-4, and 27% in PROFILE
1014. Peters et al (2017) postulate this may in part be due to the systematic brain
imaging at baseline.

b. The histological subtypes include a relatively higher proportion of non-
adenocarcinoma subtypes particularly in the alectinib arm, such as squamous cell
carcinoma and a group listed as ‘other’. In the PROFILE study, 94% had
adenocarcinoma, and in ASCEND-4, 96.5% had adenocarcinoma.

10.5% of patients in the alectinib arm and 6% in the crizotinib arm had a histological
subtype other than adenocarcinoma (ADC), the most common ALK-rearranged subtype and
the focus of the pathology literature on ALK-positive NSCLC. This higher proportion of
patients with a subtype other than ADC in the alectinib arm, differs from the histological
subtypes in the ‘ASCEND-4" which also used the Ventana IHC to select patients, but where
only 4% in the study overall had a histological subtype other than ADC; in the PROFILE
1014 study of first line crizotinib used the Vysis FISH assay. The effect of imbalances in the
histological subtype is uncertain and the sponsor is requested to:

a. State how many of the non-ADC ALK-positive tumours in each arm by the Ventana IHC
were confirmed as ALK-positive by the Vysis FISH test on the planned retrospective
analysis.

This information was included in the Response-7 a, s31 Response: In the ALEX study, 9
patients in the crizotinib arm and 16 in the alectinib arm had nonadenocarcinoma
NSCLC, confirmed as ALK-positive by Ventana IHC central test. Of these, 5 patients in
the crizotinib arm and 10 patients in the alectinib arm were also ALK-positive by Vysis
FISH test. 3 patients in each arm were ALK-negative by FISH test. One patient in the
crizotinib arm had unknown FISH test result and 3 in the alectinib arm did not have a
FISH result.

Evaluator comment: similar proportions in both arms had positive ALK status by IHC
confirmed on Vysis FISH

a. Perform a sensitivity analysis on ORR and PFS for the non-ADC subtypes as a group in
each arm. (Clinical Question)

This information was included in the Response-7 a, s31 Response ‘In the subgroup
analysis of ORR by investigator assessment in non-ADC patients 5 of 9 patients (56%)
in the crizotinib arm and 11 of 16 (69%) in the alectinib arm achieved an objective
response. 89% of patients in the crizotinib arm and 50% of patients in the alectinib
arm (8 patients in each arm) had progressed or died at the time of data cutoff
(investigator assessment). The HR for PFS was 0.31 (95% CI: 0.11-0.86), with median
PFS of 3.6 months (95% CI: 1.7-5.4) in the crizotinib arm and 14.6 months (95% CI:
7.3- NE) in the alectinib arm. These data suggest a substantial benefit of alectinib for
the patients with non-ADC disease; however, given the small numbers of patients and
events in this subgroup, it has to be interpreted with caution.’

Evaluator comment: It is uncertain whether the 5/9 patients with a response in the
crizotinib arm were those with the FISH-positive results identified in the response to
question a above, and similarly whether the 11 responders in the alectinib group
included the 10 patients with FISH-positive confirmation of ALK-status. The response
rates indicate that non-ADC subtypes respond to both the ALK inhibitors, with a single
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CR noted in the alectinib arm. Whether FISH testing is of value in determining the
likelihood of a response in these more uncommon subtypes is unclear.

1. Itis noted that there were four central testing laboratory sites used for the different
geographic regions. A table with a column with a heading of ALK Ventana IHC and
Vysis FISH results of the positive and negative for each laboratory site, together
with the concordance data between the two tests by each site would assist in
determining how consistently the ALK IHC reporting was across sites.

Baseline ALK status

The CSR states, ‘All patients in both arms had ALK-positive NSCLC according to central analysis
by Ventana IHC according to inclusion criteria in the protocol. A comparable proportion in both
arms (64% crizotinib versus 70% alectinib) had ALK-positive NSCLC according to central
analysis using Vysis FISH; therefore a total of 203 patients had a positive ALK IHC and FISH
result, and 39 patients had a positive ALK IHC and a negative FISH result. Concordance between
ALK by IHC and ALK by FISH was 84%.’

Table 18: Central ALK test results by Vysis FISH assay and IHC - ITT population

Protocol: BOZES554
Study Population: Intent to Treat Population

Crizotinib Rlectinik
(=151) (=152

Central ATE Testing Result by FISH

n 151 152

Positive 87 ( €4.2%) 10€ ( £9.7%)
Negative 18 ( 11.5%) 21 ( 13.8%)
Unknown 21 [ 13.5%) 12 [ T.9%)

Mot Done 15 [ 5.9%) 13 { 8.6%)

Central ALF Testing Result by IHC

n 151 152
Bositive 151 (100.0%) 152 (100.0%)
Data cutoff: 0% February Z017.

Baseline target lesions

The median number of investigator-assessed target lesions at baseline was 2.0 in both
treatment groups and the median number of sites was 2.0 in both treatment arms. The most
common sites of lesions were lung, pleura, or pleural effusion (82% crizotinib versus 82%
alectinib) and lymph nodes (47% versus 51%). A higher proportion of patients in the crizotinib
arm had liver metastases (23.2% versus 17.8%).

Evaluator comments:

1. No information on the baseline disease burden including total numbers and sites of
metastases could be located, other than this list of target lesions which is a subset of
disease burden. The sponsor is requested to provide this. (Clinical Question)

The sponsor provided the following in Response -8 of the s31 response: The median
number of all investigator-assessed lesions (including all target lesions and non-target
lesions (see Table 19)) at baseline was 5.0 in both treatment arms, and the median number
of sites was 3.0 in both treatment arms. The most common sites of lesions were lung,
pleura, or pleural effusion (93% in the crizotinib arm versus 94% in the alectinib arm) and
lymph nodes (66% versus 74% respectively).
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Evaluator comment: the median number of lesions is similar between the arms, and the
distribution of lesions indicates fewer in the crizotinib arm with CNS lesions but a higher
proportion with liver metastases. The extent of the tumour burden within these critical sites
cannot be evaluated but overall, is unlikely to influence the very substantial benefit of treatment

with alectinib compared with crizotinib.

Table 19: Number and distribution of all (that is, including target) lesions at baseline
(investigator-assessed) (Source s31 response, response-8)

CrizoCinib

AlecCinib

(H=151} (H=152)
Number of lesions per patient
I 131 152
Median 5.0 5.0
Rarngao 1 =12 L= 17
1-3 Ad (22.5%) AT (24.3%)
>3 117 (77.5%) 1E (75.7%)
Number of =sites pear patient
I 151 152
Median 3.0 3.0
Range 1 - 7 1 - 6
Mumber of patienca with art least 1 lesgion in site
Lung, Pleura, or Pleural Effuzion 140 (92 .7%) 143 (94 .1%)
Lymph Hodes 100 (66.2%) 113 (74.23%)
Bone {Including Bone Marcow) 2 (31 .8%) g (25.08)
CHES 52 (35.1%) B0 (329.5%)
Liver 40 (26.3% 30 (19.7%)
Adrenal 13 { B8.6% 10 ( 6.6%)
Skin 1 { 0.7% 1 0.7
Othar 29 (19.2% a4 (28.9%)

Data cuLtofll: 0U Februacty 2017.

1. No specific information was provided on weight loss prior to study entry, but one patient in
the crizotinib arm was noted to have weight loss listed as a condition in the previous
medical history although the relevance of this is not certain.

2. Overall, on the information provided, the following are noted, but there do not appear to be
any significant imbalances in poor prognostic factors favouring one particular arm and as
such, these imbalances are unlikely to have a substantial influence the outcome of the trial:
5.4% more patients in the crizotinib arm had liver metastases, and while 3.8% fewer
patients in crizotinib arm had brain metastases at baseline, among these, 6% fewer patients

had received any treatment.

3. As determined by the investigator, Table 20 indicates 18 patients (11.8%) in the alectinib
arm and 13 patients (8.6%) in the crizotinib arm had CNS lesions appropriate to be target
lesions (that is, not previously treated) as a subset of the ‘measurable CNS disease’ by the
IRC. It does not appear that the IRC had information about previously treated lesions to
permit a subgroup analysis by prior radiation to target lesions.
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Table 20: Target lesions at baseline (Investigator) -ITT population

crizotinib Alectinib
{H=151) (H=152)
Kumber of lesions per patient
n 151 152
Hedian 2.0 2.9
Range 1L =5 1L =5
1-3 117 (77.5%) 114 (75.0%)
>3 4 [22.%%) 8 {(29.0%)
Number of sites per patient
n 131 152
Hadian 2.0 2.0
Range 1L -5 1L =5

Humber of patients with at least 1 lesion in site

Lung, Fleuza, ofr Pleuzal Effusien 122 (21.35%) 125 (82.2%)
Ly=ph Nedas TL {47.0%) TT (50.7%)
Bana [(Including Bone Mazzow) = [ 1.3%) o

CH3 13 [ 8.€%) 18 {11.8%)
Livesx A8 [23.2%) 27 {17.8%)
Adrenal 12 [ 7.5%%) T { 4.6%)
Skin ] L (0.7%)
Gther 14 [ 5.3%) 23 (15.1%)

Data cutcff: 0% Februazy 2017.

Previous medical history

A list of past medical conditions was included, but whether these are current, active problems
are uncertain. Notably, 10 patients (6.6%) in the alectinib arm had been previously diagnosed
with 10 neoplasms (6 malignant including prostate cancer, rectal cancer, breast cancer (2)) and
7 patients (4.6%) in the crizotinib arm had been previously diagnosed with a total of 8
neoplasms (4 of which were malignant including ovarian cancer, uterine cancer, rectal
adenocarcinoma).

Concurrent medical history

89% patients in the crizotinib arm and 94% patients in the alectinib arm had at least one
concurrent medical condition. The most common individual terms recorded were cough (33%
crizotinib versus 38% alectinib), hypertension (24% versus 38%), dyspnoea (16% versus 24%),
chest pain (11% versus13%), constipation (9% versus 12%), decreased appetite (8% versus
11%), and back pain (12% versus 9%).

Evaluator comment: With the exception of hypertension, many of these conditions are likely to
be related to the lung cancer and metastases, or possibly medications to manage the symptoms.
In addition, 6 patients (4%) and 5 patients (3.3%) in the alectinib arm had reported weight
decreased, a poor prognostic factor in lung cancer.

Concomitant medications

A total of 89% and 86% patients received concomitant medications in the crizotinib and
alectinib arms, respectively during the study (i.e., those which started after first dose of study
drug).

Evaluator comment: A review of these medications indicates that most were for the
management of common conditions and no antineoplastic agents were included.

Previous and Concomitant Procedures for NSCLC

11.3% and 8.6% of patients in the crizotinib arm had received prior chemotherapy in the
adjuvant or neoadjuvant setting in the crizotinib and alectinib arms, respectively. No
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information could be located in the CSR as to what these treatments were, as the hyperlink
directed to the table below only.

Table 21: Adjuvant or neoadjuvant chemotherapy by treatment arm for NSCLC - ITT
population

Crizotinib Alectinib Total
Setting (N=151) (N=152) (N=303)
ADJUVANT 11 (7.3%) 10 (6.6%) 21 (6.9%)
NEO-ADJUVANT 6 (4.0%) 3 (2.0%) 9 (3.0%)
Missing 2 (1.3%) 0 2 (0.7%)

For frequency counts by treatment, multiple occurrences of the same treatment in an
individual are counted only once.

Treatments are included if they stopped before first dose of study drug.

Data cutoff: 09 February 2017.

A total of 27% of patients in the crizotinib arm, and 26% of patients in the alectinib arm had
received previous radiotherapy for NSCLC, most commonly in a metastatic setting (18% in both
treatment arms) to the brain (14% crizotinib, 17% alectinib).

Evaluator comment: Currently the PI reports these patients to be ‘treatment-naive’ in the
Clinical Trials section of the PI, whereas they are better described as not having received
systemic therapy for relapsed, unresectable (?) or metastatic disease. It is noted that
neoadjuvant treatment was used in a small proportion and it is unclear if this was for disease
unresectable at the time of treatment. The sponsor is requested to clarify, and based on this
response, to update the PI with a more specific definition, more closely reflective of the study
population (Clinical Question).

Table 22: Previous radiotherapy by treatment arm for NSCLC - ITT population

Crizotinib Aleatinib Total
(H=151) (H=152) (H=303)
Radiotherapy
Ho 111 {73.5%) 112 (73.74) 223 (731.6%)
Tes 40 [26.5%) 40 [26.3%) B0 (26.4%)
Location
BRAIN 21 {13.9%) 26 (17.1%) 47 {153.5%)
LUNG 14 { 2.3%) B { 5.3%) 22 { 7.3%)
BONE B { 5.3%) 50 3.3% 13 { 4.3%)
MEDIASTINUM 2 { 1.3%) 3 { 3.3%) 7T { 2.3%)
OTHER 1 { 0.7%) Z { 1.3%) 3 { 1.08)
Satting
METASTATIC 27 {17.9%) 27 {17.B%) 54 {17.8%)
ADJUVANT 7 { 4.68) 11 { 7.2%) 18 { 5.9%)
QTHER 54{ 3.3 4 [ 2.6%) 9 { 3.0%)
HEC-ADJUVANT 3 ( 2.00) 0 3¢ 1.00)

Total Cumulative Dose {(cGy)
37

n 35 T2

Mean (5D) 3710.8 (1804.1) 4464.7 (3393.2) 4077.3 (2703.3)
Median 3000.0 3000.0 3000.0

Min - Max 210 - 9200 2000 - 21000 210 - 21000

Total Cumulative Dose {cGy) refers to the overall cumulative dose within patient.

Treatments are included if they stopped before first dose of study drug.

Data cutoff: 09 February 2017.
A total of 32% patients in the crizotinib arm and 36% patients in the alectinib arm had
undergone previous surgery for NSCLC; the most common procedures were biopsies (15% in
both treatment arms), the most common site was the lung (19% crizotinib, 25% alectinib).

Submission PM-2017-03324-1-4 Extract from the Clinical Evaluation Report for Alecensa Page 60 of 129



Therapeutic Goods Administration

Previous and concomitant procedures for CNS metastases

Of 49% patients in the crizotinib arm and 53% patients in the alectinib arm with investigator-
assessed measurable or non-measurable CNS metastases at baseline, 34% patients in the
crizotinib arm and 43% in the alectinib arm had received radiation therapy to the brain.

7.1.1.13. Results for the primary efficacy outcome
Summary of efficacy

The Phase 111 BO28984 study met its primary objective to demonstrate superiority of alectinib
over standard of care (crizotinib) with respect to PFS in patients with unresectable, recurrent or
metastatic ALK-positive NSCLC who have not received prior systemic therapy in the recurrent
or metastatic setting. The treatment effect was consistent across the majority of prespecified
subgroups. The first two key secondary endpoints (PFS by IRC and time to CNS progression)
tested in the pre-specified hierarchy were statistically significant.

The overall response rate was high in both arms (75.5% in the crizotinib arm compared with
82.9% in the alectinib arm, and this difference was not statistically significant.

OS data are immature with only 40 events in the crizotinib arm and 35 in the alectinib arm.

Evaluator comment: Patients were permitted to switch to alectinib following disease
progression, and this may well affect the ability to demonstrate OS superiority.

Table 23: Summary of primary and secondary endpoints - ITT population

Data cut-off 9 February 2017

Crizotinib Alsctinib
(W=151) (H=152)
Patients with Patients with Treatmant Effact
events/evaluated (¥} events/evaluated (%) (95% CI) pvalus Significance
Primary endpoint .
1.FF3 by Investigator Assesament 102/151 {€7.5%) 627152 (40.8%) HR = 0.47 (0.34, 0.€5) <. 0001% Sig
Fay secondary endpoints
Z2.FF3 by IRC 52/151 (60.5%) 637152 (41.4%) HR = 0.50 (0.36, 0.70) <.0001% 8ig
3.CN3 Progression by IRC RECIST E8/151 [45.0%) 18/152 (11.8%) HR = 0.16 (0.1, 0.2B)** <0001+ 8ig
4.0RR by Investigator Assessment 1147151 (75.5%) 1267152 (82.5%) Diff = 7.490 {-1.71, 1€.50) 0.0536++ Ha
5.0verall Surviwal 40/151 (26.5%) 35/152 (23.08%) HR = §.76 (0.48, 1.20) 0.7405% ma

Hazard ratics and corresponding 59% confidence antervala (CI) wers satimated by Cox regressicon.

riffersnce in OFR and corzespending 55% CI are on the basia of a normal approximation to the binomial distribution.

Strata are race {asian va non-hsian) and CN3 metastases at bassline by IRGC.

* stratified log-rank test

% ptratified cause-specific hazard ratio and stratified cause-specific log rank test from competing risk analysis

84 grratified Mantel-Macnaozel test

8ig - asignificant

N3 - not significant

i, 2, 3, and %; basad on Intent to Treat populaticn " . . : . y

4: based on Response Evaluable population defined as patients with measurable disease at basaline according to the investigator

Primary endpoint

The study met its primary endpoint of demonstrating statistically significant superiority of
alectinib over standard of care (crizotinib) with respect to investigator-assessed PFS in
treatment-naive patients with advanced, recurrent or metastatic, ALK-positive NSCLC (Table 24
and Figure 5).

At the time of data cutoff (09 February 2017), a greater proportion of patients in the crizotinib
arm (68%) had progressed or died (investigator-assessed PFS) compared with the alectinib arm
(41%). Alectinib significantly reduced the risk of disease progression or death by 53%
compared to crizotinib (HR=0.47 [95% CI: 0.34-0.65], stratified log-rank p=0.0001]. The
median PFS was 11.1 months (95% CI: 9.1-13.1) in the crizotinib arm, and had not been
reached in the alectinib arm (95% CI: 17.7-NE).

The Kaplan-Meier plot of PFS (Figure 5) shows a separation of curves for the treatment arms
starting at approximately 6 months of follow-up.

The median duration of follow-up was comparable in both arms; 17.6 months (range: 0.3 - 27.0
months) in the crizotinib arm and 18.6 months (range: 0.5 - 29.0 months) in the alectinib arm.
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The 1-year event free rate was significantly higher in the alectinib arm (68%) compared with
the crizotinib arm (49%; a difference of -19.8% (95% CI: -30.9 - -8.7, p = 0.0005).

Table 24: Time to event summary of investigator-assessed PFS - ITT population

with event (%) 102 (€7.5%) 62 (40.8%)
rlisst contributing svent
Death : 12 2
Dissase Px ession S50 54

Patisnts withe avent (%) 4% (32.5%) a0 (59.2%)

Tims to Event (months)

ian 11.1 NE

95% CI (8.1, 13.1) {(17.7, ME)
25% and 75%-ilas 5.6, 22.2 7.6, NE
Range )* to 25.8% 1.0* to 28.2+

3tratified Analysis

p=value (log-rank) <.0001
Hazard Ratic 0.47

5% CI {0.34, 0.€5)

Unstratified Analysis
p—value (log-rank)

Hazard Rati
G558 T
1 Year Duration
Pat remaining at risk
Ex o= Bate (%)

for madian was
} timated by Cox

wariates Race (Asian
3y IRC.

Figure 5: Kaplan-Meier plot of investigator-assessed PFS - ITT population
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Sensitivity analyses
Subgroup analyses

For the primary endpoint of investigator-assessed PFS, the treatment effect was consistent
across the majority of pre-specified subgroups. Alectinib was superior to crizotinib in terms of
investigator-assessed PFS, with the upper limit of the CI for the HR less than 1 in all subgroups
except active smokers, and patients with ECOG PS of 2 at baseline; however, the number of
patients in these latter subgroups was small, making interpretation difficult.
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Evaluator comments:

1. ALKrearrangement is more common in never smokers, and it is possible these cancers are
more heterogeneous, with a mixed histology and/or there are other drivers of proliferation.

2. Those with ECOG PS 0 had the lowest rates of progression in the alectinib arm compared
with ECOG PS1 and ECOG PS 2 (30%, 43% and 60%, respectively), and were numerically
superior compared with crizotinib for ECOG PS 0 and 1, resulting in a hazard ratio that
favours alectinib across all 3 levels (see Figure 6). The ECOG PS 2 patients have a poorer
prognosis overall, but there were some responders among the population. It should be
stated clearly in the PI how few patients with ECOG PS 2 were enrolled (PI Comments). The
reasons for this are not clear, but low enrolment was seen across all the ALK inhibitor trials
where such patients were eligible.

Figure 6: Forest plot of hazard ratio for PFS (investigator) by subgroup, unstratified
analysis - ITT population
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Sensitivity analyses

The following pre-specified sensitivity analyses were conducted with changes from the primary
analyses as described in the section above on Sensitivity analysisSensitivity analyses

The main sensitivity analysis was undertaken after censoring patients at the last adequate
tumour assessment prior to the start of non-protocol-specified anti-cancer therapy received
prior to observing progression and censoring patients at the last tumour assessment prior to
the missed assessment for which documentation of disease progression or death occurs after =
2 missed tumour assessments. This supported the primary outcome and the superiority of
alectinib versus crizotinib, reducing the risk of disease progression or death (investigator-
assessed PFS) by 60% (HR = 0.40; 95% CI: 0.28 - 0.58, p=0.0001) (Table 25 and Figure 7).
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Table 25: Time to event summary of investigator-assessed PFS - sensitivity analysis - ITT

population
Crizotinib Alectinib
(N=151) (M=135Z)
Patients with event (%) 8€ (57.0%) 45 (29.6%)
Earlisst contributing event
Death 4 2
Disease Frogression 82 43

Patients without event (%)

Time to Event (months)
M=dian
95% CI
25% and 75%-ile
Rangs

Stratifiasd Analysis
p-value (log-rank)

Eazard Ratio
45% CI

Unstratifisd Znalysis
p-value (log-rank)

Hazard Ratio
95% CI

1 Year Duration
Patisnts remaining at risk
Event Fres Rate (%)

0.0*

65 (43.0%)

12.7
(9.€, 15.7)
5.8, 25.¢€

to 25.8*

107 (70.4%)

12
0 *

NE
NE
.8,
0.0 o

NE
28

Sk

<.0001

0.40

(0.28,

0.58)

<.0001

0.41

(0.28,

€2
53.12

9.58)

93
75.21

85% CI {44.57, €1.67) (€7.96, B82.45)
Difference in Event Fres Rate
45% CI

p-valus (Z-test)

-22.09
(-33.25, -10.88)
0.0001

~

* Censored, Censored and event.

Surmarizs of Time-to-Event (m=cdian, percentiles) are Raplan-Msier estimates. 95% CI for
median was cemputed using the method of Brookmeyer and Crowley. Hazard ratios were
estimated by Cox regression. Stratified hazard ratio and p—valus ars stratified for
covariatss Race (Asian vs Non-aAsian) and CNS mstastases at basslins by IRC.

Patients are censored at the last overall response assssemant before PD or Death if esither
patient received non-protocol anti-cancer therapy before PD or Death or patient was
discontinusd from treatmsnt befors PD or Death (not because of PD or Death) or patient had
two or mors consscutive missing overall responss asssssments befors PD or D=ath.

Data cutoff: 0% February 2017.

Figure 7: Kaplan Meier plot of investigator-assessed PFS sensitivity analysis -

population
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Hazard ratic was zstimatad by Cox regression. Ztratified hazard ratie and p-valus ars steatifisd for
covariates Race (Azian ws Non-A=ian) and CM2 mstastases at basslins by IRC.

Patisnts are censored at the last overall xesponse assessment before PD ox Death if either patient
received non=protoscl anti-cancer therapy befsore PD or Death or patisnt was discontinued frem
treatment

kefore PD or Dzath (not kecause of PD or Death) or patisnt had two or more consecutive missing
overall response asssessments before FD or Death.

Data cutoff: 09 Februarv 2017.

