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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 >.
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List of abbreviations

Abbreviation Meaning
ADA anti-drug antibodies
AE adverse event
AEOSI adverse event of special interest
APaT All patients as treated
AUCss Area under the time-concentration curve at steady state
ALK Anaplastic lymphoma receptor tyrosine kinase
Crmax Maximal concentration
Ctrough Trough concentration
CSR Clinical study report
CTCAE Common terminology criteria for adverse events
Ccv Coefficient of variation
ECOG Eastern Cooperative Oncology Group
EGFR endothelium growth factor receptor
EORTC European Organization for Research and Treatment of Cancer
HRQoL Health-related quality of life
IRC Independent review committee
IV intravenous
NSCLC non-small cell lung carcinoma
ORR overall response rate
oS overall survival
PD-1 Programmed cell death 1
PD Progression of disease
PD-L1 Programmed cell death 1 ligand 1
PD-L2 Programmed Cell death 1 ligand 2
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Abbreviation Meaning
PFS progression free survival
PI Product information
PK pharmacokinetic
PRO patient-reported outcomes
Q2w every two weeks
Q3w every three weeks
RECIST Response Criteria in Solid Tumours
SAE serious adverse event
SD standard deviation
TGA Therapeutic Goods Administration
TKI tyrosine kinase inhibitor
TPS tumour proportion score
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1. Introduction

This is a submission to extend the current indications.
The approved indication is:

‘Keytruda (pembrolizumab) is indicated as monotherapy for the treatment of
unresectable or metastatic melanoma in adults.’

The proposed additional indication is:

‘Keytruda is indicated for the treatment of patients with advanced non-small cell lung
carcinoma (NSCLC) whose tumours express PD-L1 and who have received platinum
containing chemotherapy. Patients with EGFR or ALK genomic tumour aberrations
should also have received approved therapy for these aberrations prior to receiving
Keytruda [see CLINICAL TRIALS].

Comment: The proposed indication states ‘advanced non-small cell lung cancer’ as opposed to
that currently approved by the FDA which states ‘metastatic non-small cell lung
cancer’.

The current FDA approved use of pembrolizumab in patients with NSCLC is
restricted to patients with a > 50% expression of PD-L1 on tumour cells. The
proposed indication in Australia ‘whose tumours express PD-L1... requires a cut-off
of PD-L1 expression at the nominal value of 1%.

It is noted that the proposed indication does not contain the FDA’s requirement for
patients to be evaluated for treatment eligibility using an approved test. This
information is, however, documented in the PI in the ‘Dosage and Administration’
section:

‘Patient Selection
Non-Small Cell Lung Carcinoma

Patients should be selected for treatment of advanced NSCLC with Keytruda based on
the presence of positive (tumour proportion score 2 1%) PD-L1 expression [see
CLINICAL TRIALS].

Determination of PD-L1 expression for the treatment of advanced NSCLC should be
performed using a validated test by laboratories.’

Keytruda, pembrolizumab (previously known as MK-3475 or SCH 900475) is a highly selective
humanised monoclonal antibody (mAb) that binds to human programmed cell death 1 (PD-1)
and blocks the interaction between the PD-1 pathway receptor and its ligands, programmed cell
death 1 ligand 1 (PD-L1) and programmed cell death 1 ligand 2 (PD-L2).

1.1. Dosage forms and strengths
The following dosage forms and strengths are currently registered:
Keytruda is presented as a 50 mg powder for solution for infusion (ARTG 226597).

No new dosage forms or strengths are proposed.

1.2. Dosage and administration

As per the PI, the proposed dosing regimen for both melanoma and NSCLC is:
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‘The recommended dose of Keytruda is 2 mg/kg administered intravenously over
30 minutes every 3 weeks. Patients should be treated with Keytruda until disease
progression or unacceptable toxicity.’

Comment: Of note, at the pre-submission meeting, the sponsor had discussed submitting a flat-
dosing schedule for patients with NSCLC and melanoma. This proposal has not
eventuated.