ITT
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Results of the following additional sensitivity analyses of the primary endpoint, using different
analysis criteria described below (see Sensitivity analyses for further detail), were also
consistent with those of the primary analysis:

Sensitivity analysis based on stratification factors at randomization in the IxRS system: HR =
0.48 (95% CI: 0.35 - 0.66); p = 0.0001;

Sensitivity analysis to assess the effect of missing tumor assessments: HR = 0.47 (95% CI:
0.34-0.65); p=0.0001;

Sensitivity analysis to assess the effect of patients lost to follow-up: HR = 0.48 (95% CI: 0.35
-0.66),p =0.0001.

7.1.1.14. Results for other efficacy outcomes
Secondary endpoints
Progression-free survival - IRC-assessed

Results from the IRC-assessed PFS (secondary endpoint) were consistent with those of the
investigator-assessed PFS (primary endpoint). A statistically significant improvement in IRC-
assessed PFS was observed with alectinib compared to crizotinib (HR=0.50 [95% CI: 0.36 to
0.70], stratified log-rank p=0.0001). The median PFS was 10.4 months (95% CI: 7.7 to 14.6) in
the crizotinib arm and 25.7 months (95% CI: 19.9 to NE) in the alectinib arm.

The 1-year event free rate was 66.5% in the alectinib arm compared with 46.1% in the
crizotinib arm; a difference of -20.4% (95% CI: -31.7 to -9.1, p = 0.0004).

Sensitivity analysis of IRC-assessed PFS with IxRS stratification was consistent, with HR = 0.53
(95% CI: 0.38 t0 0.73); p = 0.0001.

Table 26: Time to event summary of PFS- IRC, RECIST 1.1 - ITT population

Crizetinibk Alactinibk
(N=151) (W=152)

FPatients with event (%) B2 (E0.5%) €3 {41.4%)
Eazlisst contzibuting svent
Death 10 12
Diszase Drograssizn 82 51
Patiasnte without avant (%) 5% (39.1%) 259 (58.€%)

Tims to Event (months)
Median 10.4 25.7

5% or 17.7, 14.¢8) {15.5%, ME)

NE P

25% and 75%-i1le 5.4,
*g 5.8 0.0% £a 28,24

Rangs 0.0% o
Stratified Analysis
p-valus {log-rank) <. 000l
Hazavd Rasis .50
55% CI (0.3, 0.70)
Unstratified Analysis
p-valus {log-rank) <. 0001

Hazard Ratic .52
85¢ Cr (0.38, 0.72)

-

Year Duraticn
Patients remaining ac risk 57 5
Event Fre= Hats (%) 46,12 66,53
55% CIT {37.74, 54.50) (58.95, 74.11)

Differsnce in Event Fres Rats -20.41
5% CI (-31.71, -%.11)
p=valus (Z=test) 00004

* Cansored, * Censored and event.

Surmaries of FFS (madian, percentiles) are Faplan-Meier estimates. %5% CI for median was
computed using the method of Brookmeyer and Crowley. Mazard ratics were estimated by Cox
regressicn. Stratifisd haszard ratio and p-valus aze strasifisd for covariates Rase (Asian
ws Nen-Asisn) and CN3 metastases at baseline by IRC.

Data cutoff: 09 February 2017.
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Figure 8: Kaplan-Meier plot of PFS (IRC, RECIST) - ITT population
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Concordance analysis between IRC and investigator

A concordance analysis between the IRC and Investigator assessments of PD status was
performed on all patients enrolled in the study (Table 27). Overall, a concordance rate of 88.1%
was observed in the alectinib arm and 79.7% was observed in the crizotinib arm. Where there
was discordance of PD occurrence, the greatest proportion (7.7% alectinib versus 12.8%
crizotinib) was PD as assessed by the investigator, versus no PD as assessed by the IRC.

Concordance of PD occurrence and timing of PD was 74.8% in the alectinib arm, and 55.4% in

the crizotinib arm, with concordance within 14 days for 16.8% assessments in the alectinib arm
and 23.6 % in the crizotinib arm.

Where there was a difference in timing between investigator-assessed PD and IRC-assessed PD,
PD assessed by both investigator and IRC, differed in date of assessment by > 14 days occurred
in 13.3% assessments in patients in the alectinib arm and 24.3% patients in the crizotinib arm.
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Table 27: Concordance analysis between IRC and Investigator-determined PD status -
ITT population

Evaluator comments:

1.

Concordance regarding PD was greater in the alectinib arm than the crizotinib arm for
investigator and IRC declarations of PD: 88.1 versus 79.7%. The net effect on events
declaration between the IRC (blinded both to the local investigator assessment and
treatment allocation) and investigators is that the IRC determined progression in 10 fewer
patients in the crizotinib arm and 1 more patient in the alectinib arm. In an open label
study, bias cannot be ruled out but the magnitude of the treatment effect is such that these
differences make little difference to the HR obtained using either dataset. The response to
alectinib is significantly improved compared with crizotinib and of high clinical
significance.

Discordance over timing was much greater in the crizotinib arm compared with alectinib
arm: 44.6% versus 25.2%, with the majority of these >28 days’ difference consistent with
the scan intervals. Investigators appear to have generally declared a later PD in the
crizotinib arm than the IRC, and the sensitivity analysis of PFS on IRC-determined PD
indicates:

a. Ashorter IRC-determined median PFS in the crizotinib arm (10.4 months compared
with 11.1 months by the investigators)

b. A median PFS was now provided in the alectinib arm from the IRC of 25.7 months
(95% CI: 19.9 months, NE) compared with ‘NE’ by investigators and the lower bound
of the 95% CI being 19.9 months.
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c. More mature data will provide a better understanding of the magnitude of the
treatment effect, once the median PFS has been reached, but the IRC confirms a very
statistically and clinically significant improvement in PFS with alectinib.

Time to CNS progression (IRC-assessed by RECIST 1.1)

All patients in the ITT Population were included in the analysis of time to CNS progression
regardless of their baseline status of CNS metastases.

CNS progression occurred in 68/151 patients (45%) in the crizotinib arm compared with
18/152 patients (11.8%) in the alectinib (HR = 0.16; 95% CI: 0.10 - 0.28, p = 0.0001) (Table 28).

Evaluator comments:

1. Alectinib resulted in much lower rate of CNS progression compared with crizotinib in this
population where a high proportion of brain metastases at baseline. Fewer patients had
been pretreated for their brain metastases at baseline in the crizotinib arm, but that does
not explain the striking difference observed here.

2. Use of the ITT population allows capture of patients with new development of CNS disease,
a common cause of disease progression on crizotinib. For those with CNS disease at
baseline, prior treatments may be relevant as well as how recently the lesions were treated.
More patients in the crizotinib arm with CNS disease at baseline had no prior CNS disease
treatment for that disease, in some ways a risk as one of the limitations of crizotinib is its
low CNS levels and activity.

The risks of non-CNS Progression without prior CNS Progression (HR: 0.81, 47, 95% CI: 0.49-
1.31), and the risk of death without Prior CNS- or Non-CNS Progression (HR: 0.68, 95% CI: 0.26-
1.77) were not substantially different between treatment arms.

Evaluator comment: The similar rates of non-CNS progression (at 21.9 versus 23.7%, just
marginally in favour of alectinib) indicate that both drugs have significant activity outside the
CNS in patients who have not received prior systemic treatment in the advanced or metastatic
setting. This suggests that one of the principal differences between these two treatments is
activity in the CNS, and also highlights the proclivity for CNS relapse or progression in this
disease. This is best demonstrated in Figures 9 and 10. CNS activity had previously been
demonstrated with alectinib, and it should be noted that this study specifically allowed
recruitment of patients with CNS disease with or without prior treatment, and had the highest
proportion of patients with CNS disease to date in a Phase III trial of ALK-positive NSCLC.
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Table 28: Cause-specific hazards (IRC, RECIST) - ITT population

Crizotinil Alectinils
(=151} (HELSZ)

EHE Pregresaion withsub Priec Men—IH3 Progeesaicn

rFatients sith amant (5) €9 [45.0%] 18 (11.8%)
Patients without evenc (%)# 23 ([33.0%) 134 (RB.2%)
seratifisd Znalymin®
Capse=fpasifiz Hazard Ranisss 0,16
53% €I (0.1, &.20)
p=valus {lag-rark) < (i
Unszrarifisd Znalysis
Qaas-Spasific Mazard Ratict® 0.40
5% €I (0.1, O.3L)
p=valus {log-rankl < 0001
Fam=C38 Prograssion wizhour Prisr OHS Preogressdss
Fatisnls with evest (%) 33 (21.5%) 3E (23.7%)
Fatisnts without svent (%)2 118 [(7%.1%) 108 (TE. 3%}
amzatifisd Analyais®
Cavse=-Fracific Hazard katis+* .81
§5% &I (@49, 1.3L)
p-valus (les-zanmk 0.3232
Unstratilisd Analysis
Chuma=Srasifin Hazard Ratists oL &
5% &% [@.4%: 1.25)
p=valus {log=rankl . A543
Death without Prics O3~ or Hon~003 Progressdicon
Farianea with svenz (%) 5 [ E.0%) 11 [ 7.2%)
Fatients without ewentc (%)4 142 (%4.0%) 141 (32.0%)
merarified analyaias
Cause=Zpecific Hazard Ratict® 0.8
3% CI (h.2E, 1.97)
pvalue {log-zask) 4207
Unseratified Snalysis
CaEae-SEasific Basard RParicset 2,85
5% I (0. A8, Z.0%)
pevslue |log=rank] Lt b

Zospeting risk analysia of CH8 progrosalen, nen—CME progeeasicn, and death as cespeting
sventy
§ Censored.
* I fisd by sase (Aaian ¥0 nén~Asiaf) and 087 mataatassa at Basalics By IRS.
* parlmared by Cox-regressicn.
Data cutaff: 05 Pekruary 2017,

The cumulative incidence of CNS progression was consistently lower across time in the alectinib
arm compared with crizotinib (Figure 9), and Gray’s test comparing the cumulative incidence of
CNS progression between alectinib and crizotinib showed that time to observed CNS
progression was significantly longer (p<0.0001) for patients in the alectinib treatment arm
compared with crizotinib. There was no significant difference between treatment groups in
terms of cumulative incidence for patients with non-CNS progression without prior CNS
progression or death without prior CNS- or non-CNS progression (Table 28).
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Figure 9: Cumulative incidence curves based on RECIST (IRC) - CNS progression without
prior non-CNS progression - ITT population
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Figure 10: Cumulative incidence curves based on RECIST (IRC) - non- CNS progression
without prior CNS progression - ITT population
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Estimated cumulative incidences of CNS progression at selected time points are presented in
Table 29. The 1-year cumulative incidence of CNS progression was higher in the crizotinib arm
(41.4% [95% CI: 33.2, 49.4]) compared with the alectinib arm (9.4% [95% CI: 5.4, 14.7]).
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Table 29: Gray's test and cumulative incidence functions based on RECIST (IRC) - ITT
population

Crisotinib Alectinib
(=151} (=lEl)
O Frogreasion without Prior Non-08O
Frogressicn
Fatients with evens €8 [ 45.0%) 18 ( 11.8%)
Fatienmts without evenss B3 [ 55.0%) 134 | 28.2%)
Gzay's Test (p—walus) <.0001
Estimaved Cumul. Incidence [1]
at £ Months 24.1 [17.5, 21.4) 7.2 [ 1.5 12.2
as 11 Honths 4l.4 [33.2, 49.4 .4 [ 5.4, 14.7]
at 18 Months 45.5 (¥7.0, 5%.€ 12.4 [ 7.6, 10.1]
at 24 Montha 51.5 [42.0, €1L.0] 12.4 [ 7.6, 18.3]
Bor~013 Frogression Bithout Frior OO
Frogression
Pariercs with event 23 ( 21.5%) & { 22.7%)
Fatienza withous evensa 118 | TE.1%) 118 | 7€.3%)
Gray's Test (p-value] 0.B2EE
Estizated C=ml. Incidence [3]
ar & Mooths 13.7 [ 8.7, 15.9) 14.0 [ 9.0, 20.1]
as 12 Honths 1%.5 [li3.4, I6.4) 20.1 [14.1, 26.9]
at 18 Mantha 21.8 Els_-l, 28. 23.0 [16.6, 20.1
at 24 Moncha 24.5% [17.5, 33.0 25.% [17.7, 11.%
Death Withous Frior OO or Non-000
Frogression
Fatierta with etvent & [ €.0%) 11 1 7.2%)
Patierta withoue evencs 142 [ 54.0%) 141 | S2.8%)
Gray's Test (p-valuel 0.739%
Estimared Ol Incidesce [&)
ar £ Morthas 27 [ 0.5, &£.4)] 4.0 [ 1.6 B8.0]
at 12 Honths 56 [ 2.6 10.3) 4.7 [ 2.1, A8.9]
as 12 Homths 5.6 E Z.6; :D.E! 6.1 [ 3.0, J.':-‘,B}
at 24 Months €.7[ 3.2, 11.§] 8.2 [ 4.2, 14.0

Carpeting risk analymis of OF progression, ron-03 progression, ard death as competing
EVEns.
Data cutoff: OF Febsuary Z017.

Time to CNS progression (IRC-assessed by RANO criteria)

CNS progression assessed by RANO criteria was supportive of the analysis by RECIST; alectinib
significantly decreased the risk for CNS progression without prior non-CNS progression or
death compared with crizotinib (HR: 0.18, 95% CI: 0.10-0.33, p=0.0001), and the risks of non
CNS Progression without prior CNS Progression (HR: 0.80, 95% CI: 0.50-1.28), and the risk of
death without Prior CNS- or Non-CNS Progression (HR: 0.69, 95% CI: 0.27-1.78) were not
substantially different between treatment arms .

Evaluator comment: The criteria for RANO are summarised below (from Wen et al,
2010). These criteria differ from RECIST 1.1, in that a confirmatory scan at least 4 weeks
later whereas RECIST does not require a follow-up scan. By these more stringent
criteria, the numbers with CNS progression without prior non-CNS progression
decreased by 14 patients to 54 in the crizotinib arm and by two patients to 16 in the
alectinib arm, and the difference was still a statistically and clinically significant
improvement in outcome with alectinib.

Submission PM-2017-03324-1-4 Extract from the Clinical Evaluation Report for Alecensa Page 71 0of 129



Therapeutic Goods Administration

RANO criteria (Source Table 3, Wen et al, 2010)

Tabla 1. Crivaria for Response Assassmen incosporating MRAI arg

Chinical Faciors

Response

Crieris

Complete
responss

Mﬂuﬂﬂhm:mﬂnﬂmm
8l GRhENCIng Maasuraie and Honfassuable

ﬂmmmmm-‘mﬁ.mm

Reguites all of the Tollowing: = 50% decrease

compared with baseline in the sum ol products of
parpandicular diamaters of  maasurable
anhancing lesions sustained for M lBast & weeks;
no progresson of nonmessurabie disesse. no new
lesicns; stable or improved nonenhancing
(TZFLAIR] losions on same of lower dose of
COTI0STaI0ds mmpur-d wath basakng scan, b
COMEOSeDIC oS8 41 e time of the scan
evaluation should be no greener than the dose ot
tima of baselne scan; and stable or improved
chnically. Nota: Patients with nonmaasurable
disesse only cannot hawe a partial response; the
bast responsa possible is stable disease

Stabde dasate Reguires all of the followang: Soes ot quelty for
complate

Progression

response, partal responsa, o poGession;
staidle nonanhancing (T2FLAIR) lesions on same or
lower doss of cortcostencids compared with
basolng scon. In the ovent thot the coricostonsid
dose was increased for new Symploms and signs
without confirmation of disease progression on
NEUrimMaging,

$can considend to show st disense Wi be the
scan obisined when the coricosteroid dosa was
squivient to the beseline doss,

Defined by any of the following: = 25% incleass n

sum of the progucts of perpendiculer diametess of
anhancing lesions companed with the smallast
turmos msasurement obtained other at baselne (4
no decreasal or bedt response, on slable o
INCTAASING dosas of corhicostanonds”; sagnificant
incraase in TAFLAIR nonenhancing leson on
stabie or increasing doses of comoosierakds
comparad with bassling scan or bEs! respanss
after initistson of thedsapy® nol caused by comarbid
avents (eg. radation thampy, demyelination,
isuhemig mjury, infection, seicunes, postoporslve
changes, o other reatmant atfects); sny naw
lasion; clear clinecal detenaration nol attributable o
other causes apart from the tumor (ag, Sezures,
medcation adverse affects, complications of
therapy, cerebrovasculer events. infection, and 5o
on) of changes in cortoostansd dose; failura to
ratum for svaluation as a result of doeath or
detariarming condiion; or claas progress ion of
narmassurable dsaasa,

NOTE. A maasurable and nonmaasurablo lesons must bo assessed using
tha sama technajues as i basaing.
Abbreviations: MR, magnetic resonance maging: FLAIR, Nuidamanuited

FIverEon

recovery.
“Stable dosos of corlicostoroids include patiants not 0N COMCos oroids.

As per the CSR table, the cumulative incidence of CNS progression was consistently lower across
time in the alectinib arm compared with crizotinib, and Gray’s test comparing the cumulative
incidence of CNS progression between alectinib and crizotinib showed that time to observed
CNS progression was significantly longer (p<0.0001) for patients in the alectinib treatment arm
compared with crizotinib. Cumulative incidence of Non-CNS Progression without CNS
Progression and death without prior CNS or non-CNS progression were also consistent.
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Table 30: Cause-specific hazards (IRC, RANO) - ITT population

Crizetinib Aleetinib
{N=151) {H=152)
CNS Progression without Prior Non-CNS Progression
Patients with event (%) 54 (35.8%) 16 (10.5%)
Patients without event (%)# 97 (64.2%) 136 (89.5%)
Stratified Analysis*
Cause-Specific Hazard Ratio** 0.18
95% CI {0.10, 0.33)
p-value (log-rank) <.0001
Unstratified Analysis
Cause-Specific Hazard Ratio** 0.22
95% CI 10.13, 0.38
p-value (log-rank) <.0001
Non=CNS Pregression without Prior CNS Progression
Patients with event (%) 37 (24.5%) 37 (24.3%)
Patients without event (%)# 114 (75.5%) 115 (75.7%)
Stratified Analysis*
Cause-Specific Hazard Ratio** 0.80
95% CI 10.50, 1.28)
p-value (leg-rank) 0,3573
Unstratified Analysis
Cause-Specific Hazard Ratio"* 0.76
95% CI (0.4%8, 1,21)
p-value (log-rank) 0.2451
Death witheut Prier CHS- or Nen-CHS Progression
Patients with event (%) 9 ( 6.0%) 11 7.2%)
Patients without event (%)4 142 (94.0%) 141 (92.8%)
Stratified Analyais*
Cause-Specific Hazard Ratio** Q.69
95% CI 10.27, 1.78)
p-value (log=-rank) 0.4386
Unstratified Analysis
Cause-Specific Hazard Ratio** 0.88
95% CI {0.36, 2,14)
p-value (leg-rank) 0.,7702

Competing risk analysis of CNS progression, non-CNS progression, and death as competing

events.
# Censored.

* Stratified by race (Asian ws ncn-Asian) and CN5S metastases at baseline by IRC.

*+ Estimated by Cox-regression.
Data cuteff: 09 February 2017.

Objective response rate (investigator-assessed)

Based on the inclusion criteria of investigator-assessed measurable disease, all patients were
considered evaluable, and the population used in this analysis is the ITT population. Overall,
83% patients in the alectinib arm, and 76% in the crizotinib arm achieved an objective
response; a difference of 7.4% (95% Cl: -1.71 to 16.50) (Table 31).
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Table 31: Objective response rate (Investigator) - ITT population

Crizortinib Alaerinib
(W=151) (H=152)

Fesponders 114 (75.5%) 126 (B2.9%%)
95% CI for Response Rates (67.84, B2.12) (75.95, 88.31)
Diff. in Overall Respcnae Rates (95% CI) T.40 (-1.71, 16.50)
Stratified Analysis

p-value (Mantel-Haenszel Test) 0.0936

Odds Ratio for Overall Response (95% CI) 1.62 (0.92, 2.84)
Unstratified Analysis

p-value (Mantel-Haenszel Test) 0.1132

Odd= Ratis for Overall Responss (G5% CI) 1.57 (0.80, 2.7&)
Complete Response (CR) Z (1.3%) 6 (3.9%)
95% CI (0.16, 4.70) (1.46, 8.39)
Partial Response (PR} 112 (74.2%) 120 (78.9%)
95% CI (66.43, 80.54) (71.60, 85.13)
Btable Disease (5D) 24 (15.%%) & (5.5%)
95% CI (10.48, 22.72) (2.74, 10.94)
Frogresaive Disease (FD) 10 (6.6%) B (5.3%)
95% CI (3.22, 11.84) (2.30, 10.11)
Missing or Unevaluable 3 (2.0%) 9 (9.9%)

Response Evaluable Populacion is defined as patients with measurable disease at baseline according
to the investigator. %5% CI for rates are calculated using Clopper—Pearson method. 95% CI for
difference in rates and for odds ratio are constructed using the Wald method. P-wvalues are
calculated using the Mante]-Hasnsze]l method. Patients werse classified as "Stable Dissass™ if
assesament was at least 7 weeks from baseline/study entry. Patients were classified as "unevaluable"
if all post-baseline response assessmeEnts were reported as not evaluable, or 5D assessment occurred
within 7 weeks from baseline/study entry

Patients were classified as "Missing” :Lf no post-bassline responds assessSmENt3 were available

Data cutoff: 00 February 2017.

Of the patients with an objective response, 4% of patients in the alectinib arm and 1% of

patients in the crizotinib arm were complete responders, and 79% patients in the alectinib arm
and 74% patients in the crizotinib arm were partial responders.

Objective Response Rate (IRC-assessed)

Fewer patients were assessed by IRC to have baseline evaluable disease (145 and 146 in the
crizotinib and alectinib arms, respectively) and the ORR assessed by the IRC in patients
identified to have measurable disease at baseline was 81% patients in the alectinib arm and
74% in the crizotinib arm, a difference of 7.0% (95% CI: -2.6 to 16.6).

Both the absolute numbers and the proportion of patients reported to have a CR were increased
but those with a PR decreased, in this analysis. Of the patients with an IRC assessed objective
response, 12% in the alectinib arm, and 5% in the crizotinib arm were complete responders,
and 69% in both arms were partial responders.

The ORR figure as assessed by the IRC in the ITT Population showed comparable results with
those of the investigators, with an ORR of 72% in the crizotinib arm and 79% in the alectinib
arm.
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Table 32: Response results

Crizovinib Alecrinib
=151} [(H=152]

Faspondars 108 (72.20) 120 (78.59%)
95% CI for Response Ratea [E4. 32, T79.186) I71.60, B85.13)
Diff. im Owerall Reaponse Ratea [(395% CI1) 6. 76 [=2.89, 1&6.41)
Stratified Analysis

p=value Mantel-Maenazel Test) 0.1543

Odds Ratio for Owerall Responase (354 €I) 1.47 (0.87, 2.48)
Onatratifisd Analysis

p=value [Mantel-Haenszel Test) g0.1714

Odds Ravis for Owerall Response [354 CT) 1.44 (0.85, 2.45)
Completes Responss (CR)  (6.0%) 1% (12.5%)
95% CI [2.76, 11.01) (7.70, 18.83)
Fartial Response (FR) 100 [66.2Z%) 101 (66.4%)
95% CI (58.09, 73.71}) 158.35, 731.89)
Stable Dissase (500 26 (17.2%) 13 (8.6%)
954 C1I [11.57, 24.20) (4.63, 14.18)
Progresaive Dissase (PD) 13 (8.6%) 131 (8.6%)
958 CI (4.66, 14.27) (4.63, 14.18)
Misaing or Unavaluable 1 (2.0%) & (3.9

5% CI for rates are calculated uwsing the Cloppec-Pearson method. 35% CI for difference In rates and fc
odds ratio are constructed using the MWald method. F-values are calculated using the Mantel-Hasnszel
mathod, Patlents wers clamsified as "Stable Disssse™ Lf assessment wis AL least 7 waeks from baselins ),
atudy entry. Patients were claasifisd as "unevaluable™ if all post-baseline rasponsse passsamants wears
reported ag not evaluable, or last assesament occurred within 7 veeks from baseline/study entry and was
Ch, FR or 50. Patients were claspified as "Misaing"™ if no post-basaline response assessssants warae

available.
Daca cutoff: 09 February 2017.

Evaluator comment:

1. Theresponse rates in investigator-determined measurable disease, which is likely to be
predominantly extracranial, are similar for both treatments in this first-line population and

indicate the activity of both treatments.

2. As per the investigators, the ORR is slightly higher in the alectinib arm, and disease control
rate (CR+PR+SD) at the time of the data cut-off appears higher in the crizotinib arm, but the
data may be immature and do not include all patients unless they have a scan at 7 weeks

post-baseline.

3. CRrates were low in both arms by investigator analysis but higher in the independent
review. This reporting difference is clinically meaningful for patients.

4. Broadly, all the analyses support that the response to both treatments are having a
treatment effect but there is clearly superior CNS activity of alectinib, important in this
population where this is a commonly involved at presentation and as a site of relapse.

Duration of response

Fewer patients who achieved an objective response (by investigator assessment) progressed or
died in the alectinib arm (32%) compared with the crizotinib arm (64%). The median DOR had
been reached in the crizotinib arm (11.1 months [95% CI: 7.9 to 13.0]) but was not estimable
[95% CI: NE] in the alectinib arm due to the low number of contributing events of disease

progression or death (Table 33 and Figure 11).

Evaluator comment: No data are presented for duration of response by IRC as this was not an
endpoint, but given the reasonable consistency between the analyses so far, this is not required
to demonstrate a substantially longer response time with alectinib.
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Table 33: Duration of response (investigator) - ITT population

Crizotinib Alectinib
{H=151}) (=152}

Parienrs inciuded in analysis (%) 114 (100.0%) 126 (100.0%)
Patients with event (%) T3 { 648.0%) 40 { 31.7%)
Earliest contributing ewvent
Teath ? 1
Disease Frogression (-1} 35
Fatients without event (i) 41 [ 36.08) g6 [ GO.2W)

Duration of B i ths
on sponse  (months)
a5% I (7.
I5% and 75%=ile 5.
Fange 0.0r

11. NE
5, 13.0) KE
6, 21.0 11
to 4.0 1.2

el el

.1, ME
Lo k.0

orratvified inalysis

mu {log-zank) <, 0001
d Ratid 0.36
95k CT (0.4, 0.53)

Tnstracified Analyais
waluose {log=rank) <.000L
zard Hatio 0.36
OEE CI [0.24, 0.53)

¥ Cenaored, * Censored and event.

Sumaries of Time-to-Event (median, percentiles) are lan-Mejer estimates. 5% CI for
median was oomputed paing the methad of Brookmsysr and wlay., Hazard racios waps
estimared Cox regression. Stratified hazard ratio and pvalue are stratified for
povariates ce (Asian va Non-P=mian) and NS metastasss at haseline TRC.

Rezponas Fvaluahle Popmlarion im defined as patients wicth measurahle dissase ac haseline
according o the lmrestigator.

Data cutoff: 05 February Z017.

Figure 11: Kaplan-Meier plot of duration of response (Investigator) - ITT population
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Durasion of Response

Response Evaluable Population is defined as patients with measurable disease at baseline according
to the investigator.
Data cutoff: 09 February 2017

Overall survival

As the previous key secondary endpoint of investigator-assessed ORR in the pre-specified
hierarchy was not statistically significant, OS was not formally tested. At the data cut-off point,
23% patients in the alectinib arm and 27% patients in the crizotinib arm had died.

Evaluator comment: These data are too immature to indicate a longer term benefit.
Submission of the outcomes when these are available could be a requirement of registration, to
update the PI and inform patients and clinicians. Treatment switching from crizotinib to
alectinib may affect the ability to demonstrate OS. The benefit of any switching from alectinib to
crizotinib is unknown and PFS2 for these patients would be informative.
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CNS objective response rate (IRC-assessed)

In patients with measurable and non-measurable CNS lesions at baseline (42% of patients in the
alectinib arm, 38% of patients in the crizotinib arm) (assessed by IRC according to RECIST v1.1),
a greater proportion of patients in the alectinib arm achieved a CNS objective response (CNS
ORR: 59.4% of patients [95% CI: 46.4% to 71.5%]) compared with the crizotinib arm (CNS ORR:
25.9% of patients [95% CI: 15.3% to 39.0%].)

More patients (45%) in the alectinib arm achieved a CNS complete response (CR) compared
with crizotinib (9%).

Table 34: Objective response rate (IRC, CNS RECIST) for patients with measurable CNS
and non-measurable CNS lesions at baseline - ITT population

Crizocinak Alscrinib
(=23} (H=E4)

Responders 15 (25.5%) 18 (85.5N)
534 CI foo Pasponse Fates (1326, 35.04) (4€.37, T1.4%)
M. in Qwerall Fesponse Rates (55% CI) 33.51 (17.03, 50.00)
Stratifisd Analysis

valus (Manzel-Hasnazel Teaz) 0. 0002

Fatio fox Ovesall Response (35% CI) §.05 (1.9%, 8.79)

Dnstratified Analyais

valus (Mamrel-Hasnerel Test) 00002

ds Fatic for Owerall Response (534 CI) 4.1% (l.594, B.0€)
Complece Response (TR) 5 (8.E%) 25 [45.3%)
5% CI {z.86, 18.53) (32.82, 58.25}
Partial Response (PR} 10 (17.2%) & {14.1%)
¥ I 13.59, 29.43) (.64, 25.02)
stable [hzecase (ID) 3= (33.2%) (L& I25.08)
558 CI [41.54, EB.16) (15.02, 37.40)
Frogressive Disease (FD) 6 (10.3%) 4 (6.3%]
5% CI (3.88, 21.17) (1.73, 15.24)
Missing or Unsvalusble 5 [B.E%) E (9.4%)

55% CI for raves are caleulaved using Clopper-Pearssn method. 95k CI for difference in rates and far

odds zatio are oopatoucted using the Wald mechod. P-valuss are calculated using the Hantel-Hasnssel
mathod.
Patients were classified as "Stsble Disease™ iI assesmment was at least 7 weeks from baseline/avudy
. Fatients were classified as “unevaluable™ if all posti-baseline response szseasmmnts were

luable, or 5D assessment occurred within 7 weeks from baseline/study e i
Fatienta werse classified as “Missing™ if no post-basslins pesponss Assessments webé AvVALlable.

Data cutoff: 0% February Z017.

In patients with measurable CNS lesions at baseline (assessed by IRC according to RECIST v1.1),
a greater proportion of patients in the alectinib arm achieved a CNS objective response (CNS
ORR: 81.0% of patients [95% CI: 58.1% to 94.6%]) compared with the crizotinib arm (CNS ORR:
50.0% of patients [95% CI: 28.2% to 71.8%]).

More patients (38%) in the alectinib arm achieved a CNS CR compared with crizotinib (5%).
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Table 35: ORR (IRC, CNS RECIST) for patients with measurable CNS lesions at baseline -

ITT population
Crirotinib Alectinib
(R=22 B=21)
Responders 11 [50.0%) 17 (Bl.0%)
95% CI for Reaponse Rates {28.22, 71.78) [58.08, 54.55)
Diff. in Overall Response Rates (95% CI) 30.95 [4.15, E7.78)
Stratified .I’-'..".Al'l:.*.!l.'t
p—valoe (Mancel-Haenszel Teat) 0.0306
Cckids Ratio for Overall Responss (55% CI) 4.34 (1.10, 17.17)
Onscravified Analysis
p-value (Mancel-fiaenszel Test) 0.03%4
Ratio for Overall Respomse (554 CI) d4.25 (l1.08, 1&6.77)
Coarplete Responss (CR) 1 (4.5%) 8 (38.1%)
95% CI (0.12, 22.84) [18.11, 61.58)
Parcial Response (FR) 10 [45.5%) 5 (42.9%)
S5% CI {24.35, €7.75) [21.82, €5.98]
Stable Diseass (3D) 7 (31.8%) 1 (4.6%)
95% CI {13.86, 54.87T) {0.12, Z3.8Z)
Progreasive Disease (FD) 3 (13.6%) 2 (9.5%)
gE% CI (2.91, 34.91) {1.17, 30.38)
Misming or Unevaluable 1 (4.5%) 1 (4.E6%)

5% CI for racea are calculaced using Clopper-Pearson method. 95% CI for difference in rates and for
odds ratio are constmicrsad using the Wald method. P-valuss ars caleulaved nsaing the Manral -Hasnspel
method.

Pacrients were classified as “Stable Diseass™ if assessment was at least 7 weeks from baseline/study
entry. Patients were clasaified as "unevaluable™ if all post-baseline response assessments Were
reported as not svaluable, or 5D assessment occurred within 7 weeks from baselinps/study sntry.
Patients were classified as "Missing™ if no post-bassline response assessments were available.

Daca cucoff: 09 Februarv 2017.

Subgroup analysis

A subgroup analysis of ORR (IRC-assessed by CNS RECIST) for patients with measurable CNS
lesions at baseline by subgroup of prior brain radiation was performed (Table 36).

In patients with measurable CNS lesions at baseline (assessed by IRC according to RECIST v1.1)
who:

Had received prior brain radiation,

A greater proportion of patients in the alectinib arm achieved a CNS objective response
(CNS ORR: 85.7% [95% CI: 42.13% to 99.64%]) compared with the crizotinib arm (CNS
ORR: 71.4% [95% CI: 29.04% to 96.33%]);

2/7 in the alectinib arm achieved a CR compared with 0/7 in the crizotinib arm;

However, patient numbers were small (5 patients in the crizotinib arm, 6 in the alectinib
arm).

Not received prior brain radiation,

A greater proportion of patients in the alectinib arm achieved a CNS objective response
(CNS ORR: 78.6% [49.20% to 95.34%]) compared with the crizotinib arm (CNS ORR:
40.0% [95% CI: 16.34% to 67.71%]);

6/14 in the alectinib arm achieved a CNS CR compared with 1/15 (7%) in the crizotinib
arm;

Again, patient numbers were small (6 patients in the crizotinib arm versus 11 in the
alectinib arm).
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Table 36: ORR (IRC, CNS RECIST) for patients with measurable CNS lesion at baseline by
subgroup of prior brain radiation - ITT population, measurable CNS lesions at baseline

Frioe Brais Radiarion %2 Frics Brair Badigrion
=L i

M=%

11 Resporse (#64 CI .01 e0.2l. az.am

EATTATLT e Analyale

pevilus (Marcel-Esensze]l Tesc) 0. 53303

Goas Rario for Ovepall hespoese (88 CI S0 (018, 34,95 5.50 [l.0%, 28,43y
Complene Pesponss (SR3 o A2 7Y
e ot (-2 [ T .48, 7 1
Pareial Pespesse (PR 5 (T1.4% L [35.TH
e 2504, w9 T

L

Seable Tiseass (330 L [i4,3
F3N €I i E

Frogreanive Dossass [FD) ¢ 3 §E5 )

R o1 Boled, £0.8E) {5.04, &5.8d PE.FE, 4955 E."R, 43.81

Aing thm WRlE seshos.
wesks Lrom
ITE PENPORAS ASSLLSRERES VXS FERATEAY AN KL evaluanie, ap B

Sified AN MLEMIAGS 1f MO POST-SANELLES IEMAOASS AESSSENSSTE ST

Evaluator comments:

1. 11/22 patients in the crizotinib arm and 17/21 patients in the alectinib arm had either a CR
or PR. This equates to 6 more patients in the alectinib arm achieving an overall response.

2. Accepting the small numbers in the subgroup analyses, the absolute number and the
proportion of responses as well as the depth of the responses achieved, were consistently
higher in the alectinib arm. This was more marked in those patients who had not received
prior brain radiation and it is noted that more patients in the crizotinib arm entered the
trial with untreated CNS disease at baseline.

3. For those with prior brain radiation, the analysis did not take into account the recency of
the radiation treatment, and it is possible a treatment difference will emerge over time, as
the treatment effect of radiation is lost.

4. These results indicate that alectinib provides a very acceptable first line option, potentially
ahead of other modalities, for patients presenting with brain metastases at diagnosis.

CNS objective response rate according to RANO criteria

In patients with measurable CNS lesions at baseline (assessed by IRC according to RANO
criteria), a greater proportion of patients in the alectinib arm achieved a CNS objective response
(CNS ORR: 53.3% of patients [95% CI: 26.6% to 78.7%]) compared with the crizotinib arm (CNS
ORR: 29.4% of patients [95% CI: 10.3% to 56.0%]).

More patients (33%) in the alectinib arm achieved a CNS CR compared with crizotinib (0%).

Evaluator comment: 17/22 and 15/21 patients met RANO criteria (e.g. had follow-up scans).
Based on these stricter criteria, CRs were confirmed in 0/1 in the crizotinib arm and 5/8 in the
alectinib arm. It is not possible to determine if that is because there was no follow up scan in the
single patient in the crizotinib arm or because it was not a durable response. In either case,
response rates were proportionally higher in the alectinib arm.

CNS duration of response according to RECIST v1.1 criteria

In patients with measurable and non-measurable CNS lesions at baseline (assessed by IRC
according to RECIST v1.1), a greater proportion of patients in the crizotinib arm (87%)
experienced an event compared with the alectinib arm (29%), (HR: 0.23, 95% CI: 0.10-0.53).
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Median DOR had not yet been reached (95% CI: 17.3-NE) at time of the data cutoff in patients in
the alectinib arm. Median DOR was 3.7 months (95% CI: 3.2 - 6.8) in the crizotinib arm (Table
37).

Evaluator comment: alectinib leads to a higher rate and durability of CNS responses, which is a
very meaningful clinical benefit. Rates of progression and new onset of CNS disease are higher
in the crizotinib and treatment responses shorter.

In patients with measurable CNS lesions at baseline (assessed by IRC according to RECIST v1.1),
a greater proportion of patients in the crizotinib arm (82%) experienced an event compared
with the alectinib arm (35%), (HR: 0.42, 95% CI: 0.15-1.24).

Median DOR was 17.3 months (95% CI: 14.8 - NE) at time of the data cutoff in patients in the
alectinib arm compared with 5.5 months (95% CI: 2.1 - 17.3) in the crizotinib arm (HR: 0.42
[95% CI: 0.15-1.24])

Table 37: CNS duration of response (IRC, CNS RECIST) for patients with measurable and
non-measurable CNS lesions at baseline - ITT population

Crizotinib Alectinibh
(H=58) (H=64}
Patients included in analysis (%} 15 (100.0%) 38 (100.0%)
Patients with event (%) 13 { 86.7%) 11 { 28.9%)
Earliest contributing event
Death 5 4
Disease Progression 8 7
Patients without event (%) 2 { 13.3%) 27 { Tl.1%)
uration of Response (months)
Median 3.7 HE
95% CI (3.2, 6.8) {17.3, HE)
25% and 75%-ile 2.3, 17.3 13.4, NE
Range 1.9 to 18.1 1.5 to 22,2+
Scratified Analysis
p-value (log-rank) 0.0002
Hazard Ratio 0.23
85% CI (0.10, 0.53)
Onscratified Analysis
p-valoe (log-rank) <. 0001
Hazard Ratio 0.22
85% CI (0.10, 0.50)

' Censored, * Censored and event.
Summaries of Time-to-Event (median, percentiles) are Haplan-Meier estimates. 55% CI fc

median was computed using the method of Brookmsyer and Crowley. Hazard ratios wers
eacimared by Cox regression. Scratified harard ratic and p-value are scratified for
covariates Race (Asian vs Mon-Asian) and ONS metastases at baseline by IRC.

Data cutoff: 0% February 2017.

Subgroup analyses
These are discussed in the relevant section for each endpoint.
Exploratory outcomes
Exploratory Analysis of Progression-Free Survival in FISH-Positive Patients

The CSR states, ‘As baseline demographics and disease characteristics were well balanced
between treatment arms, no adjustment for the PFS analysis was made for the FISH Positive
Population.’

Evaluator comment: Given FISH testing was performed on only 97/151 and 106/152 patients
in the crizotinib and alectinib arms, respectively, randomisation has been broken and balance
between the stratification factors, individual and disease characteristics is not assured. The
sponsor is requested to present these for the FISH-tested subset of the ITT population. (Clinical
Question) The s31 response is provided below.
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An analysis of the ITT population who were positive by Vysis FISH did not reveal any
imbalances in the stratification factors (Table 38). Table 38 in response 3 of the s31 response
did not indicate any significant imbalances between the arms in this FISH-positive group within
the ITT. The evaluator is in agreement that no adjustment for potential confounding factors for
the PFS analysis is required.

Table 38: Patients in each arm with Vysis FISH positive tumours

Crizotinib  Alectinib
Stratification Factor (N=97) (N=106)

ECOC Pertormance Status Score
n 27 106

0 or 1 BO (91.8%) 100 (94.3%)

F B ( B.2%) 6 [ 5.7T%)
Race Category

n 99 106

Hon—-Asian 53 (54.6%) 54 (50.9%)

Azian 44 (45.4%) 52 [(49.1%)
CH5 Metastases at Baseline

n 97 106

Ho BE (B3I.O%) BE [B2.3%)

Yes 35 (36.1%) 40 (37.7%)

Data cutoff: 09 February 2017.

Based on the investigator-assessed results as presented, alectinib reduced the risk of disease
progression or death by 60% compared with crizotinib (HR=0.40 [95% CI: 0.27, 0.61]; p =
0.0001). Median time to PFS was shorter in patients in the crizotinib arm (12.7 months)
compared with patients in the alectinib arm (median not reached).

The 1-year event free rate was 75.1% in the alectinib arm compared with 52.1% in the
crizotinib arm; a difference of -23.0% (95% ClI: -36.2 to -9.8, p = 0.0006).
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Table 39: Time to event summary of PFS (Investigator) for patients with positive Vysis
FISH assessment (ITT population

Fzotocol: BOIEFEY
study Fopulation: Intent to Tresat Fopulation

rizotindb Alectinik
(=S H=L0E)
Fatisnte with svenc (&) 62 (€D ¥ o.M
EAE 3z saprribueing avene
=h ) 7 4
issass Progzesaisnm 55 33
Fatismes withour evant (4 3% (2E.1% % 1E5.1%1
=aT BE
CI 5.3, 14.%) |
o5% and Ti%-ila 3.5 HE 1Z.8, NE
Range v 0" e Z5.6% [ 1 R0 o 7~ ey Ery

Srratifised Analysls
p=value |lag-rank)
Aszand katic = 1]

99% o 10.2%, 0.€1)

Unscratifisd Analywis
p-ralus (lag vanki <. GO0

Hagard Patic P41
¥3% CI (0.27, 0.62)

1 Yaar Duraticn
Fatisrcs remainirng at risk
Event Free Rats (%)
5% oF

Diffarence in Event Fras Rats

p-valus (I-testh

4.

ranacred and event,

t immdian, peccentiles)

Lan-MHesiss sstima
towley,. Hazapd

-
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Figure 12: Kaplan-Meier plot of PFS (Investigator) for subjects with positive Vysis FISH
assessment - ITT population
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covariates Race (Asian wvs Non-Asian) and OHS metastases at bassline by IRC.
Pata rotaff= 080 Fehrmare 2007

Evaluator comment: The sponsor has presented a PFS analysis for the patient population in
each arm who were deemed positive by both IHC and FISH and was requested to present the
PFS and ORR for those 39 patients in each arm whose samples were positive by IHC and
negative by FISH to determine if those negative by FISH responded to treatment with either ALK
inhibitor.
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Vysis-negative FISH - s31 response (response 4 and response 2)

The baseline characteristics in the Ventana ALK IHC positive / Vysis ALK FISH negative patient
subgroup were generally well balanced between the treatment arms with the exception of
smoking status: more active and past smokers were included in the alectinib arm (non-smokers:
crizotinib, n=12 [66.7%]; alectinib, n=7 [33.3%]) active smokers: crizotinib, n=1 [5.6%];
alectinib, n=5 [23.8%]) past smokers: crizotinib, n=5 [27.8%]; alectinib, n=9 [42.9%]).

Exploratory efficacy in terms of PFS by investigator for the Ventana ALK [HC positive / Vysis
ALK FISH negative patients (18 patients in the crizotinib arm and 21 patients in the alectinib
arm) showed a HR in favour of the crizotinib arm, however the results are based on few patients
and PFS events, which is reflected in the very wide confidence interval for the HR. The observed
HR was 1.24 (C1 95% 0.56, 2.75) and the median time to event was 7.4 (2.7, NE) months for
crizotinib and 3.8 (1.9, NE) months for alectinib. The response rates were lower than in the ITT
population (ORR ITT by investigator: 76% crizotinib arm, 83% alectinib arm; see section 5.3.3
in ALEX CSR) with 44.4% versus 28.6% for crizotinib and alectinib, respectively with no
complete responders (CR) and 8 partial responders (PR) for crizotinib and 1 CR and 5 PR for
alectinib.

Table 40 indicates the best overall response rates among the 39 patients (Crizotinib, 18;
alectinib, 21) whose tumours were negative by FISH but positive by [HC. The median PFS was
longer in the crizotinib arm compared with the alectinib arm, but the critical information is the
response rate, which indicated a clinically meaningful ORR of 36% in these 39 patients (1 CR, 13
PRs) with the CR in the alectinib arm. No meaningful comments can be made about the relative
progression-free survival between the arms, as this was not a prespecified subgroup. The intent
of the evaluator’s question was to determine whether there were still clinically significant
responses in those determined to be negative by Vysis FISH. (See Section below)

Table 40: Best overall response rates (Investigator-assessed) in patients with tumours
that were ALK IHC positive /FISH-negative

Crisotinil Alectinil
(8e=101 IH=21)

RS pander S & [44.4%) & {(28.68)
5% CI1 for Ragponse Rates 128,53, &9.324p 1.8, 53,18}
Diff. in Overall Reaponas NRatea (35% CI) 15.87 (~-45.88, 14.12}
Stratified Analyals

p=vwalue (Hantel-Haenszel Testh O.2444

Odeda Racia far Overall Reapanas (98% CT) O.4% §0.12, 1.74)
Unstratifiod Analysis

povalue (Hantel-Hasnazel Teat) 0, 3092

Odda Natic for Overall Responas (95% CI) Q.50 0.33, 1.00)
Cosplate Respanas (CR} [0 1 (4.8%)
aa% 1 (0.00, 18,535 (0.2, 1,83}
Fartial Respanass (FR] 8 (44.4%} 5 [23.8%)
5% ©I (21.53, €9.24) .22 47.171
Svable Dlsease (5D] 5 (27.8%) 5 (23.8W)
a5k 1 (9.69, 53 48) (R.27, &7.17)
Frogrossive Disease (PD) 4 [22.2%) 6 [28.6%)
25% CI (6.4, 4T7.64} §11.38, 52.18}
Mizzing or Unevaluable 1 (5.6%) 4 (19.0%)

Feaponas Evalusble Population i Selined A8 PALIGALS wilh MOASUrABle dlSeaie AL DASGLline according to tha
invogtigator. B8% CI for ratos are caloulated ueing the Clopper-Poarson mathed, 25% CI for difforonce in
rates and for adds ratis are constructsd using the Wald methed. P-values are caloulated using the MHantel
Haenaszel method, Fatients wese classified as “Stable Dizsase™ If assesssent was at least T wesks [rom
baseline /study enktzy. PaLlents were classifled as “unevaluable~ If all posl-Baseline cesponse assesuments
were reported as not evaluable, or last assessment occurred within 7 weeks from baselinefstudy entry and
was CH, PR or 5D. Patients wore classificd as ~“Migsing™ if ne post-Daseline fOSpORSdS ASSOSSMOALS WOED
availabla.

Data cubteff: 00 Februaey 2017.