2. Clinical rationale

Traditional treatment of non-small cell lung cancer (NSCLC) employed regimens of
chemotherapy and/or radiotherapy depending upon the patient characteristics and tumour
staging.

Programmed death receptor 1 (PD-1) is expressed by T cells, natural killer cells and some B
cells, its action being to active T cells in peripheral tissues. PD-1 has two ligands, programmed
death ligand-1 and -2, These ligands are major histocompatibility complex cell surface proteins,
and have been identified as molecular target expressed on a number of types of tumours,
including NSCLC. Pembrolizumab binds to PD-1, thereby blocking the PD-1: PD-L1 interaction.

The expression of PD-L1 is ‘variable and dynamic’, and in practical terms is thus a continuous
variable.lll Furthermore, within tumours, PD-L1 expression, as assessed by more than one
assay, is heterogeneous.[2!

The FDA has approved the use of pembrolizumab, registered under provisional licencing
arrangements, pending review of this dossier of the confirmatory study, for patients with NSCLC
whose tumours express PD-L1 > 50% of the cells examined, when assessed using an FDA
approved assay.

The TGA is currently evaluating the companion diagnostic test proposed for use with
pembrolizumab in NSCLC. The current submission proposes an extension of the use of
pembrolizumab beyond that approved by the FDA, in that, patients with PD-L1 expression of
> 1% of the cells examined are captured by the indication. Given the diagnostic test assay
measures PD-L1 expression, this is a proxy for the PD-1 target of pembrolizumab.

Previous studies have demonstrated a variation in the efficacy of PD-L1 inhibition depending
upon the level of expression of PD-L1.34]

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier
The submission contained the following clinical information:

A pivotal full CSR for Study 3745-P010V01 (Keynote-010 trial); A Phase I1/1Il randomised
trial of two doses of Pembrolizumab versus Docetaxel in previously treated subjects with
non-small cell lung cancer (NSCLC).

Interim CSR for Study 3475-P001V04 (Keynote-001 trial); Phase I Study of Single agent MK-
3475 in patients with progressive locally advanced or metastatic carcinoma, melanoma, and
non-small cell lung cancer.

A full CSR for Study 3475-006; A multicentre, randomised, controlled, three arm, Phase III
study to evaluate the safety and efficacy of two dosing schedules of MK-3475 compared to
ipilimumab in patients with advanced melanoma.
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Integrated summaries of efficacy and safety (combining data from patients with NSCLC and
melanoma from the KEYNOTE-001,-002 and -006 and -010 trials).

Population pharmacokinetic analyses.

Pooled pembrolizumab (MK-3475) immunogenicity analysis in melanoma and non-small
cell lung cancer patients from Protocol 001, 002, 006 and 010.

Periodic Safety update Report (PSUR) for the period 4 September 2014 to
3 September 2015

The sponsor’s Clinical Overview, Summary of Clinical Efficacy, Summary of Clinical Safety,
synopses of individual studies and literature references.

3.2. Paediatric data

The submission did not include paediatric data.

3.3. Good clinical practice

Each of the clinical study reports states that Good Clinical Practice guidance was adhered to.

4. Pharmacokinetics

4.1. Studies providing pharmacokinetic data
Study P001V04 was a multi-part study:
Part A used a traditional 3 + 3 design for dose escalation.
Parts B and D enrolled patients with melanoma and have been evaluated previously.

In Part C, patients with previously treated NSCLC were enrolled to receive 10 mg/kg every
3 weeks (Q3W) to assess the tolerability, safety, and anti-tumour activity of pembrolizumab.
Subjects with previously untreated NSCLC in Cohort F-1 and Cohort F-2 (subjects with prior
systemic therapy) whose tumours express PD-L.1 were enrolled at 10 mg/kg every 2 weeks
(Q2W) or 10 mg/kg Q3W to characterise the tolerability, safety, and anti-tumour activity of
pembrolizumab in NSCLC.

A small cohort of previously treated subjects with NSCLC who had received at least 2 lines of
systemic therapy and whose tumours did not express PD-L1 were enrolled and treated at a dose
of 10 mg/kg Q2W in Cohort F-2.