7.1.1.15. Ventana ALK (D5F3) IHC assay versus Vysis FISH assay

Evaluator comment: The response rate amongst those negative for the Vysis FISH test indicate
that this has a higher false negative rate than the ALK IHC test. The sponsor was requested to
state whether the Ventana IHC assay has been registered as a Class 3 IVD in Australia and is
currently marketed, and whether it has been evaluated by the TGA. The sponsor is requested to
discuss the use of sequential testing by ALK IHC and FISH, taking into account the results in this
trial. (Clinical Question)
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S$31 response-4, response-2 and response-15

‘The Ventana ALK immunohistochemical (IHC) assay (D5F3) is registered in Australia as an
Included Medical Device - IVD Class 2 (ARTG 248292). The Class 2 designation is determined by
the Intended Purpose which is to aid in the assessment of NSCLC patients who might benefit from
treatment with an ALK inhibitor. It is not currently approved as a companion diagnostic to
determine eligibility for treatment, which would require Class 3 inclusion.

Currently in Australia, the fluorescence in situ hybridisation (FISH) test is used to determine
eligibility for treatment with an ALK inhibitor, since this is mandated by the Pharmaceutical
Benefits Scheme (PBS) Authority criteria for Xalkori® (crizotinib) and Zykadia® (ceritinib). The
Ventana IHC assay is used as a screening test, as documented evidence of ALK immunoreactivity by
IHC examination is a requirement to access the FISH test on the Medicare Benefits Scheme (MBS).

The established ALK inhibitor testing algorithm described above is also acceptable for Alecensa
(alectinib) and therefore no changes are proposed as a result of the current application.

To be eligible for the ALEX study, prospective determination of ALK positivity was performed
centrally using the Ventana ALK IHC (D5F3) assay. The Abbott Vysis FISH test was used as an
exploratory assay, after patients were enrolled in the study. Ventana ALK IHC was considered to be
faster, easier to perform and easier to read compared to FISH-based identification of ALK
rearrangement and requires less equipment compared with the FISH. In addition, IHC has high
concordance with FISH and a lower false-negative rate (Kim et al. 2011).

Following the FDA approval in June 2015 of the Ventana ALK IHC assay as a companion diagnostic
for crizotinib, the fully powered analyses of the FISH-positive population (FPP) in the ALEX study
became redundant and were removed from the study protocol (Amendment 3). Instead, a
supportive analysis of the ALK FISH positive secondary population study data based on the Vysis
FISH assay was performed.

In the ALEX study, the Ventana ALK IHC has proven to be a robust and reliable patient selection
assay. This assay is approved by the FDA for use as a companion diagnostic for crizotinib and
ceritinib and is currently under evaluation by the FDA as a companion diagnostic for alectinib (in
association with the 1L application for the product).’

‘In anticipation of the TGA approval for Alecensa in 1L, applications to amend the MBS listing for
the FISH test (to include reference to alectinib) and to have Alecensa® listed on the PBS have been
recommended for approval by the Medical Services Advisory Committee (MSAC) and the
Pharmaceutical Benefits Advisory Committee (PBAC), respectively. As for Xalkori and Zykadia, the
PBS population criteria for Alecensa will include:

‘Patient must have evidence of an anaplastic lymphoma kinase (ALK) gene rearrangement in
tumour material, defined as 15% (or greater) positive cells by fluorescence in situ hybridisation
(FISH) testing.’

Evaluator comments:

1. The ALKIHC is being used to screen prior to undertaking a FISH test, which is part of the
selection process for patients for treatment, which is then finalized by ALK FISH under the
current process; as such, the evaluator considers this to be a Class 3 IVD as patients with a
negative IHC do not then proceed to a FISH and are deemed ‘ALK-negative’.

2. Note is made that this has been deemed a companion diagnostic by the FDA for other ALK
inhibitors based on its consideration to be essential to the use of the associated medicine.
The FDA approval of alectinib on 6 November 2017 indicates that an FDA-approved test is
required but as yet, this has not been uploaded to the companion diagnostic website
(accessed 8 Nov 2017) - it is noted that the 'VENTANA ALK (D5F3) CDx assay’ is referred to
in the trials section of the US label. The results presented in this study are supportive of the
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clinical validity of this IHC assay, and also raise concerns about the higher false negative
rate seen with Vysis FISH.

3. Defining and restricting ALK-positive status to those who have tumours that are Vysis
FISH-positive/IHC-positive that is, excluding those with a negative FISH test result, would
have excluded from treatment in this trial, a population where the investigator-assessed
ORR was 36% overall (1 CR and 13 PRs) and a further 10 patients who had investigator-
assessed stable disease.

4. The clinical implications of deeming patients to be ALK-positive only if positive on a FISH
test are potentially broad - from missing treatment with this ALK inhibitor, as well as the
increasing number of lines of ALK-inhibitor targeted therapies available to patients with
ALK-positive NSCLC (including crizotinib and ceritinib, although formal data on the false
negative and false positive rates with Vysis FISH and Ventana IHC have not been evaluated
by this evaluator), as well as compromising clinical trial opportunities for agents that target
ALK, and those in patients who have disease progression following prior ALK therapy
(currently an area of active investigation, with some trials requiring no prior chemotherapy
for advanced disease
https://www.clinicaltrials.gov/ct2/show/record/NCT03242915?cond=ALK+Gene+Mutati
on&draw=2&rank=14 accessed Nov 9, 2017).

5. The assay used for patient selection for this study is named in the Clinical Trials section of
the PI and makes the process of selection of patients for this trial clear, and it would not be
unreasonable to include the response rates among those with Vysis FISH negative test
results. It is noted that funded access may be restricted to patients positive on both tests,
but this is important clinical information for patients and prescribers.

7.1.1.16. Patient reported outcomes
The CSR states,

‘Compliance rate reflects the number of patients who completed the questionnaires by the number
of subjects who were known to be alive, without progressive disease (as per investigator) and still
in the study at a given time point.

Baseline compliance for both treatment arms was moderate in the ITT Population with 100
(65.8%) alectinib-treated patients and 97 (64.2%) crizotinib-treated patients completing their
baseline assessment. This was due to suboptimal initial site training to introduce electronic device
to the patients.

Among patients who had PRO baseline data, moderate-to-high compliance rates (60% or greater)
throughout the study with the exception of Week 112 and 116 were observed in the alectinib-
treated arm. Compliance rates in the crizotinib arm were lower than alectinib compliance
dropping to <60% from Week 68 onwards (with the exception of Week 120-128 assessments
where one patient remained on treatment). The last PRO assessment completed where there was 2
20% of the PRO-evaluable Population remaining in each arm, was Week 84 in the crizotinib arm
and Week 96 of the alectinib arm, reflecting the longer duration of PFS in the alectinib arm.

Reasons for non-compliance were not captured.’
Evaluator comment:

1. Nolink to any data on compliance was included to provide absolute numbers of
questionnaire responses in either arm. However, it appears from the statement above, that
the study sites were not adequately trained, and a large proportion of critical baseline
assessment data are missing, thereby very unfortunately, compromising the utility of any
subsequently collected data.
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2.  For many of the symptom scores reported, event rates in each arm were low, and with the
missing baseline data, cannot be interpreted. Therefore, these results are not discussed
further in this report.

3. Noinformation is included in the draft PI and this is appropriate.

7.2. Other efficacy studies
Not applicable.

7.3. Analyses performed across trials: pooled and meta analyses
Not applicable.

7.4. Evaluator’'s conclusions on clinical efficacy

In this open-label, randomised Phase III trial, alectinib demonstrated clear superiority in the
primary efficacy endpoint of investigator-assessed progression-free survival over crizotinib in a
population with NSCLC selected for ALK-positivity by the Ventana anti-ALK D5F3 [HC assay.
Patients with measurable disease who had not received prior systemic therapy in the
advanced/metastatic setting, but may have received chemotherapy in the adjuvant or
neoadjuvant setting, prior radiation treatment or surgery for localised or for metastatic disease,
were randomised to receive either alectinib or crizotinib, stratified by race (Asian versus non-
Asian), ECOG PS 0/1 versus 2 and presence (yes/no) of CNS metastases. Patients with ECOG
performance status 0-2 were eligible, but so few patients with ECOG PS 2 enrolled that efficacy
and safety data are limited. Patients with asymptomatic CNS disease were eligible and could
have been treated surgically or with radiation treatment or had no prior therapy.

Baseline demographic and disease characteristics were reasonably balanced between the arms,
and reflect the population likely to present in Australia with ALK-positive lung cancer. Apart
from the rates of CNS involvement and the lower proportion of adenocarcinoma subtype in the
alectinib arm, the population was not dissimilar to those recruited in other ALK inhibitor first-
line Phase III trials. Median progression-free survival was yet to be reached by investigator
(primary endpoint) in the alectinib arm, and was 11.1 months (95% CI 9.1, 13.1) in the
crizotinib arm. The hazard ratio for the risk of progression or death was 0.47 (95% CI 0.34,
0.65; p<0.0001) in favour of alectinib.. The results for crizotinib arm were comparable with the
10.9 months reported in the Phase III PROFILE 1014 study comparing crizotinib with
chemotherapy for first line systemic therapy of advanced disease (Solomon et al, 2014).
Subgroup analyses confirmed superiority in all but those who were active smokers, and crossed
1 for those of ECOG PS 2. Sensitivity analyses, including an independent review of PFS, were all
supportive the primary efficacy endpoint findings. Observed responses were more durable in
the alectinib arm than the crizotinib arm.

The benefit of improvement in PFS was most evident in those with CNS progression without
prior non-CNS progression, and both agents at this time appear active to a similar extent against
non-CNS systemic in the absence of CNS progression. Cumulative time to CNS progression was
significantly longer in the alectinib arm compared with patients receiving crizotinib but was
similar for non-CNS progression. Treatment with alectinib resulted in higher CNS response
rates and longer time to CNS progression (based on IRC, RECIST assessments or RANO
assessments) of patients with both measurable and non-measurable disease. Although numbers
were small, a higher response rate was consistently reported with alectinib, in those who had
received prior radiation or had no prior brain radiotherapy, compared with crizotinib.

Objective response rates by investigator assessments were not statistically significant between
the two treatments, although numerically more patients achieved a complete response in the
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alectinib arm. IRC assessments of response rates, including reported CR, were higher in the
alectinib arm than the investigator arm. The median duration of response has yet to be reached
in the alectinib arm, and was 11.1 months (95% CI: 7.9, 13.0) in the crizotinib arm.

Overall survival data are immature and the effect of treatment switching to alectinib from the
crizotinib arm, and of subsequent therapies in both arms known to affect survival, may make
results difficult to interpret. It is recommended that these results be submitted to the TGA when
available.

7.4.1. Selection of patients for treatment

PFS based on a retrospective assessment of, and limited to those who tested positive for ALK
status by Vysis FISH was supportive of a superior treatment effect with alectinib. Notably,
results were not available or were negative for 100/303 study participants (61 patients no
result possible, 39 patients tested negative), therefore only 66% of patients tested positive for
both Ventana IHC/Vysis FISH. The sponsor provided additional data which indicate, that of the
39 tumours that were negative for FISH and positive by IHC treated with either alectinib or
crizotinib, a 36% ORR was observed, including a complete response in one patient receiving
alectinib, and partial responses and stable disease reported by investigators in a further
thirteen and ten patients, respectively with either drug. No Vysis FISH results were presented
for 61 samples (20.1% of all samples) due to a combination of limitations with the sample
(n=28, 9.2%) or uninterpretable results (n=33, 10.9%). The evaluator did not request a
breakdown of the treatment outcomes in this last group, but issues with interpretation of the
results and availability of an adequate sample, and signal limitations will require this additional
test.

It is noted that the FDA has approved the Ventana ALK D5F3 assay as a companion diagnostic
for ceritinib and crizotinib and while not currently seen on the FDA Companion Diagnostics list
on their website, the updated US label for alectinib includes this assay in the Clinical Trials
section following the very recent first line approval. The data from this trial suggest a high and
clinically relevant false negative rate with the Vysis FISH test (where it was possible to obtain a
result), with 12.8% discordance with the ALK IHC results for the overall study population, and
62% of these patients achieving the clinically relevant outcome a complete or partial remission
or stable disease. These patients would not have been deemed eligible based on Vysis FISH for
this treatment or for the growing list of effective ALK inhibitors; furthermore, these patients
would not be eligible for clinical trials evaluating optimal sequencing or new agents if they have
not received prior treatment with ALK inhibitors if eligibility in Australia remains driven by
FISH results. The evaluator has recommended inclusion of the efficacy outcomes for those who
are ALK ITHC-positive/ Vysis FISH-negative to inform patients and prescribers. For the following
reasons, re-evaluation of the data supporting the need for Vysis FISH confirmation is required:
the clinical utility of the VENTANA ALK (D5F3) IHC assay and the significant false positive rate
with the Vysis FISH demonstrated in this trial, the use of the IHC to select patients not only in
this trial, but also in the first line ceritinib study published this year (Soria et al, 2017), which
resulted in the recent FDA approvals of the Ventana ALK (D5F3) IHC assay as a companion
diagnostic for all three ALK inhibitors currently approved in Australia.

The evaluator does not accept the sponsor’s rationale for, and self-classification of the Ventana
ALK (D5F3) [HC assay as a Class 2 in vitro device IVD and considers it to be a Class 3 IVD given
its role in the selection of patients for this a cancer therapy in this trial, and the use of IHC as
pre-screening prior to FISH testing in Australia. It is recommended that an application be
required for inclusion as a Class 3 IVD.

7.4.2. Conclusion

Overall, these data support a highly statistically significant and clinically important
improvement in efficacy outcomes for patients with metastatic ALK-positive NSCLC when
treated with alectinib compared with the current standard of care, crizotinib.
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8. Clinical safety

8.1. Studies providing evaluable safety data

8.1.1.1. Safety data are from the pivotal randomised Phase I1I ALEX study described in
detail in the section above; see Efficacy, Study design, objectives, locations and
dates. Study design, objectives, locations and dates

8.2. Patient exposure

All patients in the ITT Population received at least one dose of study drug and were included in
the Safety Population.

The median duration of treatment was notably shorter in patients in the crizotinib arm (10.7
months; range: 0 - 27 months) compared with the alectinib arm (17.9 months; range: 0 - 29
months); this was mainly driven by fewer treatment discontinuations due to disease
progression in the alectinib arm (Table 41).

A lower proportion of patients in the crizotinib arm completed > 12 months and > 18 months of
study treatment (45% and 27%, respectively) compared with the alectinib arm (66% and 49%
patients, respectively).

The mean dose intensity was comparable between treatment arms (92% for crizotinib and 96%
for alectinib); however, the proportion of patients in the crizotinib arm (42%) who missed at
least one dose of treatment was higher than in the alectinib arm (32%).

Table 41: Study treatment exposure - Safety population

Crizotinib Alectinib
(H=151) (B=152)
Treatment duration (montha)
n 151 192
Mean (SD) 11.8 (7.7) 15.0 (8.7)
Median 10.7 17.9
Min - Max 0= 27 o - 28
Treatment duration (months)
n 151 152
0 - <=6 48 (31.8%) 38 (25.0%)
36 - €ml2 35 (23.2%) 14 { 9.2%)
»12 - <=]lB 27 (17.9%) 26 (17.1%)
»1B8 - <=24 30 (19.5%%) 52 (34.2%)
»24 - <=30 11 { 7.3%) 22 (14.5%)
Dose intensicy (%)
n 151 152
Mean (SD) 92.4 (14.1) 95.6 (10.3)
Median 1000 100.0
Min - Max 42 - 107 45 - 100
Mumber of dosea
n 151 152
Mean (SD) €94.0 (4€5.1) 904.1 (525.4)
Median €17.0 1085.5
Min - Max 4 - lE4E 26 - 1734
Total cumulacive dose (mg)
n 151 152
Mean (SD) 168301.0 (111989.8) S21320.1 (305243.2)
Median 148000.0 595800.0
Min - Max 1000 = 411500 15600 - 1036300
Missed doses
n 151 152
Ho missed dossa B7 (57.6%) 103 (67.8%)
At least one missed dose 64 [42.4%) 45 (32.2%)
Treatment duration is the date of the last dose of medication minus the date of the

Eirst dose plus one day. Dose intensity is the amount of study drug actually peceived
divided the expected amount.
Data cutolf: 05 Febroary 2017.
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8.3. Adverse events

In addition to the standard presentation of adverse events by treatment, the following selected
adverse events are identified in Protocol Version 4 as follows:

Hepatotoxicity

Interstitial lung disease

Vision disorders

Skin disorders (for example, photosensitivity, rash)

Anaemia

Gastrointestinal disorders (for example, nausea, vomiting, diarrhoea)

Abnormal renal function (for example, serum creatinine increase, renal impairment, renal
failure)

Severe myalgia and CPK elevations

Oedema
Bradycardia
Table 42: Overview of adverse events - Safety population
Crizotinib Alectinib
N=151 N=152
Total number of patients with=1 AE, n (%) 146 (97%) 147 (97%)
Total number of events, n 1365 1196
Total number of patients with > 1, n (%)
AE with fatal outcome (Grade 5) 7 (5%) 5(3%)
Grade >3 AE 76 (50%) 63 (41%)
Serious AF 44 (29%) 43 (78%)
AE leading to treatment discontinuation 19 (13%) 17 (11%)
AE leading to dose reduction 31 (21%) 24 (16%)
AE leadina to drua interruption 38 (25%) 29 (19%)

8.3.1. All adverse events (irrespective of relationship to study treatment)

Most patients experienced a least one AE: 97% in the crizotinib arm and 97% in the alectinib
arm.

Overall, the most common SOCs (= 30% of patients in either arm) in which AEs were reported
were (crizotinib versus alectinib), with the summary of events by PT occurring in = 10% in
either arm in:

Gastrointestinal Disorders (80% versus 55%); the most common individual PTs were
constipation, nausea, diarrhoea, and vomiting.

General Disorders and Administration Site Conditions (57% versus 51%); the most common
individual PTs were peripheral edema, and fatigue.

Investigations (46% versus 46%); the most common individual PTs were increased ALT,
increased AST, and increased blood bilirubin.

Nervous System Disorders (45% versus 26%); the most common individual PTs were
dizziness, and dysgeusia.

Submission PM-2017-03324-1-4 Extract from the Clinical Evaluation Report for Alecensa Page 89 of 129



Therapeutic Goods Administration

Infections and Infestations (30% versus 40%); no individual PT occurred in = 10% patients
in either treatment arm.

Musculoskeletal and Connective Tissue Disorders (28% versus 36%); the most common
individual PTs were arthralgia, and myalgia.

Respiratory, Thoracic and Mediastinal Disorders (30% versus 32%); no individual PT
occurred in 2 10% patients in either treatment arm.

Eye disorders (33% versus 8%); most commonly visual impairment and vision blurred.

A summary of events by PT occurring in = 10% of patients in either arm is presented in Table
43.

The most common individual AE PTs experienced by = 10% of patients in the alectinib arm
were constipation (34% patients), anaemia (20%), fatigue (19%), oedema peripheral (17%),
myalgia (16%), ALT increased (15%), blood bilirubin increased (15%), nausea (14%), AST
increased (14%), diarrhoea (12%), arthralgia (11%), and rash (11%).

The most common individual AE PTs experienced by = 10% patients in the crizotinib arm were
nausea (48%), diarrhoea (45%), vomiting (38%), constipation (33%), ALT increased (30%),
oedema peripheral (28%), AST increased (25%), dysgeusia (19%), fatigue (17%), dizziness
(14%), and visual impairment (12%).

Evaluator comment: Gastrointestinal AEs, increases in liver enzymes and bilirubin, peripheral
oedema and visual problems were much higher with crizotinib, while rates of constipation,
anaemia, and myalgia and arthralgia were more prominent with alectinib.
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Table 43: Adverse events by PT with an incidence rate of 2 10% in either arm - Safety
population

MedlRA System Organ Class Crizotinib Alectinib
MedDRA Preferrved Term {H=151}) {R=152})

Toral number of patisnts With at least ons adverss ovent 132 (87.4%) 119 (78.3%)
Owerall total mmber of evenca &0l 405

GASTROINTESTINAL DISORDERS
Total number of patients with at least one adverss event 112 (74.2%) &7 {g;.l‘]

Total number of events 314

COMSTIEATION 49 (32.5%) 52 (3i.I%)
RADSER T2 (47.7%) Z1 (13.0%)
DIARRHOER 6B (45.0%) 18 {11.8%)
VIMITING 58 (39.4%) 11 [ 7.2%)

GEMERAL DISCRDERS AND AIMINISTRATION SITE CONDITIONS
Toral mmber of pacisnta with at lsast one adverss event 57 (37.7%) 47 (30.94)
Toral numbsr of evencs 15 64
QETEM. PERTPHERAL 42 (27.58%) 26 (17.1%)
FATIGE 25 (l6.6%) 29 (159.1%)

INVESTLGATLOMS
Total number of patients with at least one adverse event 47 !3[.1!] 40 éZi.‘.‘-‘l]
Total number of events o2 g
ALANINE AMINOTRANSFERASE IRCREASED 45 (29.8%) Z3 (15.1%)
ASFARIATE AMINOTRANSFERASE INCREASED 37 (24.5%) Z1 (13.84)
BLOOD BILIRUBIN IRCRERSED 2 (1.3%) 23 (15.1%)

FERVOUS SYSIEM DISCRIERS
Total number of patienta with at least one adverse event 47 (31.1%) 16 (10.5%)
Toral nmmker of evencs 55 21
DIZZIMESS 2L (13.9%) 12 ( 7.9%)
DYSGEUSLA 29 (19.2%) 4 [ 2.6%)

MISONLOSKELETAL AND COMMECTIVE TISSUE DISORIFRS
Total number of patients with at least one adverss event 14 | 5.3%) 36 (23.T%)
Total number of events 14 44
{7.0% 17 (11.28)
{ 2.0% 24 (15.8%)

ARTHRALGIA 11
MYALGIR 3

BLOCD AND LYMPHATIC SYSTEM DISORIDERS
Total mumber of patienta with at least one adverss event 7 [11.5‘] 30 3[%9-“]

Toral nomber of evenca
ANAEMIA T(4.6%) 30 (19.7H)
SHIN AND SUBCUTIAMECCS TISSUE

DISCEDERS
Toral number of pacisncs with at least one adverss svent 14 | 5.3%) 17 J[11.2&]
Total number of events 8
RASH 14 { 5.3%) 17 (11.2%)

EYE DISORDERS

Total number of patients with at least one adverse svent 18 (11.%) 2 (1.1

Toral number of events 1% 2

VISUAL IMPAIFMENT 18 (11.9%) 2 [ 1.7%)
Inveatigator Text for AEs encoded using PEQURA veralon [9.1. Percentages are based on H in
the colusn headinga. For frequency counts by preferred temm, miltiple occurrencea of the

same= AE in an vidual are counted only once. For freqguency counts of “Iotal mumber of
eventa™ rows, multiple occcurrences of the same AF in an individual are counted separately.
Mata cocoff: 0% Fehroary 2017.
A summary of adverse events with a difference of at least = 5% between the treatment arms is

presented in Table 44.
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Table 44: Adverse events with a difference = 5% incidence between the treatment arms -