In Cohort F-3, previously treated subjects with NSCLC whose tumours expressed PD-L1 were
enrolled at 2 mg/kg Q3W to better characterise the efficacy, safety, and anti-tumour activity of
pembrolizumab in NSCLC.

4.2. Summary of pharmacokinetics

The information in the following summary is derived from conventional pharmacokinetic
studies unless otherwise stated.
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4.2.1. Distribution
4.2.1.1. Pre-dose and post-dose concentration

The Keynote-001 trial reported mean pre-dose minimum serum concentration (Cirougn) and
post-dose maximum serum concentration, following multiple doses of: 2 mg/kg Q3W, 10 mg/kg
Q3W or 10 mg/kg Q2W in patients with NSCLC.

Consistent with the difference in administered dose of 2 mg/kg Q3W and 10 mg/kg Q3W, dose
proportionality was observed with an approximately 5-fold difference in mean Cirough
concentration Figure 1. The geometric mean Cuough concentration at Week 16 was higher for the
10 mg/kg Q2W patients (131 pg/mL) as compared to 10 mg/kg Q3W (205 pg/mL).

Figure 1: Arithmetic Mean (SE) pre-dose concentration-time profile of pembrolizumab
following multiple IV administrations of 2 or 10 mg/kg pembrolizumab every 2 or
3 weeks to subjects with NSCLC in Study P001 (Log-Linear Scale)
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Comment: The ‘Pharmacokinetic Result Summary’ for this study states:

‘Pembrolizumab has low to moderate PK variability [inter-subject coefficient of
variation (CV) of 25 to 63%]’

It is not clear as to the variability of which pharmacokinetic measure this statement
refers; see clinical questions.

4.2.2. Metabolism
4.2.2.1. Clearance

Pembrolizumab clearance is via intrinsic catabolic mechanisms and is dependent upon body
weight.

Among patients with NSCLC, there was no impact on clearance by the variables: age, gender,
race, renal impairment or hepatic impairment.

Consequently, there are no dosing regimen amendments proposed according to any of these
variables. It is noted that the sponsor did not proceed with a proposed change from body weight
dependent dosing to flat dosing for this submission.
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4.3. Population pharmacokinetics

The population PK model developed for the registration dossier and updated for the studies in
NSCLC is discussed in the efficacy section.

4.4. Evaluator’s overall conclusions on pharmacokinetics

Pharmacokinetic data from Keynote-001, and the updated population pharmacokinetic model,
demonstrate no substantial changes to the understanding of the pharmacokinetics of
pembrolizumab from that described in the initial registration dossier.

There is no demonstrated effect of mild or moderate renal impairment or mild hepatic
impairment on the pharmacokinetics of pembrolizumab, and thus no dose modifications are
required for such patients.

There is no data regarding the PK in patients with severe renal impairment or moderate or
severe hepatic impairment.

There are updates to the product information PK values of volume of distribution (and CV),
plasma terminal half-life (and CV), time to steady state, Cmin, for the dosing regimen of 2 mg/kg
Q3W across indications. These updates are considered satisfactory.

5. Pharmacodynamics

No separate studies of pharmacodynamics were presented for evaluation.

6. Dosage selection for the pivotal studies

Data from Study P001V04 informed the dose selection of pembrolizumab for Study P010V01; a
Phase I1/1II study of either 2 mg/kg Q3W or 10 mg/kg Q3W pembrolizumab versus docetaxel
75 mg/m2 Q3W. These studies are discussed in Sections 7 and 8 (below).

7. Clinical efficacy
Studies in NSCLC.

7.1. Pivotal efficacy studies
7.1.1. Study P010V01 (Keynote-010 trial)
7.1.1.1. Study design, objectives, locations and dates

This was an open label Phase I1/11I trial of intravenous (IV) pembrolizumab at two dosing
schedules (2 mg/kg and 10 mg/kg) versus docetaxel in subjects with NSCLC with PD-L1 positive
tumours who had experienced disease progression after platinum containing systemic therapy.
This is shown in Figure 2, below
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Figure 2: Keynote-010 schematic design
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The objectives of the study were to:

1. Compare the OS of previously treated subjects with NSCLC in the strongly positive
(TPS > 50%) PD-L1 stratum treated with pembrolizumab to docetaxel.

Hypothesis: Pembrolizumab prolongs OS in previously treated subjects with NSCLC in the
TPS = 50% stratum compared to docetaxel.

2. Compare PFS per RECIST 1.1 by independent radiologists’ review of previously treated
subjects with NSCLC in the TPS 2 50% stratum treated with pembrolizumab to docetaxel.

Hypothesis: Pembrolizumab prolongs PFS per RECIST 1.1 by independent radiologists’
review in previously treated subjects with NSCLC in the TPS = 50% stratum compared to
docetaxel.

3. Objective: To evaluate OS of previously treated subjects with NSCLC whose tumours
express PD-L1 and are treated with pembrolizumab compared to docetaxel.

Hypothesis: Pembrolizumab prolongs OS in previously treated subjects with NSCLC whose
tumours express PD-L1 compared to docetaxel.

4. Objective: To evaluate PFS per RECIST 1.1 by independent radiologists’ review of
previously treated subjects with NSCLC whose tumours express PD-L1 and are treated with
pembrolizumab compared to docetaxel.

Hypothesis: Pembrolizumab prolongs PFS per RECIST 1.1 by independent radiologists’
review in previously treated subjects with NSCLC whose tumours express PD-L1 compared
to docetaxel.

5. Objective: Evaluate safety and tolerability profile of pembrolizumab in previously treated
subjects with NSCLC in the TPS 2 50% stratum and the overall positive TPS = 1%
population.

The study was considered to have met its primary objective if at least one pembrolizumab arm
was superior to docetaxel either in PFS or in OS at an interim analysis or the final analysis in the
overall population whose tumours express PD-L1 (TPS = 1%) or the TPS = 50% stratum.
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Secondary objectives were:

1. To evaluate ORR per RECIST 1.1 by independent radiologists’ review in previously treated
subjects with NSCLC in the TPS 2 50% stratum and in overall study population whose
tumours express PD-L1 (TPS = 1%) treated with pembrolizumab compared to docetaxel.

2. To evaluate response duration per RECIST 1.1 by independent radiologists’ review in
previously treated subjects with NSCLC in the TPS = 50% stratum and in overall study
population treated with pembrolizumab compared to docetaxel.

Exploratory objectives were:

1. To evaluate PFS per immune related response criteria (irRC) by Investigators’ review of
previously treated subjects with NSCLC in the TPS = 50% stratum and in overall study
population whose tumours express PD-L1 (TPS 2 1%) treated with pembrolizumab
compared to docetaxel.

2. Toevaluate ORR per irRC by Investigators’ review in previously treated subjects with
NSCLC in the TPS = 50% stratum and in overall study population (TPS 2= 1%) treated with
pembrolizumab compared to docetaxel.

3. To evaluate response duration per irRC by Investigators’ review in previously treated
subjects with NSCLC in the TPS 2 50% stratum and in overall study population whose
tumours express PD-L1 (TPS = 1%) treated with pembrolizumab compared to docetaxel.

4. To evaluate the influence of age of tumour specimen (archival versus new) submitted for
PD-L1 analysis on the primary endpoints PFS and OS.

5. To evaluate tumour volumetric changes of previously treated subjects with NSCLC in the
TPS = 50% stratum treated with pembrolizumab compared to docetaxel.

6. To explore the correlation of tumour volumetric changes with OS in previously treated
subjects with NSCLC in the TPS 2 50% stratum with pembrolizumab compared to
docetaxel.

7. To evaluate changes in health-related quality-of-life (HRQoL) assessments from baseline in
previously treated subjects with NSCLC in the TPS = 50% stratum and the TPS = 1%
population treated with pembrolizumab compared to docetaxel using the electronic
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 items (eEORTC QLQ-C30) and eEORTC QLQ Lung Cancer 13 items (eEORTC
QLQ-LC13).