Safety population
Hed[RA System Organ Class Crizotinib Alectinib
FMedlFA Prelerred Temm {H=15L1) [N=152)
Total nmber of patients with 4t least one Adverse SVent 130 (86€.1%) 108 (71.1%)
verall total oumber of events 545 i
GASTROINTESTINAL DISCRDERS
Total mmber of patients with at l&saat one adverss svent 107 {H’I.“} 32 éZl.ll}
Total mmber of eventcs &1 1
FRUSER 72 [(47.7%) 21 (13.EW)
DTARPHCER EE [45.0%) 18 (11.8%)
VOMITING 58 (38.4%) 11 ({ 7.2%)
INVESTIGATICHS
Total mmber of patients with at least one adverss event 45 [32.54) 51 (33.64)
Iotal mumber of events 113 14
ALANINE AMIMOTRANSEERASE INCREASED 45 [29.5%) 23 {15.1%)
ASPARIATE MHIMOTRAKSFERASE ITNCREASED I 24.58) 21 (13.0W)
ELOOD RILIBURIN INCPEASED £ [ 1-.3%) 23 (15.1%)
REIGHT INREASED 0 15 [ 5.9%)
ChMA-GLUTAMYLTRANSFERRSE INCRERSED 10 | 6.6%) 1 ( 0.7%)
GENFRAL DISCODEHS AND AIMINISTRATION SITE ODNDITIONS
Total mumber o... patients with at least one adverse event 42 IZT M) 26 (17.1%)
Iotal mmber of events 30
CEDEMA PEFRIPHERAL L ¥ IE'?‘ -2 9] 26 (17.1%)
HERVOOS 5YSTEM DISORDERS
Total mmber of patients with at l=ast one adverse event 47 ggl,u:- 16 [10.3%)
Total mmber of ewvents 21
LIZZIRESS 21 (13.3%) 12 { 7.9%)
DYSGEOSTA 9 [19.12%) 4 [ 2.6%)
EYE DISORDERS
Total mmber r.:. patients with at least ope adverse event 38 [25.2%) 5 ( 3.3%)
Iotal mmber of events a2 5
VISTAL J]‘l‘ﬁlﬁ-!'.ﬂ'!‘ 18 [11.%%) 2101
VISION 1 | 7.3%) 1 ( 2.0%)
9 [ E.0n) 1]
HISCMOSEEIFTAL AND COMMECTTVE TISSUE DISORDERS
Iocal mumber of pAClents WiTh AT 1sast one AdvVErsE &vVent 6 [ 4.0%) 3% (23.0w)
Total mmber of events & ia
MYRLGIRA 3 2.08) 24 (15.8%)
MUSCULCSKELETAL FAIN 3 (2.0 11 ( 7.2%)
BLOOD ARD LYMPHATIC SYSTEM DISORDERS
Total mmber u.. patients with at least one adverse event T 1 4.6%) 30 (15.78)
Iotal oumber of eventa 7 EY)
AMAEMIA T 1 4.6%) 30 (19.7%)
SHIM RND SUBCUTRHEONS TISSOE DISORDERS
Total mmbér of patients with at least one adverse event 11 | 7.3%) B | 5.3%)
Tocal mmber of svEnca 11 11
ALOFECTA 11 | 7.7%) 1(0.7T%
FHOTOSFHSITIVITY REACTION ] B [ 5.3%)

Investigator text for AEs encoded using MedDRA version 1%.l1. Percentages are based on N in

the colomn headinga, For frequency counts by preferred temm, mulciple cocurrences
cunta of "Total nmsber of
separatel

aame AF. in an individual are counted only once. For fr

eventa™ rows, mulriple occurrences of the same AF in an individeal are counted

Data cucaff: 05 February Z0L7.

of the

-

AEs occurred in a higher proportion of patients (= 5% absolute difference) in the crizotinib arm

than in the alectinib arm, included:

- Nausea (48% versus 14%)

- Diarrhoea (45% versus 12%)

- Vomiting (38% versus 7%)

- ALT increased (30% versus 15%)
- AST increased (25% versus 14%)

- Gamma glutamyltransferase increased (7% versus1%)

- Oedema peripheral (28% versus 17%),
- Dizziness (14% versus 8%)

- Dysgeusia (19% versus 3%)
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Visual impairment (12% versus 1%), vision blurred (7% versus 2%),
Photopsia (6% versus 0%)
Alopecia (7% versus 1%).
AEs which occurred at a higher incidence (= 5% of patients) in the alectinib arm were:
Increased blood bilirubin (15% versus 1%),
Increased weight (10% versus 0%)
Myalgia (16% versus 2%)
Musculoskeletal pain (7% versus 2%)
Anaemia (20% versus 5%)
Photosensitivity reaction (5% versus 0%).

Constipation, fatigue, arthralgia, and rash were reported with a similar rate between treatment
arms.

Increased blood bilirubin, myalgia, musculoskeletal pain, anaemia, and photosensitivity reaction
are known adverse drug reactions (ADR) for alectinib and a new ADR of weight gain was
identified.

8.3.1.1. Weight gain (also included by the sponsor in the Summary of Clinical Safety as
a selected adverse event, but presented and discussed here)

Weight gain has been recorded as a new ADR for alectinib, given
a. Itoccurred only in patients treated with alectinib
b. The majority of AEs (9/15) were reported as related by the investigator
c. The majority of patients (9/15) experienced a weight gain of 2 10% from baseline.

Increased weight gain was not reported in patients receiving crizotinib and in 10% of patients
receiving alectinib, including one patient with a Grade = 3 AE (noting Grade 3 is the maximum
level of AE as defined in CTCAE v 4.0 and equates to = 20% increase from baseline), and events
were considered treatment-related in 6% of patients. The median time to onset and reporting of
the AE was 136 days (range 16-500 days), but 7/15 had an AE of weight increase reported
within 2 months of starting treatment (Source of data, Appendix 10 SCS). Five patients appear
to continue on treatment (with ongoing events of response or stable disease) and have an end
date for their adverse events included in the data. The sponsor should include a discussion of
the management of the weight gain that resulted in an end to the AE.

The sponsor indicates that a detailed assessment showed no evidence of an association between
weight increased and oedema. Appendix 10 of the SCS provided the treatment responses of the
15 patients: 1 patient had a CR, 13 patients had and one had SD, as assessed by investigators.

Evaluator comments: A summary of the sponsor’s responses from the s31 response
(response-12 are included between following each question)

1. Itis quite possible that with increased awareness of this event among clinicians and routine
weighing of patients, that reporting and attribution rates would have been higher. The
number of patients gaining weight overall as a clinical measurement, together with adverse
event reporting would capture the extent of this, but has not been presented.

2. Cachexia and weight loss are common in patients with advanced NSCLC. Unlike the
crizotinib arm, weight loss was not a prominent baseline comorbid condition for patients in
the alectinib arm, and therefore it seems less likely to be related to efficacy and reversal of
an advanced disease-related cachectic state. Hypothalamic/central causes are possible and
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the sponsor is requested to state if this was unwanted weight gain, and to provide the
following information:

a. What were the genders of the patients involved?

Sponsor’s response: In the alectinib treatment arm of the ALEX study, the AE of weight
increased is equally distributed amongst gender, with 7 AEs reported in males (out of 68 male
patients overall) and 8 AEs reported in females (out of 84 female patients overall).

b. Comment on the nature of the weight gain, such as whether it associated with an
altered fat distribution in these 15 patients.

Sponsor’s response: A potential association with oedema was explored and none found to
explain the weight gain for the majority of the 15 patients. There were no concurrent AEs
reported, which might indicate an altered fat distribution. Further detailed information related
to the AE of weight increased and its distribution in the body was not collected as part of the
ALEX study and therefore is not available.

c. Was there areported increase in appetite?

Sponsor’s response: Increased appetite was reported in one patient treated with alectinib and
no patient treated with crizotinib in the ALEX study. The AE of weight increased was reported
on the same day (Day 29; [information redacted]). No other patients treated with alectinib
(N=152) reported increased appetite as an AE.

d. Isthere a signal for weight gain in preclinical studies?

Sponsor’s response: There were no signals for potential body weight gain in the repeat-dose
toxicity studies. Instead, the data indicated reduced body weight gain. (Additional details in
response-12)

e. Provide any concomitant medications and conditions that these 15 patients were on
that may have led to weight gain e.g. corticosteroids, thyroid dysfunction

Sponsor’s response: The sponsor presented concomitant medications and conditions that
might predispose to some degree of weight gain. The evaluator is in agreement that these do not
explain the degree of weight gain observed and that this is most likely to be due to treatment
with alectinib.

f.  Was this an adverse event in J]-ALEX? Please present relevant data from that study for
this adverse event.

In Study J028928 (J-ALEX), increased weight had a similar incidence rate between treatment
arms (2.9% [3 patients] in the alectinib arm versus 1.9% [2 patients] in the crizotinib arm). For
1 patient in each arm, increased weight was reported as related to study treatment. For 1
patient in the alectinib arm and 2 patients in the crizotinib arm, a weight gain of Grade 2 (10%
to <20% from baseline) was observed. One patient in the alectinib arm had a Grade 3 weight
increase of 2 20% from baseline.

Evaluator conclusions on weight gain:

This is a new signal for alectinib, detected more clearly in the larger ALEX study, and to a lesser
extent, the J-ALEX study, although as noted above, in the absence of collection of objective data
such as regular weight measurements, it may have been unrecognized and/or unreported. It
appears to be unrelated to gender, and not explained concomitant medications or conditions
including oedema. Weight gain is a manageable adverse event, but should be included in the PI
and CMI to make both prescribers and patients aware.

8.3.2. Treatment related adverse events (adverse drug reactions)

Overall, 89% of patients in the crizotinib arm, and 77% in the alectinib arm experienced at least
one AE considered related to treatment. The sponsor did not present a summary table showing
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adverse reactions and comparison between the arms, and listed the most common (= 20% of
patients in either arm,) treatment-related AEs as follows:

Nausea (42% crizotinib versus 7% alectinib)
Constipation (21% versus 26%)

Diarrhoea (38% versus 6%)

Vomiting (29% versus 3%)

Increased ALT (29% versus 13%)

Increased AST (22% versus 14%)
Peripheral oedema (23% versus 9%).

In addition to constipation mentioned above, the following toxicities noted by the evaluator on
reviewing the 7 pages of tables (CSR) included the following toxicities noted to be more
common in the alectinib arm (crizotinib percentages versus alectinib percentages presented as
above):

Blood bilirubin increased (1.3% versus 12.5%)
Weight increased (0 versus 9%)
Myalgia (2% versus 11.2%)
Anaemia (2.6% versus 11.8%)
Acute kidney injury (2% versus 0)
Of these common adverse reactions, only constipation was more common in the alectinib arm.
8.3.2.1.  Grade 3-5 adverse reactions

Overall, 50% of patients in the crizotinib arm, and 41% of patients in the alectinib arm
experienced at least one Grade 3 - 5 AE.

The most common (2 5% in either arm, crizotinib versus alectinib) Grade 3 - 5 AEs were:
ALT increased (15% versus 5%)
AST increased (11%vs. 5%)
Anaemia (1% versus 5%).

A summary of Grade 3 - 5 AEs, with a difference in incidence of =2 2% of patients between
treatment arms is presented in Table 45.

Grade 3 - 5 AEs which occurred at a higher frequency (= 2% difference, crizotinib versus
alectinib) in patients in the alectinib arm were:

Anaemia (1% crizotinib versus 5% alectinib)
Urinary tract infection (1% versus 3%)
Acute kidney injury (0% versus 3%)

Blood bilirubin increased (0% versus 2%)
Lung infection (0% versus 2%).

Evaluator comment: Acute kidney injury is a new safety signal; was severe and necessitated
treatment discontinuation. There is no mention of this in the Precautions section and given the
severity, this should be included. Anaemia and increases in blood bilirubin are known toxicities
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of alectinib, and the latter is encompassed in hepatotoxicity (Precautions section) and the PI
contains information in the laboratory abnormalities tables to communicate these.

Table 45: Grade 3-5 AEs with a difference = 2% between treatment arms - Safety
population

MedIFA System Organ Clasa Crizotinibh Alectinib
MecIBA Preferred Temm (H=15L} {H=152}

Total ousber of patieots with at least moe adverse event 48 (31.8%) 29 (19.1%]

Crrerall total mmber of events 82 47
INVESTIGATIONS
Total mumber of patients with at least one adwerse event 25 (15.2%) 12 [ 7.5%)
Total mmber of eventa 51 21
ALMINE MMINOTRANSFERASE INCREASED 22 (14.6%) 7 [ 4.6%)
ASFRARTATE MSFERASE 16 (10.6%) B ( 5.3%]
0T PROLONGED 5 | 3.3%) 0
BLOOD BILIROUBIN INCREASED o 3[2.0m

BLOOD AND LYMPHATIC 5YSTEM DISORIERS
Total mwamber of patients with at least one adverse event 7 | 4.6%) 7 [ 4.6%]

Toral mmber of Syentcs 17 11
AHREMIA 1l | 0.T%) T [ 4.0%)
REUTROPENTA & | 4.0%) a

GASTROINTESTINAL DISORDERS

Total number of patients with at least ope adverse event 5 ( €.04) 1 [ 0.7V
Toral nomber of events 15 1
HALSER 5 (3.3 1(0.m
VOMITING 5 (3.

DIARFHOER 3 (| Z.0%) Q

PFESPIRATORY, THORARCIC ANT MEDIASTIMAL DISCRIERS
Total number of pacients with At least one Adverse svent
Total mumber of events
EMBOLI

LR
Pl R
LT . ]
-
[ %]
=

- 3%)
1
[ 1.38]

=
-
=1

INFECTICHS MND INFESTATICHS
Total number of patients with at least one adwerse event 1 | 0.7h) 7
Total mmer of &sents 1 7
TRIMARY TRACT IKFECTION (
LUNG INFECTION £

.EA]

{ 0.7%) -6%]

-0%]

o=
["rS
B B

FEMAL RND TRINARY DISOROFRS
Total mmber of patients with at least one adwerse event i} 4 [ 2.6%)
Total number of events [i] 4
AUTE KIDMEY INJURY o (264

Imrestigator text for ARS encoded uaing MEdRA veraion 15.1. Percentages are based on N in
the column headings. For frequency counts by preferred temm, multiple occurrencea of the
same AE 1n an individual are counted only once. For Irequency counts of "Total number of
eventa™ rows, multiple occurrences of the same AE in am individual are counted separately.
Data cutaff: 09 Fehroary 2017.

Details of the cases of infection revealed no clear attribution possible to alectinib, particularly as
pneumonia is common in those with lung cancer.

Four acute kidney injury cases were reported: in one woman and three men. In addition, the
evaluator considers that the cause of death in another case, discussed below, with a cause of
death listed as ‘blood creatinine increased’ cannot be ruled out. The outcomes of the events
were:

- Death in one patient (discussed below in detail in an 88-year old woman)
- Hemodialysis, event declared resolved after 30 days

- Grade 3 event requiring admission, declared resolved after 6 days, alectinib restarted, with
no recurrence of renal failure

- Grade 3 event requiring admission, declared resolved after 10 days, alectinib discontinued.

Although all patients had normal baseline renal function, due to age (88 years) or comorbidities
(all three males had diabetes), renal reserve may have been diminished in all of these patients.
It is unclear if this contributed to the severity of the observed events, and increased risk in those
with renal impairment or diminished renal reserve and consideration could be given to
including this in the safety specification of the RMP.

AEs of Grade 3 - 5 which occurred at a higher frequency (= 2% difference) in patients in the
crizotinib arm were:
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AST increased (11% crizotinib versus 5% alectinib)
ALT increased (15% versus 5%)
Neutropenia (4% versus 0%)
Electrocardiogram QT prolonged (3% versus 0%)
Nausea (3% versus 1%)
Vomiting (3% versus 0%)
Diarrhoea (2% versus 0%)
Pulmonary embolism (3% versus 1%)
Pneumonitis (2% versus 0%).
8.3.3. Deaths and other serious adverse events

40/151 (27%) patients in the crizotinib arm and 35/152 (23%) patients in the alectinib arm
died; 31/151 [21%] and 29/152 [19%] of patients, respectively died due to disease
progression.

Seven patients in the crizotinib arm and 5 patients in the alectinib arm died of causes other than
progressive disease, and of these, attribution to the treatment was made in 2 patients for
crizotinib and none in the alectinib arm.

Evaluator comment: From the reviews of the narratives, discussed below, the evaluator
considers the death of two patients likely to be related to alectinib, and further support the need
for a new Precaution for Acute kidney injury in the PL

The following table copied from page 945 of the CSR, indicates the primary cause of deaths:
Table 46: Cause of death by primary cause

~ause of Desath Cabegory Crizotinib Alsctd
Primary Cause of Death {N=15%1)
Total number of Doaths 40 {26.5%) 15 [(21.0%)

DISEASE PR

'H FROM ADVERSE EVENT

DEAT
L Doaths

{ 4.6%) 5 { 3.3%)

i 6.7%)
i ©.7%)

RESPIRATORY FAILURE
SUDDEN DEATH

-l il T

DEATH FROM OTHER CAUSES
. I Deaths & 4 1.3%) 1 [ 0.7%)

aping MedDRA Version 19.1.

s Cancer®™ and "Secondary bk

J mour/FO" are grouped thin ".'l:."\-F-'m."'::l':. FF';‘F'F:'-S'['-H'.

Data cutoff: 0F Februarcy 2017.
Narratives for the deaths were provided, and the following is the review of the patient who died
from acute kidney injury, another death with the AE of ‘blood creatinine increased’, two sudden
and unexplained deaths, and a death due to infection. The two deaths that are considered by the
evaluator likely to be related to treatment are discussed further.
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Acute kidney injury in patient no [information redacted]

Narrative for Study/, presented the history of the 88 year-old woman, with ECOG PS of 1 with
nodal involvement as the only site of disease, who developed acute renal failure, and was
hospitalized with Grade 4 acute kidney injury on Day 14 of treatment with alectinib, having
previously had normal baseline function. Toxicities encountered secondary to the renal failure
included acute digitalis overdose and poorly tolerated anti-digitalis therapy, dabigatran toxicity
resulting in a coagulation disorder), and acute pulmonary oedema. Her management was
changed to supportive care in light of her age and diagnosis of NSLCLC

‘On 08 September 2015 (Study Day 15), the patient died due to acute kidney injury. No autopsy
was performed.’

Evaluator comment: The cause of death is acute kidney injury, which at that time, was perhaps
not recognised as a new safety signal for alectinib, and therefore attribution to the study drug
has not been made. It is noted that this patient died before version 4 of the Clinical Trial
protocol was released, which was the first to state to investigators that adverse events of special
interest included abnormal renal function, thus the investigator would not have been aware of
this new safety signal. Since then, there is a clear, emerging signal from this Phase III trial, and
the other Phase III trial conducted at a lower dose in Japanese patients (J-ALEX) for an increased
risk of acute kidney injury related to alectinib.

Currently, there is no information or warning of this in the Pl and a Precautions section, stating
that severe and fatal events of acute kidney injury have been observed in patients receiving
alectinib. Appropriate recommendations for regular monitoring should be included, avoiding
the term ‘periodically’ which outside of the US, means ‘from time to time’ or ‘occasionally’. (PI
Comments)

Event of blood creatinine increased in patient no [information redacted]

This event started as Grade 2, necessitated hospitalisation due to acute renal failure which did
not resolve. The narrative states, ‘The patient developed extreme anasarca and on 06 May 2016
(Study Day 452), she died due to increased blood creatinine.

Evaluator comment: This death appears to have been due to deteriorating renal function
without other apparent cause or explanation. The event and death were not considered to be
related to alectinib by the study investigator, and the narrative states, ‘The other possible
etiological factor for the event included concomitant medication’. A review of the patient’s
medications, many of which had been in place for years, does not yield an obvious candidate on
which to blame such a severe event. The evaluator considers a possible causative effect of
alectinib cannot be ruled out.

Serious adverse events

Serious adverse events (SAEs) occurred at a similar frequency in patients in both treatment
arms (29% crizotinib versus 28% alectinib).

Serious adverse events that occurred more commonly in the alectinib arm include:
Acute kidney injury (0% crizotinib versus 3.3% alectinib)
Lung infection (0% versus 2%])

Table 47presents SAEs affecting > 2% of patients (a minimum of 3 patients) and it is noted that
there are 5 SAEs of renal and urinary disorders. A review of the narratives for these indicates
that one of these was a urinary tract infection, and the rest are discussed above.
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Table 47: Summary of SAEs by MedDRA PT occurring in = 2% patients in either arm -
Safety population

System Urgan Llass lrizetinib Alectinib
HedDBh Preferced Temm (=151} (H=152)
Total mmber of patienta with at least one adverse event 44 (2%.1% 42 2.

Overall total mmber cf eventa o (13
IHNFECTIONS AND INFESTATIONS

Total mumber of patients with at least onse adverss event B (5.3 16 (10.5%)

Total mumber of eventa 10 20

PHERONLR 4 (2.60) 5 (3M

LONG INFECTION 0 3 | 2.08)
FESPIRAIORY, THORACIC PND MEDIASTIMAL DISORDERS

Total mmber of patisnts with at least ons adverse svent 11 ( 7.3%) 10 | &.6%)

Toral mmmber of evencs 12 15

PHEIRONITIS 4 [ 2.68) Z ([ 1.3%)

PULHCHARY EMDOLISM Jz.0% 2 (1.0
ENERAL DISORIFES AND RIMINISTHATION SITE COMDITIONS

Total masber of patients with at least one adverse event 5 0 6.0%) 4 ( Z.6%)

Total mmber of events H] 4

PYEEXIA 3 [ 2.0%) 1 { 0.7%)
REFVOOS SYSTEM DISORIFRS

Total number of patients with AT least one adverss eyenc € [ 4.0%) 3 ( 2.0%

Total number of events 6 3
CARDIAC DISCRDERS

Total mmber of patients with at least one adverss spsnc 513 3 ( 2.0%)

Total number of eventa 5 3
THVESTIGATTONS

Total mumsher of patients with at least ons adverss spsnt 4 [ 2.6%) 4 [ Z.6%)

Total mumber of eventa 5 5

ALANINE RMIROTRAMNGEERRSE INCREASED 4 (2.60) 1 (0.7
REMAL AND URIMARY DISCRIERS

Total muber of patients with at least one adverse svent 1 0 0.7T%) 5 1 3.1

Total mamber of events 1 5

ACOTE KIMMEY INJUEY ] 4 [ 2.6%)
GASTROINTESTINAL DISORIERS

Total number of patients with at least one adverse event (3.3 0

Total mumber of eventa ] 0

HANISER J(2.0%) 0
HEPATOHILIARY DISORDERS

Total number of patients with at least one adwverse event 2 (1.3 3 ( 2.0%)

Total number of events 2 3
VASCILAR DISORDERS

Total number of patients with at least one adwverse ecvent 4 | 2.6%) O

Total mumber of eventa 5

Iowestigator TEXT :::E:modedwmmmam 15.1. Percentages are based on N in
the coluen headings. For frequency counts by preferred term, multiple cccurrences of the
sams EF in an individual are counted only onos. For frejguency counts of "Total mumbsar of
events™ rows, multiple occurrences of the same AE in an individual are counted separately.
Daca cucoff: 05 February 2017.

8.3.4. Discontinuations, dose modifications due to adverse events

Nineteen (11.2%) patients and 25 (12.6%) patients in the alectinib and crizotinib arms,
respectively, discontinued the study medication due to an adverse event. These are summarised
in Table 48 and indicate that the most common causes of discontinuation in the alectinib arm
compared with crizotinib were:

Hepatobiliary disorders 2.6% versus 0%
Acute kidney injury 2% versus 0%

(noting 0.7% versus 0% for blood creatinine increased was also recorded in the laboratory
abnormalities)

Anaemia 0.7% versus 0%
Infections 1.3% versus 0.7%
Oedema 0.7% versus 0%

Chest pain 0.7% versus 0%
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Adverse events that occurred more commonly in the crizotinib arm compared with the alectinib
arm were:

Investigation abnormalities 6.6% versus 2.6% (including QT prolonged 0.7% versus 0%)

Pneumonitis 2.6% versus 0.7%
Cardiac arrest 0.7% versus 0%
Fatigue 0.7% versus 0

Evaluator comments:

1. The investigations section is somewhat unclear as there are more events than patients, and
there also appears some duplication of events due to capture with different PT e.g. ‘liver
function abnormalities’ and ‘hyperbilirubinaemia’.

2. This list of discontinuations does not clarify regarding the tolerability or toxicity of either
treatment without treatment attribution, which is nor presented. Events such as ovarian
cancer are not attributable to crizotinib, and infections occur frequently and appear in this
setting to be related to the underlying condition and not the treatment. The sponsor is
requested to reproduce this table, restricted to events that were considered treatment-
related adverse events, noting the disputed treatment attribution for the renal events
discussed above.