8. To characterise utilities in previously treated subjects with NSCLC in the TPS 2 50%
stratum and the TPS 2 1% population treated with pembrolizumab compared to docetaxel
using the electronic European Quality of Life 5 Dimensions (eEQ-5D).

9. Characterise healthcare resource utilization in previously treated subjects with NSCLC in
the TPS = 50% stratum treated with pembrolizumab compared to docetaxel.

The study was conducted in 198 trial centres in 24 countries.

The first subject was enrolled in the study on 28 August 2013 and the last subject was enrolled
on 27 February 2015. The planned duration of study was 28 months. The data cut-off date for
the final analyses in this report was 30 September 2015.

7.1.1.2. Inclusion and exclusion criteria

A complete list of inclusion and exclusion criteria [are not reproduced here, but summarised
below].

Patients were eligible for trial entry if they had NSCLC which expressed PD-L1 and had
experienced disease progression following platinum containing systemic therapy.
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Inclusion criteria

Key inclusion criteria were:

1.

2
3.
4

Be willing and able to provide written informed consent.
Be 2 18 years of age on day of signing informed consent.
Have a life expectancy of at least 3 months.

Have a histologically or cytologically confirmed diagnosis of NSCLC and have at least one
measurable lesion as defined by RECIST 1.1. The target lesion(s) should also have bi-
dimensional measurability for irRC evaluation on study.

Have experienced investigator determined radiographic progression per RECIST 1.1 of
NSCLC after treatment with at least two cycles of a platinum containing doublet for stage
[IIB/IV or recurrent disease.

a. Subjects with an EGFR sensitising mutation must also be able to demonstrate
progression of disease on the EGFR TKI (either erlotinib, gefitinib, or afatinib) in a
similar manner to that above for the platinum containing doublet.

b. Subjects with an ALK translocation must also be able to demonstrate progression of
disease on crizotinib in a similar manner to that above for the platinum containing
doublet.

Have a performance status of 0 or 1 on the ECOG Performance Scale.

Have adequate organ function as indicated in Table 1.

Table 1: Parameters used for assessment of organ function

Svstem Laboratory Value

Hematological

Absolute neutrophil count (ANC) =1,500/mcL

Platelets =100.000/mecL

Hemoglobin =9 g/dL or 5.6 mmolL — without transfusions for 4 weeks
Renal

Creaumine OF

calculated creatinine clearance (CrCl)*
{Glomemular filtration rate [GFR] can also be
used i place of CrCl)

=1.5 X upper hmat of normal (ULN) OR
=60 ml/man for subjects with creatimne levels =15 X
mstitutional ULN

Hepatic

Total bilirubin =ULN

Aspartate  anunotransferase (AST [serum
glutamic oxaloacetic transammase {SGOTI|=1.5XULN
and alanine amanotransferase (ALT [serum
glutamic pymuvic transamanase {SGPT]])

Alkaline phosphatase (ALP) =2 5XULN
Endocrine

Thyroid stumulating hormone (TSH) | Within normal limits”
Coagulation

=1 5XULN unless the subject 15 receiving anticoagulant

International Normmalized Ratio (INR) or
therapy

prothromban time

=1 5XULN unless the subject is receiving anticoagulant

Activated partial thromboplastin time (aPTT) eragy

* Creatinine clearance should be calculated per mnstitutional standard. If no local guideline 1s available. CrCl
should be calculated using the Cockeroft-Gault Method:
CrCl = [{140-age) * weight (kg) * (0.85 for females only)] / (72 * serum creatinine)

®If TSH is not within normal limits at baseline, the subject may still be eligible if triiodothyronine (T3 or free
T3) and free thyvroxine (FT4) are within the normal limits
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8. Have provided tissue for PD-L1 biomarker analysis from a newly obtained formalin fixed
tumour tissue from a recent biopsy of a tumour lesion not previously irradiated; no
systemic antineoplastic therapy may be administered between the PD-L1 biopsy and
initiating study medication.

9. Have a PD-L1 positive (either strongly [TPS > 50%] or weakly [TPS = 1-49%]) tumour as

determined by IHC at a central laboratory. If a subject’s initial tumour specimen is not
classified as PD-L1 positive by the central laboratory, a newly obtained specimen (different
from the sample previously submitted) may be submitted for testing. If the newer specimen
is classified as PD-L1 positive by the central laboratory, the subject meets this eligibility
criterion.

Exclusion criteria

Key exclusion criteria were:

The subject must be excluded from participating in the trial if the subject:

1.
2.

Has received prior therapy with docetaxel for NSCLC.

[s currently participating or has participated in a study of an investigational agent or using
an investigational device within 30 days of the first dose of trial treatment. The 30 day
window should be applied to the last dose of an antineoplastic investigational agent or last
use of an investigational device with antineoplastic intent.

[s receiving systemic steroid therapy within three days prior to the first dose of trial
treatment or receiving any other form of immunosuppressive medication (corticosteroid
use on study for management of events of clinical interest (ECIs) or as a pre-medication for
docetaxel is allowed).

[s expected to require any other form of systemic or localised antineoplastic therapy while
on trial (including maintenance therapy with another agent for NSCLC or radiation
therapy).

Has received prior systemic cytotoxic chemotherapy, antineoplastic biological therapy (for
example, cetuximab), major surgery within 3 weeks of the first dose of trial treatment;
received thoracic radiation therapy of > 30 Gy within 6 months of the first dose of trial
treatment; received prior TKI therapy or completed palliative radiotherapy within 7 days of
the first dose of trial treatment.

Has received prior therapy with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or
anti-CTLA-4 antibody (including ipilimumab or any other antibody or drug specifically
targeting T-cell co-stimulation or checkpoint pathways). Has participated in another
pembrolizumab clinical trial.

Has a known history of prior malignancy except if the subject has undergone potentially
curative therapy with no evidence of that disease recurrence for 5 years since initiation of
that therapy.

Note: The time requirement for no evidence of disease for 5 years does not apply to the
NSCLC tumour for which a subject is enrolled in this trial. The time requirement also does

not apply to subjects who underwent successful definitive resection of basal cell carcinoma

of the skin, superficial bladder cancer, squamous cell carcinoma of the skin, or in situ
cervical cancer.

Ascertainment of biomarker status

Tumour histological material was used to assess PD-L1, EGFR and ALK status prior to
randomisation. Until the implementation of protocol amendment 8, archival material could be
used for this determination.
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Protocol amendment 8 required the use of ‘newly obtained’ formalin-fixed tissue from a recent
biopsy of a tumour lesion not previously irradiated. Patients were precluded from receiving any
anti-neoplastic treatment between the biopsy to determine PD-L1 status and commencement of
allocated study therapy.

The sponsor states that exceptions to the requirement for a fresh biopsy could be given if it was
deemed ‘medically inappropriate’ for this to occur.

Comment: The definition of ‘newly obtained’ is uncertain. The duration between tissue sample
harvest and ability to no longer accurately determine PD-L1 status is not described.
See clinical questions.

7.1.1.3. Study treatments
Trial treatment was administered on Day 1 of each cycle.

Pembrolizumab was administered as a 30 minute IV infusion every 3 weeks (Q3W) at either
2 mg/kg or 10 mg/kg.

Docetaxel at 75 mg/kg was administered as an [V infusion over 1 hour Q3W, following pre-
medication with either oral or IV steroid as per the approved PL

The sponsor states that the study design permitted the option to drop one of the two doses of
pembrolizumab based upon the first interim analysis.

7.1.1.4. Efficacy variables and outcomes
The primary efficacy outcomes were overall survival and progression free survival.
Secondary outcomes were overall response rate and response duration.

ORR and response duration were assessed based on independent radiologists’ review per
RECIST 1.1. All analyses were performed in the TPS = 50% stratum and in the TPS = 1%
population.

Patient reported outcomes were assessed using the tools eEORTC QLQ-C30, eEORTC QLQ-LC13
and eEQ-5D

A health economic assessment was completed after the patient had completed all other
questionnaires. The trial flow chart schedule of patient assessments was provided.