3. Noinformation has been included in the PI.
Adverse events leading to dose modification, interruption or reduction

Median times to dose reduction or dose interruption were notably shorter for patients in the
crizotinib arm compared with the alectinib arm.

Median time to dose reduction was 56.5 (95% CI: 0.0 - 528.0) days in the crizotinib arm
compared with 116.0 (95% CI: 17.0 - 749.0) days for patients in the alectinib arm.

Median time to dose interruption was 58.5 (95% CI: 3.0 - 468.0) days in the crizotinib arm
compared with 114.0 (95% CI: 8.0 - 632.0) days in the alectinib arm. Median length of dose
interruptions was longer for patients in the crizotinib arm (18.5 [95% CI: 2.0 - 91.0] days)
compared with the alectinib arm (14.0 [95% CI: 1.0 - 59.0] days).

A total of 25% of patients in the crizotinib arm, and 19% of patients in the alectinib arm
experienced AEs requiring an interruption of treatment.

AEs leading to dose interruption which occurred more commonly (= 2.0% difference) in
patients in the alectinib arm were pneumonia (0% crizotinib versus 3% alectinib) and
hyperbilirubinaemia (0% versus 2%)

The more common individual AE PTs in the crizotinib arm were AST increased (4% crizotinib
versus 2% alectinib), neutropenia (3% versus 0%), ALT increased (2% versus 3%), pneumonia
(0% versus 3%), vomiting (3% versus 1%), and diarrhoea (2% versus 0%).

Evaluator comment: A review of the table of AEs leading to dose interruption did not identify
any new signals for alectinib or crizotinib.
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Table 48: Adverse events leading to study treatment discontinuation - Safety population

MedTRA System Cogan Class Crizotinih Alectinib
MedIBA Preferred Term H=151) [B=152)
Total oumiber of patients with at least one adverse event 18 (12.6%) L7 (1L.3%)

Cverall total oumber of events 5 18
IVESTIGATIORS
Total mumber of patienta with at least one advecse event 10 { .88} 4 (2.88)
Total mmber of events a6 &
adanbilNE AMUITIFANGEERAGE  LWIFERSD | 5.4 = | L.3%)
ASFARTATE INCFEASED & | 4.00) Z | 1.3W)
. | 1 (0.} 1]
BLOOD CRFATINIME ITHCREASED L1} L (0.7
ELFCTROCARDIOGRAM OT PROLONGED 1 { 0-T8) o
AR =CLULAM LTFANSTERASE LW FERSED o 4 [ 0.7%)
FESPFIFATORY, THORACIC JMT MEDIASTIMRL CISORCERS
Total mmber of patients with AC least one advesse event 5 | 3.3w) 1 0D.TH)
Total mmber of events 5 1
PHEDMONTTIS 4 2. 5%) 1 (0.
INTERSTITIAL LUNG DISEASE 1 {0.™) 0
HEFATOBILIAFY DILSORDERS
Total mumber of patients with ar least one adverse event o d [ 2.6%)
Toral rusker of evenrs i} L
HYPFRARILIFIMATRAFMIA 0 2 [ L.3%)
ORDG- THDOCOED LIVER THUTIRY a L 0.7
HERATOTOXICITY o 1{0.7
GENEFAL DISORDERS AND AOMINISTRATION SITE CONDITICHS
Total mmber of patients with ot least one advecse cvent 1 (0.7 2 (1.3
Total mmber of events 1 2
CHEST PAIN o 1 (0.7
FATT(HIE. 1 (0.T™)
OEDEMA 0 L { 0.7T%)
INFECTIONS AND INFESTATICHS
Total msber of patients with ac least one adwerss svent 1 (0.7 2 ( 1.3
Total mder of eventa 1 2
EHFYEHA 0 L0
LUNG INFECTICH o 1L {07
HECROTISING FASCIITIS 1(0.T™) o
FENAL AND URIMARY DISOROFRS
Toral meker of parients with Ar 1#4ST one adveris svent [} 3| 2.00)
Total mmber of eventa a k|
TH.TIRY 0 3 ( 2.08)
ELOGD AKD LYMPHATIC SYSTEM DISORDERS
Total mumber of patients with ac least ooe advecss event 1] 1 {0.7%
Total mmber of events 1] 1
ANAEMIA ] L0
CARDIAC DISORIERS
Total mmber of patients with atc least one adverse evwent 1 | 0. ™) o
Total mmber of events L o
CARDIAC ARREST 1{0.™ o0
REOPIASHE BENTGN, MALTGHMANT AND UMSPECTFIED (INCL CYS5TS AND POLYPS)
Total pusder ui patients with ab leasl uoe advecse evenl 1 0.T) o
Total mmber of eventa 1 ]
IWARLAN CRNCER 1 (| 0.7} Q

Tnweatigator text for BEs encoded uning HedDAN weraion 15.1. Peroentages are based on B in
the column beadings. For frequency counta by preferred tem, multiple oocarrences of the
same AE in an individual are counted ooly obce. For Crequency ocounts of “Total mumber of
cvents™ rows, multiple ocourrences of che pame AE in an individual are counced separacely.
Lata cutoff: 05 Pebruary IC17.

Dose reduction

21% patients in the crizotinib arm, and 16% patients in the alectinib arm experienced AEs
requiring a dose reduction, most commonly ALT increased (9% crizotinib versus 2% alectinib)
and AST increased (6% versus 3%). AEs leading to dose reduction which occurred more
commonly (= 2% difference) in patients in the alectinib arm compared with the crizotinib arm
were anaemia and hyperbilirubinaemia (both 0% versus 2%).

The median time to dose reduction was notably shorter for patients receiving crizotinib (56.5
days, 95% CI: 0.0 - 528.0 days) compared with alectinib (116.0 days, 95% CI: 17.0 - 749.0
days).

Evaluator comment: The shorter time to onset for crizotinib may in part, reflect the greater
toxicity but also the greater clinical experience and familiarity with crizotinib (for example,
based on the range for the time to dose reduction, at least one patient must have had a reduced
starting dose), and reluctance or uncertainty about the need to reduce the dose of alectinib. This
would not have happened in a blinded setting, and represents a clinical bias - albeit one that
potentially protects patients - of an open label trial design.
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Table 49: Adverse events leading to dose reduction - Safety population

MedDBA System Urgan Class Crizotinib RAlectinib
MadCER PFrefarresd Term (=151} {H=152}

Tortal mEnber of patisncs with ac least one adverss eventc 31 (20.5%) 24 (15.8%)
Crrezall total mumber of eventa 48 34

INVESTIGATICHS
Total munber of patients with at least one adwverse event 20 {%E.EH 10 {lg,ihl
L=}

ALMNINE MMITHOTRAMNSFERASE INCREASED 13 { B.6%) 3 [ Z.0%)
ASPRETRATIE RM FERASE INCREASED o { &.0%) 50 3.3%
BILIRUBIN INCEEASED 0 3 { 2.0%)
BLOCD CREATININE INCEEASED 1 E 0.7%) Z [ L.3%)
ELECTROCARDIOGRAM OT PROLONGED 21 1.3%) 0
BILIRUBIN CONJUGATED INCRERSED 0 1§ 0.7%
ELOOD RLERLINE PFHOSPHATASE INCREASED L { 0.7%) o
ELOCD CREATINE FPHOSPHOHIMASE INCREASED 0 L { 0.7%)
M-Gumwﬂ.mmsmm IRCREASED 1§ 0.7%) a
KEUTHDPFHIL L { 0.7%) a
'I'RJWSFJ""IESES IWER.F-SEI.! L{0.7%) 0
WHIIE BLOCD CELL COUNT DECRERSED L {0.7%) 0
ELOCD AND LYMPHATIC SYSTEM DISCRIERS
Total mober of patients with at least one adwverse event 1 { 0.7%) 3 [ 2.08)
Toral nmumbar cf svents 1 3
ANREMIR Q 30 Z.0%
KEUTROFENIA L{0.7% 0
GASTRCINTESTINAL DISCROERS
Total number of patients with at least one adverse event 3

(208} 1 ( 0.7%)
4 2

{ 1.3%) L { 0.7%)
(1.3%) L {0.7%)

Toral mumber of eventcs
HAUSER
VOMITING
GENEHAL DISCRCEFRS AND AMMINISIHATION SITE COMNDITICHS

Total muber of patients with at least one adverse event
Total mumber of events
ASTHEWMIA

[ PR

L")

( 2.0%) 1 {0.7%)
4 1

2 [ 1.3%) 0
FATIGUE 0 L { 0.7%)
CEDEMA FERIFHERAL L { 0.9%) ]
FERIPHERAL SWELLING 1L {0.7%) 0

HEPATCSILIARY DISORDERS
Toral mmber of PATIENnTS with ac least one adverss sVencg 1

{ 0.7%) 3 ( 2.0%)
1 3

2 { 2.08)
0

Total mober of eventa
MYFERBILIRUBIKAEMIA
HEPATITIS

CARDIAC DISCRDERS
Toral mmber of pacisnca with ac leasat onse adverss svenc
Total mmber of &wventcs
BRADYVCRRD

Ih
SINUS ERADNCARDIA

=g

{ 0.7%)

ra

{1.3%) 1 ( 0.7%)
1

2
{1.3% o
1 { 0.7%)

(=221

INFECTICHS AND INFESTATIONS
Total mumber of patients with at least one adverss event
Total nuzber of events a
FREDGHTLA
HEFFES Z05IER

SHIN AND SURCUTANFOUS TISSUE DISCRDFRS
Total nuzber of patients with at least one adverss event
Total nomher of ovencs Q

=]

L=k ]
T
5] L=1 SN o )
=
-

[=1=]
[T E
f=1 2

i

-

FASH
PHOTOSEMSITIVITY REARCTIION

HETARSLISM AMD HUTRITION DISORDERS
Total mumber of patients with at least one adverss event 1§ 0.74) 1 0.74)
Total nu=kber of &vVencs L 1
HYPCHATRAEMIA 1 (0.7 1 {0.7%

BESPIRATORY, THOARCIC AND MEDTASTIMAT DIZORTFRS

Total pusmber of patisnts with at least cne adverss ayent [+] 2 [ 1.3%)
Toral nu=oer of svencs Q 2
HROFCHOPLEURAL FISITULA ] 1 E 0.7%)
DTSERGER o 1 0.7%)
HUISCULOSEELETAL AND COHNECTIIVE TISSUE DISORDERS
Total nuzber of patisnts with at least cne adverss &vent 1 [ 0.7%) la]
Total nosker of eventcs 2 [x]
MUSCULAR WEASNESS L E 0.74%) a
HIRLFLA 1 2. 7%) Q
KERMOUS SYSTEM DI
Total nuzher of patients with at least one adverss event 1L [ 0.7%) a
Ictal nuzber of events L 1]
NEVFOPATHY FERIFHEZFAL L [ 0.7%) ]
VASCULAR DISORTERS
Tetal nusber of patisntas with at least one adverss svent L [ 0.74) 0
Total meber of svents 1 1]
LYMEMOETERD, 1 { 5.7%) a
Investigatsr text for AFs encoded using MedDRR veraicon 1%.1. Percentages are bBased cn H in
the colu=n ngs. For frequency counts by preferred term, muitiple occcurrences u!‘ t
same BF in an individusl are counted only once. For fregue ocunts of "Total norher of

oy
SVENTIY Iows, MIlTiple SoQUrrences of the same AE in an individusl are counted Separately.
Cata cutoff: 05 February Z0L7.

Evaluator comment: Most of the AEs leading to dose reduction are readily detectable with
monitoring, particularly regular blood tests and awareness of the potential for the clinical event.
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The Pl is adequate, with the exception of renal disorders, which were both severe and resulted
in discontinuation or death for some patients.

8.4. Adverse events of special interest

Adverse events of special interest AESI), which are considered distinct from the other term,
‘Selected adverse events’ used by the sponsor, were listed below in the Summary of Clinical
Safety, with further clarification in the Protocol Version 4:

Cases of drug-induced liver injury
Suspected transmission of an infectious agent by the study drug

Evaluator comment: The inclusion of potential to transmit an infectious agent was only to be
considered in the context ‘when contamination of the study drug is suspected’. No data were
presented for this particular AESI.

8.4.1. Liver function and liver toxicity
Hy’s law cases

The scatter plot analysis of total bilirubin versus ALT, and AST revealed 5 patients (2 in the
crizotinib arm and 3 in the alectinib arm) falling into the potential Hy’s law quadrant.

Crizotinib arm

Patient [information redacted] and Patient [information redacted] (crizotinib arm) experienced
Grade 4 drug-induced liver injury, both events were considered treatment-related. Patient
267469/1541 was permanently discontinued, due to the event.

Patient [information redacted] had been discontinued due to Grade 4 elevated ALT prior to the
diagnosis of drug-induced liver injury.

Alectinib arm

Patient [information redacted] met Hy's law criteria, having experienced Grade 4 hepatotoxicity
which was considered treatment-related and led to treatment discontinuation.

Two cases (both in the alectinib arm [Patient [information redacted], and Patient [information
redacted]]) did not qualify as true Hy’s law cases after detailed review, due to not having a close
temporal relationship between increase of the transaminases and bilirubin, or being indicative
of cholestasis and underlying hepatic pathology. However, Patient [information redacted]
experienced Grade 4 drug-induced liver injury, which was considered treatment-related and
treatment was permanently discontinued, due to the event.

Evaluator comment: No narratives could be located for the two patients in the alectinib arm
who were stated not to meet Hy’s law, noting that one of these was considered a drug-induced
liver injury. In all, the two, possibly three cases of drug-induced liver injury have been identified
in this study, and given the seriousness should be reported clearly and early in the information
section in the PI. A simple message is required stating that events of hepatotoxicity were
common in the clinical trials, including drug-induced liver injury and recommendations for
monitoring. Priority should be given to data from the randomised controlled trial as it provides
a comparison. (PI Comments)

The sponsor provided a further analysis in the s31 response (response-11) of events of drug-
induced liver injury by Asian versus non-Asian ethnicity. Only two cases were listed (one as
drug-induced liver injury and one as hepatotoxicity), both occurring in non-Asian patients. The
PI recommendations above are sufficient, but it is also considered an incomplete presentation of
information regarding patients with liver-related toxicities.
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8.5. Selected adverse events

The following selected adverse events were presented for the crizotinib and alectinib arms in
the Clinical Study report (Table 50). Note is made that the Summary of Clinical Safety also
included the following as Adverse Events of Special Interest, although these were not
prespecified in the Clinical Protocol or specifically discussed as selected adverse events in the
CSR:

Oedema

— MedDRA PTs: oedema peripheral, oedema, generalised oedema, eyelid oedema,
periorbital oedema, face oedema, and localised oedema

Bradycardia
— MedDRA PTs: bradycardia and sinus bradycardia
Dysgeusia
— MedDRA PTs: dysgeusia and hypogeusia
Weight increased
— MedDRA PT: weight increased
Evaluator comments:

1. The pre-specified selected adverse events have been presented in the CSR for all adverse
treatment-emergent events, which will provide an overarching view of the relative
toxicities in the crizotinib arm compared with the alectinib arm, but does not help
particularly for identifying manageability of the events or for detecting new signals in the
alectinib arm given the very broad SOC terms, and the overlap within the PT reporting.

2. The Summary of Clinical Safety - perhaps more of a re-analysis than a summary, per se -
provided further analysis restricted to those considered treatment-related, as well as the
median time to onset and a more comprehensive reference to the actions required (dose
reductions, delays although often the figures were not actually presented but referred back
to the Dose reduction table in the CSR) but no standardisation by duration of therapy
(much longer in the alectinib arm), which remains a limitation in comparing the two arms.

The addition of terms in the ‘Summary of Clinical Safety’ further expands the analysis.

4. Time to onset in an open label trial where there is considerably more awareness and
experience of toxicities in one arm, may have influenced the likelihood of an earlier dose
reduction, delay in the crizotinib arm, and represents a potential bias - albeit one likely to
protect patients.
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Table 50: Summary of selected adverse events

Cricotinib Blectinib
(M=151) (¥=152)
Leading ta Leading ta
Al Grads Treatment Al Grads Treatment
Selacted Adverss Events Grades 2/4/5 Serious Discontinuation — Gradas 2/4/8 Serious Discontinzation
Total marbexr of 12z {54.0%] 53 (35.13) 15 (9.9%) 15 (5.58) 127 {22.€%] @5 (22.0%) 15 (9.9%) 1z (5.68)
patients with at least
one adverse event
Gastrointestinal 120 {70.5%] 10 [ €.6%) 5 (2.28] 0 24 (55.2%] 2 (1.3%) O 0
Tract Adverse Eventa
Buascular Adverse 26 (30.5%] 2 [ 2.0%) o 0 5B (3B.Z%] 5 [ 3.3%) 1 (0.7%] a
Erents, CEE Elewations
Hepasocellular or 50 {33.1%] Z2& (17.2%) 4 [2.6%] S (6.08) 4B (31.€2] 17 (11.2%) Z [2.0%) 7 (4.68)
Tholestatic Damage ZEs
and Ebmommal Liver
Function Tasts
Skin Disoxders 3B {25.2%] O o ] 41 {27.08] 2 ( 1.33) 1 (0.7%) o
Vision Disoxzdecs S0 {32.1%] 0 1 (0.7l 0 1z { 7.9%] 0 o o
Hematologic 25 (16.6%] 8 [ 6.0%) o 0 36 (22.7%] B [ 5.3%) 2 (1.3%] 1 (0.7")
Zbnormalities
Zbnormal Fidney 1z { B.6%] 2 ( 1.2%) 1 (0.7%) ] 2B {1B.£3] 7 [ 4.6%) T (4.€%) 4 (2.6%)
Function Adverse
Errents
Interstitial Lung o[ 6.0¥] 2 [ 2.0%) 5 (3.3%) 5 {3.3%) 2 {208 0 z (1.3%] 1 (0.8
Dissase
QT Intexval T (4.6%)) 5 (3232w 0 1 (0.7%) 0 0 o 0
Prolongation

Foxr frequancy coumts by selected adveras svent, rultiple cocurzemces of the a=me AE in an individuzl aze counted cnly cmos-
Data cutoff: 06 Febzwary 2017.

Table 51: Additional overview of selected adverse events - Safety population

Selected Adverse Event Category, n (%) Crizotinib Alectinib
H=151 M =152
Oedema™ 51 (34%) 34 (22%)
Bradycardia” 22 (15%) 16 (11%)
Dysgeusia” 29 (19%) 5 (3%)
Weight increased 1} 15 (10%)

AE =adverse event, PT=Prefemed Term; SMG =5tandardized MedDRA CGuery.

MNeote: Investigator text for AEs was encoded using MedDRA version 19.1. Percentages
were based on N in the column headings. For frequency counts by PT, multiple
occurmences of the same AE in an individual were counted only once.

Defined as the MedDRA PTs cedema peripheral, cedema, generalised oedema, eyelid
ocedema, periorbital cedema, face cedema, and localised cedema.

" Defined as the MedDRA PTs bradycardia and sinus bradycardia.

Defined as the MedDRA PTs dy=geusia and hypogeusia.

8.5.1. Gastrointestinal disorders (AEs in the MedDRA gastrointestinal disorders
S0CQ)

Definition (Summary of Clinical Safety)
MedDRA SOC: GI disorders
Stomatitis
MedDRA PTs: stomatitis and mouth ulceration

Gastrointestinal tract disorders treatment-emergent AEs were more common in the crizotinib
arm (80% patients) compared with the alectinib arm (55% patients).

The most common individual events were constipation, nausea, diarrhoea and vomiting, all of
which were more frequent in patients in the crizotinib arm. The majority of events were Grade 1
or 2 in severity; Grade = 3 GI AEs were reported by 7% of patients in the crizotinib arm and 1%
of patients in the alectinib arm. In the crizotinib arm 3% experienced SAEs compared with no
patients in the alectinib arm. No patients in either treatment arm discontinued study treatment
due to a GI AE (Table 52).

Evaluator comment: The higher rate of adverse events is noted in the crizotinib arm, but very
few patients required dose reductions (3 in the crizotinib arm and 1 in the alectinib arm) and
there were no discontinuations, suggesting this is readily manageable and not dissimilar
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between the arms. Whether this similarity of events and outcomes would be maintained outside
of a clinical trial setting, or with patients of poorer performance status, is less certain.

Table 52: Selected adverse events: gastrointestinal tract AEs - Safety population
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Evaluator comment: The reported rates of stomatitis using the PT described above in the
Summary of Clinical Safety Table 10, SCS, was higher than reported in the table above (5
patients (3%)) in the alectinib arm. Higher rates of reporting in other clinical trials are also
relevant and this information should be added, rather than replace information already in the PI

as proposed in the Note to the evaluator.

8.5.2. Muscular Adverse Events and Creatinine Phosphokinase Elevations (MedDRA
high level group terms of ‘musculoskeletal and connective tissue disorders
NEC’, ‘enzyme investigations nec’ and ‘muscle disorders’)

Definition (Summary of Clinical Safety) Muscular AEs and creatine phosphokinase (CPK)
elevations:

- MedDRA HLGTs: Musculoskeletal and connective tissue disorders not elsewhere classified
(NEC), Enzyme investigations NEC, and Muscle disorders

- Myalgia
MedDRA PTs: myalgia and musculoskeletal pain

A lower proportion of patients in the crizotinib arm (31%) compared with the alectinib arm
(38%]) experienced muscular AEs and CPK elevations. The most common individual AE PTs
reported were blood CPK increased, blood alkaline phosphatase increased, myalgia, back pain,
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pain in the extremity and musculoskeletal pain, which were more frequently seen in patients in
the alectinib arm (Table 53).

Table 53: Selected adverse events: Muscular adverse events, CPK elevations
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The majority of events were Grade 1 or 2 in severity; 2% of patients in the crizotinib arm and
3% of patients in the alectinib arm experienced Grade = 3 muscular AEs or CPK elevations
compared with 1.3% in the crizotinib arm (removing the patient with the Troponin I from this

arm). One event in the alectinib arm was reported as serious versus none in the crizotinib arm
(Table 53).

In both treatment arms, 5% of patients experienced CPK increase as AEs; however, median time
to onset was notably longer in the crizotinib arm (281.0 days) compared with the alectinib arm
(30.5 days). The majority of events (63%) occurred within the first 2 months in the alectinib
arm, compared with after the first 3 months in the crizotinib arm.

Two patients in the crizotinib arm and no patients in the alectinib arm required dose reduction,
while no patients in either treatment arm discontinued study treatment due to muscular AEs or
CPK elevations.

Evaluator comment: Alectinib generally caused a greater number of musculoskeletal events
and slightly higher and more severe elevations of CPK. This supports the PI Comments
regarding changing the heading of this Precaution. Most of these events are manageable as no
patients discontinued, and a single patient required dose reduction(s) for elevated CPK in the
alectinib arm.

8.5.3. Hepatocellular and cholestatic damage liver AEs and abnormal LFTs
Definition (Summary of Clinical Safety)
Hepatocellular and cholestatic damage, liver AEs, and abnormal liver laboratory tests
— MedDRA SMQ: Drug related hepatic disorders, narrow

A comparable proportion of patients in both treatment arms (33% crizotinib versus 32%
alectinib) experienced hepatocellular or cholestatic damage AEs and abnormal liver function
tests. Grade = 3 hepatocellular or cholestatic damage AEs and abnormal liver function tests
occurred more frequently in patients in the crizotinib arm (17% versus 11%). 3% of patients in
the crizotinib arm experienced SAEs compared with 2% of patients in the alectinib arm.

The CSR states, ‘The most frequent events were ALT increased and AST increased, both of which
occurred more frequently in the crizotinib arm. One AE of drug-induced liver injury was reported
in each treatment arm (Section 7.10).
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Discontinuations were required due to hepatocellular or cholestatic damage AEs and abnormal
liver function tests (6% crizotinib versus 5% alectinib) (Table 54). It should be noted that there
was a greater incidence of ALT or AST AEs reported in the crizotinib arm (31%) compared with
the alectinib arm (16% patients); however, median time to onset was comparable between
treatment arms (29 days crizotinib versus 32 days alectinib) and the majority of events
occurred within the first six weeks of treatment in both arms.