7.1.1.5. Randomisation and blinding methods

Owing to the difference in duration of infusion between docetaxel and pembrolizumab, and
need for pre-medication with docetaxel, the study was open label.

Subjects were randomised via a central interactive voice response system or Interactive Voice
and Web Response System in a 1:1:1 ratio into one of three treatment arms; pembrolizumab
10 mg/kg Q3W, pembrolizumab 2 mg/kg Q3W or docetaxel 75 mg/mz2 Q3W.

For patients randomised, the degree of PD-L1 expression was double blinded.
7.1.1.6. Analysis populations

The ITT population was used for the analysis of the primary efficacy end-points. The primary
efficacy analysis was performed using this population for those with a TPS = 50% and a
TPS =2 1%.

A supportive analysis was performed using the full analysis set, which included subjects who
experienced disease progression after platinum based cytotoxic chemotherapy and/or an
appropriate TKI for a sensitising EGFR mutation or ALK gene rearrangement, had PD-L1
expression with a TPS = 1% and received at least one dose of study medication.
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The safety analysis in patients with NSCLC was performed in all randomised subjects who
received at least one dose of study treatment. Subjects who took incorrect trial treatment for the
entire treatment period were included in the treatment group corresponding to the trial
treatment actually received.

The primary safety analysis was based on the APaT population in the TPS = 50% stratum. The
pooled safety data from both the TPS = 50% stratum and TPS = 1 to 49% PD-L1 strata were
summarised in the secondary safety analysis.

7.1.1.7. Sample size

The sample size for subjects with TPS = 50% was targeted to be approximately 460, and the
overall sample size was projected to be approximately 920 subjects.

Comment: The sample size was solely calculated based on the estimated event rate in the
TPS = 50% stratum.

7.1.1.8. Statistical methods

The sponsor states ‘The study was event driven (that is, number of subjects and follow-up time
were subject to change, but the number of events was not) and would be complete after
approximately

200 deaths had been observed across the three arms in the TPS = 50% stratum (approximately
140 deaths between one pembrolizumab arm and the docetaxel arm under the alternative
hypothesis). With 140 deaths between one pembrolizumab arm and the docetaxel arm, the
study had over 81% power to detect a 0.55 hazard ratio at the final analysis, where 0.825%
alpha was allocated to the two pembrolizumab versus docetaxel comparisons using Hochberg
procedure.’

Multiplicity strategy

The multiplicity strategy specified in this study applied to the TPS = 50% stratum and the
TPS = 1% population for the testing of primary hypotheses. The Hochberg step up procedure
was to be used for multiple comparisons on an efficacy endpoint if both pembrolizumab arms
continued to study completion. The type I error rates were all one sided.

The overall type I error was strongly controlled at 2.5% (one-sided) with 0.35% allocated to the
PFS and 2.15% allocated to the OS hypotheses. PFS was to be tested in the TPS = 50% stratum at
0.25% at IA2 (primary analysis of PFS) and at 0.1% at the final analysis for long term PFS effect.
At each analysis, if both pembrolizumab arms demonstrated superior PFS in the TPS = 50%
stratum, the corresponding alpha was to be rolled into OS testing at the final analysis.

Overall survival was to be tested in the TPS = 50% stratum at 0.5% at IA2, and at = 0.825% at
the final analysis. At IA2, only if both pembrolizumab arms demonstrated superior OS in the TPS
2 50% stratum, would OS in the TPS = 1% population have been sequentially tested at the same
alpha level. At the final analysis, OS in the TPS = 50% stratum and the TPS = 1% population will
be tested simultaneously, with available alpha split evenly between the two tests.

Since the above alpha allocation strategy did not depend on the number of events, it would
remain valid if the actual number of events at an interim analysis or final analysis differed from
the planned number of events. Based on emerging external data, this testing strategy on PD-L1
could be modified to improve the efficiency of the design before unblinding the biomarker data.
If that happened, a protocol amendment would have been issued to document the change, which
was not expected to impact the conduct of the trial.