Alower proportion of patients in the crizotinib arm (1%) compared with the alectinib arm
(21%) experienced elevation of bilirubin AEs; median time to onset was comparable between
treatment arms (51.5 days versus 57.0 days), and the majority of events occurred within the
first 2 months of treatment in both arms.

Table 54: Selected adverse event: Hepatocellular and Cholestatic damage liver AEs
Abnormal LFTs
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Evaluator comments:

1. This reporting of events by PT, without further analysis, does not incorporate the clinical
assessment of the events, for example, as presented above, where it was judged that 3
patients in the alectinib arm met the criteria for drug-induced liver injury after
consideration of the severity of the enzyme changes and the event more holistically.

2. Both drugs may lead to changes in LFTs, some of which will be associated with serious liver
injury, necessitating dose reductions and discontinuations, and this should be
communicated more clearly in the alectinib PI, including the relatively short time to onset.
(PI Comments)

8.5.4. Skin disorders (AEs in the MedDRA skin and subcutaneous tissue disorders
S0C)

Definition
- MedDRA SOC: Skin and subcutaneous tissue disorders
- Rash

MedDRA PTs: rash, rash maculo-papular, dermatitis acneiform, erythema, rash generalised,
rash macular, rash papular, exfoliative rash, and rash pruritic

- Photosensitivity

MedDRA PT: photosensitivity reaction
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A comparable proportion of patients in both treatment arms (25% crizotinib versus 27%
alectinib) experienced skin disorders (Table 55).

The most frequent skin disorder in both treatment arms was rash, which was more common in
the alectinib arm (15.1% versus 12.6%; Source, Appendix 5 SCS). It should be noted that
photosensitivity reaction occurred in no patients in the crizotinib arm compared with 5% in the
alectinib arm.

The majority of events were Grade 1 or 2 in severity, and two Grade = 3 events were reported in
the alectinib arm (none in the crizotinib arm), one event of photosensitivity reaction (Patient No
[information redacted]), and one event of rash (Patient No. [Information redacted]); both were
considered related to treatment. One event of Grade 4 rash (Patient No. [Information redacted]),
considered related to treatment in the alectinib arm, was reported as serious (none in the
crizotinib arm).

Table 55: Selected Adverse Events: Skin Disorders - Safety Population
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Evaluator comments:

Patient No. [information redacted]) experienced a Grade 3 photosensitivity reaction which
was still ongoing according to the only information that could be located on p 1713 of the
dossier.

Photosensitivity is a significant but manageable issue for Australian patients, and familiar to
oncologists as it a side effect with a range of chemotherapeutic agents. The current CMI and
the PI information are adequate.

[t is unclear if radiation recall or increased toxicity with radiation treatment is an issue with
alectinib and the sponsor was asked to provide any information from the development
program and this trial.
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The sponsor provided a response to this question in the s31 response (response-10) and
indicates there have been no such events.

Evaluator comment: No further action is required.
8.5.5. Vision disorders (AEs in the MedDRA SOC: eye disorders)
Definition
MedDRA SOC: Eye disorders

A greater proportion of patients in the crizotinib arm (33%) compared with the alectinib arm
(8%) experienced vision disorders (Table 56).

All events were of Grade 1 or 2 severity. One event in the crizotinib arm was reported as serious
(vision blurred, in Patient No. [information redacted], considered related to treatment, versus
none in the alectinib arm). No patients in either treatment arm discontinued study treatment
due to a vision disorder.

Evaluator comment: This is a known AE for crizotinib and does not appear a significant
problem with alectinib.

Table 56: Selected Adverse Events: Vision Disorders - Safety Population
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8.5.6. Abnormal kidney function defined as the combination of MedDRA SMQ acute
renal failure narrow and MedDRA superclass term renal and urinary
disorders and MedDRA high level group term renal and urinary tract
investigations and urinalyses

Definition
MedDRA SMQ: Acute renal failure, narrow
MedDRA SOC: Renal and urinary disorders
MedDRA HLGT: Renal and urinary tract investigations and urinalyses

More patients in the alectinib arm (18%) experienced abnormal kidney function compared with
the crizotinib arm (9%) (Table 57). The most frequently occurring individual event was blood
creatinine increased (8% alectinib versus 4% crizotinib). There were four cases (3%) of acute
kidney injury in the alectinib arm and none in the crizotinib arm. Severe abnormal kidney
function AEs are described above.
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While the majority of events were Grade 1 or 2 in severity, Grade = 3 events were reported in
5% of patients in the alectinib arm (1% of patients in the crizotinib arm). Two patients had a
Grade 5 AE related to kidney function (acute kidney injury and blood creatinine increased), both
were in the alectinib arm and these cases have been discussed in the section on Deaths above.

SAEs were reported in 5% of patients in the alectinib arm and 1% of patients in the crizotinib
arm. Four patients in the alectinib arm discontinued study treatment and two required dose
reductions due to abnormal kidney function compared with a single patient requiring dose
reduction and no discontinuations in the crizotinib arm. These events were acute kidney injury
(2%) and blood creatinine increased (1%) (Table 57).

Evaluator comment: This new signal and these events indicate a risk of potentially severe
renal injury and death in patients receiving alectinib. The evaluator is not in agreement with the
sponsor’s assessment of the two deaths not being treatment-related. Whether diminished renal
reserve increases that risk further is uncertain (RMP), and until that is clarified, the Precaution
should include a statement that the risk in those with risk factors for, or pre-existing renal
impairment is not known and such patients should be monitored closely. With this being a
relatively new signal, the sponsor was asked to provide information about dose reductions,
interruptions and discontinuations and patient outcomes from all trials to date. As previously
stated in this report, a Precautions section is required to warn prescribers and include a
comment on dose modification recommendations. It should also be stated that some events
were fatal. (Clinical Question)

S$31 response - response-14

Clinical question: The sponsor is requested to provide a summary of all AEs relating to
abnormal renal function (as per the terms for selected abnormal renal function AE) for the J-
ALEX study, including whether the events required dose reduction, delay or discontinuation.
The sponsor should discuss whether dose interruption and/or reduction were a successful
strategy for managing such AEs in both Phase Il trials, ALEX and ]J-ALEX. Outcomes for AEs of
abnormal renal function outcomes should be discussed following these treatment alterations as
well as for rechallenge.

The sponsor provided the following information in the s31 response regarding the events of
abnormal renal function in the J-ALEX Phase III study (as of cut-off date 4 July 2016) and Phase
I studies (response-14):

J-ALEX

Overall, 17 (17%) out of the 103 patients in the alectinib treatment arm of the J-ALEX study
experienced 38 events falling into the abnormal renal function category.

The majority of the events (33 out of 38, 14% of patients) were reported as treatment-related and
were of Grade 1 and/or Grade 2 intensity. Grade = 3 events were experienced by 1 patient (1.0%, 3
events). Two patients (1.9%) experienced a serious event of blood creatinine increased (one event
each). There were no fatal cases falling into the abnormal renal function and 3 (2.9%) out of 103
patients had a dose interruption and one patient (1.0%) was discontinued due to such events.

The events falling in the abnormal renal function basket included mainly blood creatinine
increases (12% of the patients, 1.9% serious, none of Grade = 3). In addition, 2.9% of the patients
experienced pollakiuria (none serious, none of Grade = 3 - Evaluator comment: Pollakiuria cannot
be graded more highly than Grade 2 under the CTCAE v4.0 category of urinary frequency), 1.9%
renal impairment (none serious, 1.0% of Grade = 3) and 1.0% glucose urine present and urinary
sediment present each (none serious, none of Grade 2 3).

In the alectinib treatment arm of J-ALEX, 27/38 events of abnormal renal function resolved
without sequelae: 14/38 events after a dose interruption and 13/38 without any dose interruption.
A total of 5 out of the 38 events remained unresolved; for 4 of these events, the dose was not
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changed (not permitted as per protocol), while for one event the study drug was withdrawn. The
outcome of 6 out of the 38 events was unknown; the dose was not changed due to these events.

Overall, there was one event (renal impairment) in one patient leading to treatment
discontinuation. Despite drug withdrawal, this event remained unresolved. 14 events in 3 patients
were managed with a drug interruption in the alectinib treatment arm of J-ALEX. These events
included renal impairment (2 events in one patient) and blood creatinine increases (12 events in 2
patients).

Dose interruptions in J-ALEX (NB dose reductions were not permitted)

In the alectinib treatment arm of J-ALEX, there were 3 out of 103 patients who experienced a total
of 14 events (blood creatinine increases and renal impairment), which were managed with a dose
interruption. For the two patients experiencing events of blood creatinine increases, the next
event(s) generally occurred after one month since the previous event. Both patients had
concurrent diseases which could have contributed to the AE (renal impairment, hypertension and
diabetes for the first patient, and diabetes and nephrolithiasis for the second patient). The third
patient experienced non-serious renal impairment of Grade 3 intensity on Study Day 251, which
resolved within 15 days after dose interruption. A second event of this type occurred within one
month (29 days) since the first event (and resolved after dose modification). A third event of this
type occurred after one month (after 113 days) since the previous event, and finally led to drug
withdrawal; the event remained unresolved at time of data cutoff. This patient had certain risk
factors, such as age (83 years), and concurrent diseases (chronic renal impairment, hypertension
and chronic cardiac failure) which could have contributed to the AEs.

Phase I trial Phase Il trials NP28761 and NP28673

In the Phase Il trials, four events of renal function abnormality in patients receiving 600 mg bd
required dose modification:

dose reduction in one patient for blood creatinine increased, no recurrence;
drug interruptions were required for 4 events occurring in 4 patients:

— recovery but recurrence on rechallenge for 2 patients, leading to discontinuation in 1
patients

— recovery and no recurrence in 1 patient
The evaluator cannot locate the details for the 4th patient.

Two of the 4 patients had concurrent diseases (hypertension for both patients and diabetes
mellitus for one patient) and concomitant medication (acetylsalicylic acid) which could have
contributed to the AEs. One patient’s age (79 years) was an additional risk factor for developing
abnormal renal function events (see CSRs for NP28761 and NP28673).

A further patient in the Phase I study on a dose other than 600 mg bd (not specified) also required
a dose interruption for renal failure following an initial report of blood creatinine increased.

Evaluator comments:

1. Treatment-related renal adverse events were very common in the J-ALEX study, which
used a lower dose of 300 mg bd compared with the 600 mg bd in the ALEX study.
Assessment of the optimal management of these events is limited because only dose
interruptions but not reductions were permitted. Dose interruptions were required to
manage 12/29 events and one patient discontinued treatment as a result of continued
events of renal impairment, and which did not resolve after discontinuation.

2. The total number of abnormal renal function events in the J-ALEX alectinib arm was three
times that in twice as many patients compared with the crizotinib arm (where dose
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reductions and delays were permitted) but the CSR has not been evaluated by the TGA to
take into account differences in duration of exposure between the arms.

3. Abnormal renal function requiring dose reduction, interruption were reported in 5 patients
and discontinuation in 1 patient in the Phase I/II studies.

4. The recurrence of the renal events for 3 patients in the J-ALEX study, and in one patient in
the Phase Il studies when re-challenged indicates the need for close monitoring after initial
resolution.

5. Notably, as with the severe and fatal renal adverse events in the ALEX study, those with
limited renal reserve appeared most vulnerable. This information should be conveyed in
the Precautions section. (PI Comments)

Table 57: Study J-ALEX Selected adverse events: abnormal renal function in alectinib arm
(300 mg BID) -Safety population
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For [requency counis by selecied sdverse eveni, Euliiple occurrences of the same AE im an individoal are counted only onoe.

The sponsor provided additional information in the s31 response (response-11) from the ALEX
study for renal adverse events for Asian versus non-Asian patients and no clear signal emerges
for there being an increased risk in either group.

Table 58: Selected abnormal renal function ALEX study - Safety population
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8.5.7. Haematological abnormalities (based on the MedDRA SMQ haematopoietic
cytopenias wide)

Definition
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MedDRA SMQ: Haemotopoietic cytopenias, wide
Anaemia
MedDRA PTs: anaemia and haemoglobin decreased

Alower proportion of patients in the crizotinib arm (17%) compared with the alectinib arm
(24%) experienced haematological abnormalities (Table 59). Anaemia was more common in the
alectinib arm, (20% alectinib versus 5% crizotinib) and neutropenia (3% versus 7%).

The majority of events were of Grade 1 or 2 severity; with comparable proportions of patients
in both treatment arms (6% crizotinib versus 5% alectinib) experiencing Grade > 3 events. Two
patients in the alectinib arm experienced events of anaemia considered to be SAEs (no
relationship was provided), while no patients in the crizotinib arm experienced haematologic
abnormalities considered to be SAEs.

Patients with AEs that led to dose reduction experienced neutropenia, decreased neutrophil
count, and decreased white blood cell count (1% crizotinib versus 0% alectinib for each) and
anaemia (0% crizotinib versus 2% alectinib). Patients with AEs that led to study drug
interruption reported neutropenia (3% crizotinib versus 0% alectinib), decreased neutrophil
count (1% crizotinib versus 0% alectinib), and anaemia (0% crizotinib versus 1% alectinib).
One patient in the alectinib arm discontinued study treatment due to anaemia (Table 59).

Evaluator comment: The mechanism for anaemia is not discussed, but with regular
monitoring, this is a manageable adverse event. It does not appear that alectinib is associated
with other significant cytopenias.

Table 59: Select adverse events: haematological abnormalities - Safety population

Crizetinih Alectinibh
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8.5.8. Interstitial lung disease (defined as MedDRA SMQ interstitial lung disease
narrow)
Definition
MedDRA PTs: ILD and pneumonitis

A greater proportion of patients in the crizotinib arm (6%) compared with the alectinib arm
(2%) experienced interstitial lung disease AEs (Table 60).

The majority of events were of Grade 1 or 2 severity; 2% of patients in the crizotinib arm
experienced ILD AEs of Grade = 3 versus none in the alectinib arm. Serious events of ILD were
experienced by 3% of patients in the crizotinib arm, and 1% of patients in the alectinib arm; 3%
and 1% of patients, respectively, discontinued treatment due to ILD AEs.
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Evaluator comment:

1. This is a well-recognised risk with cancer therapies, including the ALK inhibitors, and
familiar to oncologists.

2. The sponsor proposes to withdraw the following information in red from the PI from the J-
ALEX Phase III study, including a 4.9% rate of treatment withdrawal: ‘In a Phase 11 clinical
trial conducted in 103 Japanese patients with ALK-positive NSCLC treated with a dose of 300 mg twice
daily, 8 patients in the Alecensa arm (7.8%) had an ILD event. Five patients (4.9%) treated with
Alecensa had a Grade 3 ILD, leading to withdrawal from treatment.’ The evaluator does not
support removing it from the P], solely on the basis of this dataset ‘superseded by
availability of first-line data with the registered dose (600 mg twice daily)’ as stated by the
sponsor in the comment box in the annotated draft PI. The rate was much lower in the
ALEX study and the reasons for this are not clear. The J-ALEX study used a lower dose (300
mg bd) also in the first line metastatic setting, and was conducted solely in Japanese
patients; however, an analysis provided in the s31 response of these AEs in the ALEX study
does not suggest a unique risk for Asian patients, although the number of events was small.

Table 60: Select adverse events of interstitial lung disease - Safety population

crizetinib Alactinib
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Data cutoff: 04 February 2017.
8.5.9. QT interval prolongation (based on MedDRA SMQ torsade de points QT
prolongation narrow)
Definition
MedDRA SMQ: Torsade de Pointes QT Prolongation, narrow
Overall, 5% of patients in the crizotinib arm were reported to have events of QT interval

prolongation (Table 61) compared with none in the alectinib arm; the majority (3%) were
Grade = 3 in severity.

One patient in the crizotinib arm discontinued treatment due to an AE of Electrocardiogram QT
Prolonged.

The following table was included in the CSR section on ECG findings rather than QT
prolongation, and is presented here for continuity and to clarify potential risk for QT
prolongation with alectinib.
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Table 61: Changes in QTcF from baseline - ECG evaluable population

Crizotinib Alsctinib
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Data cutofl: 0% Pebruary 2017,
Evaluator comments:

1. The MedDRA terms used will identify those with ECG abnormalities but it is possible to
have clinical events (syncope, seizure, collapse), which have not been captured in this
analysis. It is noted that two patients died suddenly at home in the alectinib arm.

2.  20.3% had an increase from baseline of = 30msec, which is not the cut-off 20 msec used in
the FDA Guidance on QT interval, and makes the assessment of those potentially at risk at
least that figure, given the following statement from page 14 of that document: ‘Drugs that
prolong the mean QT/QTc interval by >20 ms have a substantially increased likelihood of
being proarrhythmic, and might have clinical arrhythmic events captured during drug
development.’

3. Based on the information provided, alectinib can be stated to have a lower risk of QT
prolongation compared with crizotinib. However, a potential proarrhythmic risk cannot be
ruled out, especially when used in a population which is not selected on a restricted
baseline QT interval (required to be <470msec and without symptomatic bradycardia in
the ALEX study). While patients on alectinib were permitted to have concomitant
medications that prolong the QT interval if necessary after the study commenced, the
requirement that these not be used for at least 14 days before study entry, and the
continued prohibition in the crizotinib arm, may have introduced a cognitive bias against
their use during the study.

4. QT prolongation and associated clinical outcomes remain potential identified risks and
should be included in the RMP.

8.5.10. Oedema

Oedema AEs were reported in a higher proportion of patients receiving crizotinib (34%)
compared with alectinib (22%). Peripheral oedema was reported in the majority of patients
with events in both treatment arms (28% crizotinib versus 17% alectinib). SAEs or Grade = 3
events of oedema were reported in 1% of patients in each arm.

A single patient, who was in the alectinib arm, discontinued treatment as a result of serious,
Grade 3 oedema.

Evaluator comment: It is also noted that the patient who died following an essentially
unexplained rise in blood creatinine while receiving alectinib, was documented to have
anasarca but it is not clear if this is the case presented in this discussion, or an additional more
severe case.

Peripheral oedema accounted for the majority of treatment-related oedema AEs reported by
patients (23% crizotinib versus 9% alectinib). Dose reduction was also required for this AE in
one patient (1%) receiving crizotinib; no patients required study drug interruption as a result of
oedema AEs.
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Table 62: Selected adverse events: oedema - Safety population
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8.5.11. Bradycardia, pulse rate shift and ECG findings

Evaluator comment: These have all been reported in the CER together, given they are related
although were presented in different sections of the CSR.

Bradycardia

For reasons of continuity and clinical correlation, the evaluator has included the reporting of the
events of bradycardia from the Summary of Clinical Safety, and the evaluator’s assessment of
the clinical events reported in the CSR in the section on ‘Vital signs’ as ‘Pulse rate shift’. The
former is an ECG observation based on absolute rates (usually defined as <60 bpm), while the
assessment of low pulse rate takes into account shifts from baseline.

Bradycardia events (defined by the PTs bradycardia and sinus bradycardia) were reported in
15% of patients in the crizotinib arm compared with 11% in the alectinib arm. Bradycardia (PT)
was reported in more patients receiving crizotinib (9%) compared with alectinib (5%); sinus
bradycardia occurred in an equal proportion of patients in both treatment arms (5% each).

No patients had events of Grade = 3 severity or that led to treatment discontinuation, and only
one patient, who was in the crizotinib arm, had an SAE (sinus bradycardia). Treatment-related
events occurred in more patients receiving crizotinib than alectinib, primarily owing to the
bradycardia (PT) (8% crizotinib versus 4% alectinib).

Few patients in each treatment arm experienced bradycardia AEs leading to dose reduction (1%
each); two patients in the crizotinib arm required study drug interruption, compared with none
in the alectinib arm.

Table 63: Selected adverse events: sinus bradycardia and bradycardia - Safety population
(Source SCS, Appendix 8)
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Pulse rate shift

52% in the crizotinib arm and 42.8% in the alectinib arm, experienced at some point, a pulse
rate that was <60 beats per minute, with similar proportions recording a pulse rate of 50-60
bpm and a slightly higher proportion recording rates of <50 bpm in the crizotinib arm (16.2%
versus 10.4%) and one patient in the alectinib arm had a pulse of 30-40 bpm from a baseline of
50-60 bpm. The decrease from the baseline median was greater in the crizotinib arm - up to -22
bpm compared with a maximum decrease of 17 bpm from the baseline median in the alectinib
arm.

Evaluator comments:

1. Dizziness was reported in both arms and the observed bradycardia may have been
contributory. Patients with symptomatic bradycardia were excluded from this trial.

2. The PI currently has a Precaution section on Bradycardia and this requires updating with
this information, but the management advice is satisfactory.

Table 64: Pulse rate shift - Safety population
Treatment: Crizetinib (H=151}
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Electrocardiograph findings and cardiovascular safety

The CSR states, ‘Post-baseline increases in median values of ECG parameters were observed for PR,
QT, and QTcF in both treatment arms, while a decrease in heart rate was also observed in both
treatment arms; changes were largely comparable between treatment arms.

A comparable proportion of patients in both treatment arms were reported to have clinically
significant (4% crizotinib versus 5% alectinib) or non-clinically significant (58% in both arms)
ECG abnormalities post-baseline.’

Evaluator comments:

1. The sponsor is requested to detail what the abnormal ECG findings were in the 4% of the
crizotinib arm and 5% in the alectinib arm, as there is no link provided to any data from
which this statement was derived.

2. Noinformation on bradycardia as an ECG term was presented but this was discussed in the
section on low pulse in Vital signs in the next section.

The sponsor provided the following information in addition to the data tables in support of the
ECG changes in the s31 response (response-13)
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‘In addition to the quantitative information on the ECG parameters (heart rate, RR, PR, QRS, QT
and QTcF intervals) captured in the eCRF, the ALEX study investigators were requested to provide
a qualitative assessment of the ECG findings. For this assessment, the investigators had to choose
from the following four options: (1) ‘normal’, (2) ‘abnormal, not clinically significant’, (3)
‘abnormal, clinically significant’, (4) ‘unable to evaluate’. For those ECGs assessed ‘abnormal,
clinically significant’ no further details on the reported clinical significant abnormality were
captured, except abnormal value of ECG parameters.

ECG abnormalities were assessed by the investigator as clinically significant in 6 crizotinib treated
patients (4%) and in 7 alectinib treated patients (5%).

A review of the ECG parameters heart rate, RR, PR, QRS, QT and QTcF for the patients reported
with clinically significant ECG abnormalities showed no particular pattern deviating from that of
the entire patient group in the respective treatment arm for those parameters. .... none of the 7
patients with clinically significant ECG abnormalities in the alectinib treatment arm had an
increase of the QTcF interval >60 ms versus baseline or QTcF intervals >500 ms. For 5 of those 7
patients in the alectinib treatment arm, the recorded heart rate was <50 bpm at time instances
when an ECG with clinically significant abnormality was recorded.

In summary, signs of clinically relevant QT prolongation were present in the majority of ECGs
evaluated by the investigators as abnormal with clinical significance in the crizotinib treatment
arm, whereas the majority of ECGs evaluated as abnormal with clinical significance in the alectinib
treatment arm showed bradycardia <50 bpm. These ECG findings are in line with the known safety
profile of both alectinib and crizotinib.

Evaluator comment: The utility of the information collected without any clarifying statement
from the investigators regarding the clinical significance of the abnormalities, is a significant
limitation in the interpretation of these data. However, it is notable that almost all patients in
the alectinib arm experienced a slowing of their heart rate compared with baseline, and that the
clinicians appear to be signaling when this became both severe and probably symptomatic in
5/7 cases, as similar heart rates (just a few bpm faster) were recorded as abnormal but not
clinically significant. An event of 37 bpm was not recorded in Patient [information redacted] as
this patient was bradycardic on entry into the study.

The sponsor is specifically requested to state the rates of bradycardia in the two treatment arms
as this is a Precaution in the Pl and requires updating from this trial. It is noted that patients
with symptomatic bradycardia were excluded and this should be stated in the Clinical Trials
section.

8.5.12. Dysgeusia

Dysgeusia events (defined by the PTs dysgeusia and hypogeusia) were reported in a higher
proportion of patients receiving crizotinib (19%) compared with alectinib (3%), and considered
treatment-related in 19% and 1%, respectively. Dysgeusia (PT) accounted for all patients with
these events except for one patient in the alectinib arm who had Grade = 3 hypogeusia.

All other events in both treatment arms were Grade 1 or 2 in severity, and none were serious or
led to dose reduction, interruption, or discontinuation.
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Table 65: Selected adverse events: dysgeusia - Safety population

{8=151) (WH=152)
i to Laading to
All Grade Treatment A1 Grade Treatment:
Gmlmctar Brbrerms ek Gradss 3/4/5 Zerious Ciscomtinustion Gradss 27/4/5 Sariou= DE=cortimootion
Total mumber of patisnts with at 20 {19.2%) ] 1] E (3.3%) 1 i{0.7%) a
least one adverse event

DY3GE0STA 25 {19.2%) 0 o 4 (2.6%) 0 0
EYPOGETSIA 0 0 1] 1 {(0.7%) 1 {0.7%) 1]

Immstigator text for Abs ancodsd using MadlEh versiom 16 1.
For frequency counts by ﬂe—bed athrerse stent, multiple ooourrences of the sgme AT in an individog] are countead only once.
Data cotoff: 09 Februmry #017.

Evaluator comment: Change in sense of taste is a common adverse event with many
chemotherapeutic agents, and generally well tolerated by patients.

8.5.13. Increased weight
See section 8.3.1.1 Weight gain above for discussion of this new ADR.

8.6. Subgroup analyses/special populations
8.6.1. AEs by sex

Some differences in the incidence of individual AEs were observed between subgroups within
each treatment arm. In the crizotinib arm, the greatest (>10% absolute) differences between
subgroups were seen for nausea (36% male patients, versus 56% female), vomiting (30%
versus 45%), and increased ALT (22% versus 36%), which were all reported in a greater
proportion of female than male patients.

In the alectinib arm, increased blood bilirubin was reported in a higher proportion (>10%
absolute difference) of male patients (21%) compared with female patients (11%). A review of
Table 54 in the CSR did not identify any consistent differences in the alectinib arm.

Evaluator comment: Differences in exposure could be account for higher rates of AEs among
females, but the differences observed in this trial may also be due to chance, particularly in the
alectinib arm. No comment in the PI is warranted.

8.6.2. AEs by age

There were only 33/151 and 37/152 patients that were 2 65 years of age in the crizotinib and
alectinib arms, respectively. In the crizotinib arm, many of the most frequently occurring AEs
were reported in greater proportions (= 10% absolute difference) of patients aged = 65 years;
this trend was not consistently seen with alectinib.

Evaluator comment: Caution should be exercised in interpreting the results presented due to
the small numbers. No PI change required.

8.6.3. AEs by race (asian/non-asian)

The following differences were identified based on the analysis presented requiring a 20%
difference in the AEs in the alectinib arm:

In the crizotinib arm, notably higher proportions (= 10% absolute difference) of non-Asian
patients reported nausea (42% Asian, versus 52% non-Asian), diarrhoea (39% versus 50%),
fatigue (7% versus 24%); and dysgeusia (13% versus 24%) whereas vomiting (48% versus
31%), constipation (42% versus 24%), and increased ALT (38% versus 23%) were reported in
higher proportions of Asian patients.

Differences were for alectinib included a higher rate of peripheral oedema reported in non-
Asian patients (7% Asian, 25% non- Asian), whereas constipation (41% versus 29%), increased
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ALT (22% versus 10%), and increased AST (20% versus 8%) were reported in higher
proportions of Asian patients.

Evaluator comment: This does not include those events that occurred less commonly. Given
the findings in J-ALEX study, the sponsor is requested to provide a breakdown by Asian/non-
Asian for the following events in the alectinib arm:

ILD/pneumonitis
Renal function abnormalities
Drug-induced liver injury

The sponsor provided further information in the s31 response (response-11), which does not
indicate a higher risk for these events in Asian versus non-Asian patients, but the numbers are
small and thus limiting any firm conclusions.

8.6.4. AEs occurring in =2 20% by CNS metastases at baseline

Overall, a comparable proportion of patients with and without CNS metastases (Table 57, CSR)
at baseline in each treatment arm experienced an AE.

Evaluator comment: A review of Table 57 in the CSR did not identify any clear pattern in the
AEs by CNS metastases at baseline and the evaluator is in agreement with the sponsor that, ‘The
most frequently occurring AEs in each subgroup were consistent with the overall population for
the respective treatment arm’ and that ... due to small sample sizes, conclusions are difficult to
draw, and clear trends were not identified.” No PI comment required.

8.7. Laboratory parameters
8.7.1. Haematology and haematological toxicity

Overall, few patients in either treatment arm experienced a clinically relevant shift (from Grade
0, 1 or 2 at baseline to Grade 3 or 4 post-baseline) in laboratory haematology parameters during
study treatment; a greater proportion of patients in the crizotinib arm experienced a clinically
relevant decrease in neutrophils compared with the alectinib arm (7% versus 0%); a lower
proportion of patients in the crizotinib arm compared with the alectinib arm experienced a
clinically relevant decrease in haemoglobin (1% versus 7%).

Evaluator comment: These have been discussed earlier in the report.

Table 66: Clinically relevant shifts in haematology parameters - Safety population

Crizotinib Alectinib
Parameter, High/Low MW=151 M=152
Hemaoglobin, Low 1{0.7%) 10 (6.6%)
Lymphocyte Abs, Low B (4.0%) 2(1.3%)
Meutrophils, Low 10 (B.6%) 0{0.0%)
Platelets, Low 1{0.7%) 1{0.7%)
White blood cell count, Low 1{0.7%) 0 (0.0%)

Clinically relevant indicates a EHiﬁ from Grade 0-2 at baseline tﬁ Grade 3 or 4 at any point
post-baseline

8.7.2. Clinical chemistry

A greater proportion of patients in the crizotinib arm experienced clinically relevant shifts in
elevations in ALT (16% crizotinib versus 6% alectinib) and AST (11% versus 6%) compared
with the alectinib arm.
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Overall, few patients in either treatment arm experienced a clinically relevant shift (from Grade
0, 1 or 2 at baseline to Grade 3 or 4 post-baseline) in chemistry parameters during study
treatment. In the alectinib treatment group an increase of bilirubin median values with an
approximate doubling in comparison to baseline was observed and considered clinically
significant, while no increase of bilirubin was observed in the crizotinib treatment arm.

Evaluator comment: The most common Grade = 3 AEs in blood chemistry parameters were
abnormalities in LFTs (for example, elevations in ALT, AST and bilirubin).

8.7.3. Coagulation

Clinically relevant shifts (from Grade 0, 1 or 2 at baseline to Grade 3 or 4 post-baseline) in
coagulation parameters were rare, affecting 3 patients in both treatment arms.

Evaluator comment: Coagulopathies do not appear to be an issue with either crizotinib or
alectinib, and no PI changes are required.

8.7.4. Urinalysis

Clinically relevant shifts in urinalysis parameters were rare in both treatment arms; 2 patients
in each arm experienced a shift from Grade 0+/1+ to Grade 3+ in both arms.

Evaluator comment: Proteinuria does not appear to be an issue with either crizotinib or
alectinib and no PI changes are required.

8.7.5. Testosterone serology

The CSR states, ‘While mean testosterone serum concentrations decreased by approximately 30%
in patients on treatment with crizotinib, mean testosterone levels in the alectinib treatment arm
showed to be largely stable.

At each time point, a greater proportion of patients in the crizotinib arm experienced abnormal
decreases from normal (not low) levels of testosterone to low, compared with the alectinib arm;
there were few incidences of shifts from normal, to high, in each arm, with no apparent trends
seen. For concentrations of free testosterone changes from baseline were small with no clear
trends in both treatment arms over time.’

Evaluator comment:

1. Baseline samples were available in 56/64 and 58/68 males in the crizotinib and alectinib
arms, respectively and these were determined using local laboratory reference ranges and
assays. Therefore, while median values generally appear to decline in the crizotinib group
(areported adverse event with crizotinib), and also but to a lesser extent in the alectinib
arm, the clinical relevance of this is uncertain without a universal standard reference range
and the number of patients falling into a range that would be considered low for their age.
No comment can be made on the effect of alectinib on testosterone levels based on this
information.

2. The evaluator could not follow the way in which the data in the tables from pages 1189-
1193 for testosterone and free testosterone were presented, with apparently fluctuating
numbers being assessed and potential for those affected to drop out of the analysis. No
comment can be made.
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Table 67: Clinically relevant shifts in chemistry parameters - Safety population

Crizotinib Alectinib
Parameter, High/Low MN=151 N=152
| Alburmin, Low 5(3.3%) 0 (0.0%)
ALT, High 24 (15.9%) 9 {5.9%)
| AST, High 17 {11.3%) 8 (5.9%)
Calcium, Low 2{1.3%) 0{0.0%)
Creatine Kinase, High 2 {1.3%) 4 (Z2.6%)
Creatinine, High 1(0.7%) B (3.5%)
Blood Glucose (High) 3(2.0%) 3 (2.0%)
GGT, High 4 (2.68%) 1(0.7%)
Magnesium, Low 0 {D.0%) 1(0.7%)
Magnesium, High 1{0.7%:) 2{1.3%)
| Phospharous, Low 4 (2.6%) 2 (1.3%)
Potassium, Low 1(0.7%) 3 (2.0%)
Potassium, High 2 (1.3%) 2 (1.3%)
| Sodium, Low B (4.0%) 8 (5.9%)

Clinically relevant indicates a shift from Grade 0-2 at baseline to Grade 3 or 4 at any point
post-baseline

8.7.6. Vital signs and clinical examination findings
8.7.6.1.  Blood pressure

Patients in both the alectinib and crizotinib arms experienced a mild decrease in SBP and DBP at
each assessment, and the evaluator is in agreement that the median shifts appear unlikely to be
clinically relevant.

8.7.7. ECOG performance status change

The CSR states, ‘A lower proportion of patients in the crizotinib arm (25%) compared with the
alectinib arm (38%) experienced an improvement of their functional state with at least a 1 point
decrease in ECOG PS; the majority of these patients experienced decreases from PS 1 at baseline to
PS 0 (best value).

A greater proportion of patients in the crizotinib arm (25%) compared with the alectinib arm
(19%) experienced a worsening of their functional state with at least a 1 point increase in ECOG
PS; the majority of these patients experienced increases from PS 0 at baseline to PS 1 (worst
value).’

Evaluator comment: The sponsor reported ECOG changes to be more favourable with alectinib,
but this is complex as patients had shifts both up and down from their baseline status and
limited conclusions can be drawn from this clinician-assessed endpoint. Note is made that the
more relevant PRO data was compromised by insufficient investigator site training. No changes
to the PI are based upon this, which is appropriate.

8.7.8. Immunogenicity and immunological events

None are anticipated and no data were provided.

8.8. Other safety issues
8.8.1. Safety in special populations
Discussed above.
8.8.2. Safety related to drug-drug interactions and other interactions

No data provided.
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8.9. Post marketing experience

The CSR states, ‘As of 29 April 2017, the estimated cumulative market exposure to alectinib is
6275 patients (300 mg BID: Japan, n = 3831; 600 mg BID: US, n = 2238; European Economic Area,
n =47; Rest of World, n = 159) since its International Birth Date of 04 July 2014. The alectinib
safety profile in the post-marketing period is consistent with safety data from clinical trials of
alectinib.’

No PSUR was evaluated as part of this clinical evaluation report.

8.10. Evaluator’s overall conclusions on clinical safety

The safety profile of alectinib differs from, but overall, is more favourable than for crizotinib in
the treatment of patients who have not received prior systemic therapy for advanced recurrent
or metastatic ALK-positive NSCLC. Despite the shorter median duration of treatment with
crizotinib of 10.7 months compared with 17.9 months, a greater proportion of patients in the
crizotinib arm experienced treatment-related AEs (89% versus 77%), Grade 3 - 5 AEs (50%
versus 41%). Adverse events that led to treatment discontinuation (13% versus 11%), dose
interruption (25% versus 19%) or dose reduction (21% versus 16%) were higher in the
crizotinib arm, but still significant in the alectinib arm.

New safety signals for alectinib include acute kidney injury and weight gain. For the former, the
rate of adverse events was much higher than in the crizotinib arm (18% versus 9%) and
included two fatal events. At this time, it is not clear if dose reduction or interruption is
sufficient to manage the renal toxicity that appeared rapidly in some patients; recurrence with
rechallenge was observed across all the clinical trials. Pre-existing risk factors for diminished
renal reserve were present in those who developed acute kidney injury, and whether this is
associated with a poorer outcome is not clear at this time. The evaluator considers that it is
important that these questions be addressed, a new Precaution included in the PI for kidney
injury including recommendations for management and acknowledgment of any uncertainties
surrounding those recommendations. This needs to be examined prospectively as an adverse
event of special interest in any future clinical trials, and consideration should be given to a
dedicated trial of alectinib in patients with renal impairment or inclusion of a subgroup with
baseline renal impairment or risk factors for diminished reserve, in future clinical trials, to
understand this better. In the interim, diminished renal reserve as a risk for renal injury has
been included a potential identified risk in the RMP.

Weight gain of greater than 10% was observed in fifteen patients and the mechanism for this is
not clear. This is an unusual issue for patients with advanced NSCLC, where weight loss is often
significant problem and being reported as an adverse event suggests it was problematic to the
affected patients. Information regarding the nature of the weight gain (for example, any unusual
fat distribution) was not collected and patients do not appear to have been weighed at each
visit. It is recommended that data be collected to inform in future trials. As this was reported as
an adverse event, information should be included in the PI and especially in the CMI.

Rates of hepatotoxicity (defined as Hepatocellular or cholestatic damage AEs and abnormal liver
laboratory tests, as per the selected adverse events) were similar between the arms, and
additional risks confirmed for alectinib in this study include drug-induced liver injury (and
higher rates of hyperbilirubinaemia than seen with crizotinib).

Additional adverse events confirmed for alectinib and which occurred at a higher rate than in
the crizotinib arm include anaemia, photosensitivity, severe myalgia and musculoskeletal pain
and CPK rise. The following adverse events were also observed with alectinib, but at lower rates
than for crizotinib: interstitial lung disease/pneumonitis (although at lower rates than reported
in the J-ALEX study) and peripheral oedema.
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A decrease from baseline heart rate was almost universal, and 5% of patients were reported as
having bradycardia which was clinically significant, in a population where patients with
symptomatic bradycardia were excluded, and dizziness was reported in patients on alectinib.
The changes in QTcF >30msec in at least 20% of patients indicate a substantial proarrhythmic
potential for alectinib, albeit at a lower level than crizotinib. Based on these findings, it would
appear reasonable to require a baseline ECG prior to commencement in order to document any
existing risk factors for cardiac risk, and to refer back to in the event of onset of a significant
clinical problem. The safety of concomitant medications known to increase the QT interval in
patients receiving alectinib is unlikely to have been adequately demonstrated in this clinical
trial, as such medications were not permitted in any patients for 14 days prior to enrolment,
and then allowed only for those in the alectinib arm.

Gastrointestinal toxicities occurred but at much lower rates than for crizotinib and visual
toxicities do not appear to be a significant clinical issue for patients receiving alectinib.

9. First round benefit-risk assessment

9.1. First round assessment of benefit-risk balance

This trial randomised patients to receive either the current standard of care, crizotinib, or
alectinib. Compared with crizotinib, alectinib improved progression-free survival, particularly
delaying the development or progression of CNS metastases, which is a very significant problem
for patients with this disease. CNS response rates were higher and the duration of observed
responses was longer, and this appears to be one of the key factors in the observed
improvement in progression-free survival. Non-CNS disease response rates were not
statistically significantly different between the two treatments.

The safety of alectinib compares favourably with crizotinib, but there are specific toxicities that
are noteworthy including the potential for severe, and sometimes fatal, events of renal failure
which appear most common in those with limited renal reserve. Very unusually for patients
with NSCLC, weight gain was observed and the reasons for this are not clear. Both of these
events require inclusion in the CMI and PI to inform prescribers and patients. Lower rates of
some adverse events such as ILD/pneumonitis were recorded in the ALEX Phase III study
compared with the J-ALEX Phase III study conducted in Japanese patients only, which used a
lower dose. The evaluator considers it important to retain this information rather than replace
it as currently proposed by the sponsor.

The false negative rate of the Vysis FISH was significant in this trial with 24 /39 patients (8% of
the study population) who were IHC-positive/FISH-negative receiving clinical benefit from
treatment with either alectinib or crizotinib. With the current algorithm for testing in Australia,
a significant proportion of patients (at least 12.8% in this study, but that figure may have been
higher given no Vysis FISH test outcomes were available in 61/303 patients) will not be deemed
ALK-positive for access to targeted therapies including alectinib, crizotinib and ceritinib. Not
only might such patients not be eligible for access to ALK inhibitors, and may and be directed
down the chemotherapy or potentially a PD-1 inhibitor pathway, but may also be ineligible for
future clinical trials where prior ALK inhibitor use is required and/or chemotherapy not
permitted.

The Ventana ALK (D5F3) IHC assay is currently which is not consistent with its use in this trial
(where it was used for treatment selection) or its recent approvals by the FDA as a companion
diagnostic for ALK inhibitors.
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10. First round recommendation regarding authorisation

Subject to satisfactory amendments being made to the PI, it is recommended that the sponsor’s
proposed indication be approved.

11. Clinical questions

The questions were submitted to the sponsor during the course of the preparation of this
report. Answers are incorporated in the relevant section of the report.

11.1. VD

1. The efficacy results are similar where Vysis FISH testing was completed but 39 tumour
samples were positive by IHC and not by FISH and the results for these 39 patients have
been requested. The sponsor is requested to state whether the Ventana IHC assay has been
registered as a Class 3 IVD in Australia and is currently marketed, and whether it has been
evaluated by the TGA. The sponsor is requested to discuss the use of sequential testing by
ALK IHC and FISH, taking into account the results in this trial. Given FISH testing was
performed on only 97/151 and 106/152 patients in the crizotinib and alectinib arms,
respectively, randomisation has been broken and balance between the stratification factors,
individual and disease characteristics is not assured. The sponsor is requested to present
these for the FISH-tested subset of the ITT population.

2. The sponsor is requested to state why the Vysis FISH analysis was not done in 28 patients,
and what is meant by ‘unknown’ in a further 33 patients. The sponsor has presented a PFS
analysis for the patient population in each arm who were deemed positive by both IHC and
FISH but is requested to present the PFS and ORR for those 39 patients in each arm whose
samples were positive by [HC and negative by FISH to determine if those negative by FISH
responded to treatment with either ALK inhibitor.

3. Given FISH testing was performed on only 97/151 and 106/152 patients in the crizotinib
and alectinib arms, respectively, randomisation has been broken and balance between the
stratification factors, individual and disease characteristics is not assured. The sponsor is
requested to present these for the FISH-tested subset of the ITT population.

11.2. Efficacy

1. The sponsor is requested to provide a list of the number of countries, and clinical sites in
each country, involved in the ALEX trial.

2. Patients with recent wounds from surgery or trauma were required to have had at least 28
days’ recovery time. This was not an exclusion study in the initial registration study and it
is not known if this was also required for enrolment into the other Phase III study J-ALEX
(the sponsor is requested to confirm this). The sponsor is requested to state what evidence
exists to support this being an exclusion criteria (both clinical and nonclinical) and what led
to its introduction into this Phase III study. This criterion is not currently included in the
Clinical Trials section of the PI. This may need to be included if there is evidence to support
an issue, such as with wound healing, and the PI and CMI should be updated accordingly.

3. No breakdown for ECOG 0 versus 1 is provided - the sponsor is requested to provide this
for each arm. The sponsor is requested to provide an assessment separately of PFS in each
arm for the PFS status 0 and 1.

4. 10.5% of patients in the alectinib arm and 6% in the crizotinib arm had a histological
subtype other than adenocarcinoma (ADC), the most common ALK-rearranged subtype and
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the focus of the pathology literature on ALK-positive NSCLC. This higher proportion of
patients with a subtype other than ADC in the alectinib arm, and differs from the
histological subtypes, including the ‘ASCEND-4’ which also used the Ventana IHC to select
patients, but where only 4% in the study overall had a histological subtype other than ADC;
in the PROFILE 1014 study of first line crizotinib used the Vysis FISH assay. The effect of
imbalances in the histological subtype is uncertain and the sponsor is requested to:

a. State how many of the non-ADC ALK-positive tumours in each arm by the Ventana [HC
were confirmed as ALK-positive by the Vysis FISH test on the planned retrospective
analysis. (Clinical Question)

b. Perform a sensitivity analysis on ORR and PFS for the non-ADC subtypes as a group in
each arm.

5. Noinformation on the baseline disease burden including total numbers and sites of
metastases could be located, other than this list of target lesions which is a subset of
disease burden. The sponsor is requested to provide this.

6. Currently the PI reports these patients to be ‘treatment-naive’ in the Clinical Trials section
of the PI, whereas they are better described as not having received systemic therapy for
recurrent unresectable or metastatic disease. It is noted that neoadjuvant treatment was
used in a small proportion and it is unclear if this was for disease unresectable at the time
of treatment. The sponsor is requested to update the PI with a more specific definition,
more closely reflective of the study population (Clinical Question)

11.3. Safety

1. Have there been any instances of radiation recall, or increased radiation reactions in
patients either currently taking or recently taken alectinib? Please discuss any such cases
and if so, include this in, and amend the heading to include PI Precaution on
Photosensitivity and Radiation Treatment/Recall as necessary.

2. The sponsor is requested to provide summaries of the TEAESs, Treatment-related AEs,
Deaths and SAEs, Deaths broken down by Asian/non-Asian race in the alectinib arm for
ILD/pneumonitis, Renal function abnormality AEs and Hepatotoxicity including specifically,
events of drug-induced liver injury.

3. The sponsor should discuss further, the new signal of weight gain, and include the following
information:

What were the genders of the patients involved?

b. Comment on the nature and distribution of the weight gain, such as whether it
associated with an altered fat distribution in these 15 patients.

Was there a reported increase in appetite?
d. Isthere asignal for weight gain in preclinical studies?

e. Provide, and discuss the role of, any concomitant medications or conditions (new or
that developed) that these 15 patients were on that may have led to weight gain e.g.
corticosteroids, thyroid dysfunction

f.  Was this an adverse event in J-ALEX? Please present relevant data from that study for
this adverse event.

4. The sponsor is requested to detail what the abnormal ECG findings were in the 4% of the
crizotinib arm and 5% in the alectinib arm, as there is no link provided to any data from
which this statement was derived.
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5. The sponsor is requested to provide a summary of all AEs relating to abnormal renal
function (as per the terms for selected abnormal renal function AE) for the J-ALEX study,
including whether the events required dose reduction, delay or discontinuation. The
sponsor should discuss whether dose interruption and/or reduction were a successful
strategy for managing such AEs in both Phase Il trials, ALEX and J-ALEX. Outcomes f AEs of
abnormal renal function outcomes should be discussed following these treatment
alterations as well as for rechallenge.

The PI entry from the J-ALEX Phase III study, included a 4.9% rate of treatment withdrawal for
ILD, as outlined in the following PI statement: ‘In a Phase III clinical trial conducted in 103 Japanese
patients with ALK-positive NSCLC treated with a dose of 300 mg twice daily, 8 patients in the Alecensa arm
(7.8%) had an ILD event. Five patients (4.9%) treated with Alecensa had a Grade 3 ILD, leading to
withdrawal from treatment.’ The rate was much lower in the ALEX study and the reasons for this
should be discussed by the sponsor.
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