The schematic for the Hochberg procedure is shown below in Figure 3.
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Figure 3: Multiplicity strategy; Hochberg procedure
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Two interim analyses were planned prior to the final analysis as shown below in Table 2.

Table 2: Planned interim analyses

Anticipated
Time of Aualysis | Sample Size Expected al
Imterim Key Trom Study Time of Analysis
_Analysis Endpoint(s) | Start (3 Arms) Frimary Purpose
| ORR App. 10 months 1240 in ihe TRS=508, Diiscontinue one
stratm with 3 months of | Pembrolizumaly ann for lack of
minimnm follow up efficacy OR disconmine both
amus for futiling
. FFS. 05 App 19 months | apn 414 (around 175 PES | Demonstate superionity of
prunary events across the 3 arms) | pembroliznmal in PFS
PTS analysis m the TPS=50% strahon
and ; Demonstrate superioriny of
AN AEL pewmbrolizumaly in OF after
05 analysis) approximately 120 deaths have
been observed across 3 anms in
THS=50Pe siranun
Final 05, PF3 App. 30months | app 460 (around 200 05 | Demonstrate superiority of
events ACross 3 anms) in pembrolizimab in 05
TPS=50% strahun
Demonstrate long-3term PFS
effect of pembrolizumab
App. = approXimately:. OER = overall response rate; S = overall survival: PD-L1 = programmed cell death 1

ligand 1: PF& = progression-free suraval.

7.1.1.9. Participant flow

The study populations with a TPS = 50% are shown below in Table 3.
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Table 3: Study populations with a TPS = 50%

Docetanel 75 ME-3475 2 ME-3475 10 Toal
mg/m2 Q3W mzkg Q3W mg kg QW
Study Population n I n n
Randomuzed patients 152 139 151 442
ITT Population 152 139 151 442
All Patients as Treated (APaT) 133 137 151 421
Full analysis set {(FAS) that excludes randomized 130 134 149 413
who did not meet the cligility cnitenia or
discontinned before receiving any study medication

Site 805 was elosad for enrollment due to GCP non-compliance issue and one subject envolled at the site was exeluded o
efficacy analysis
Database Cutoff Date: 30SEP20135

The study populations with TPS 2 1% are shown below in Table 4.
Table 4: Study populations with a TPS 2 1%

Docetaxel 75 ME-3475 2 ME-3475 10 Tanal
mz'm2 Q3w mgkz Q3W mg kg Q3W
Smdy Populatien i} it it | 1
Randlommzed patients 343 345 346 1034
ITT Population 343 344 348 1033
All Patients as Treated (APaT) 309 339 33 a1
Full amalvsis <=t (FAS) that excludes randomized 00 in 333 U
who did not meet the eligibality criteria or
discontinued before receiving any studyv medication

Site 305 was closed for enrollment due 1o GCP non-compliance issue and one subject envolled at ihe site was exclded from
efficacy analysis.
Database Cutoff Date: 30SEP201S

7.1.1.10. Major protocol deviations

The total number of protocol deviations was 829; the majority were considered by the sponsor
to have had no impact on the trial conduct or outcomes. These were not reported in the dossier.

The following 61 events were considered protocol deviations that could have
‘significantly/adversely impact the completeness, accuracy, and/or reliability of the trial data or
that could significantly/adversely affect a subject's rights, safety, or wellbeing’.

Efficacy Assessment: 21 events;
Missing baseline radiographic image(s): 21.
Entry Criteria: 15 events;

Did not have radiological progression from receiving at least 2 cycles of platinum containing
doublet for stage IIIB/IV disease: 6;

Did not have disease progression from appropriate TKIs for EGFR and/or ALK mutation
status: 1;

No assessment of EGFR/ALK mutation status: 6;

Radiotherapy to the chest within 6 months of first dose: 1;

Signed consent > 1 year after platinum containing doublet therapy for stage IIIA disease: 1.
Informed Consent Form: 5 events;

Delayed signing original informed consent by approximately 1 month (FBR consent was
signed at Screening instead): 2;

Incomplete signature on original informed consent: 1;
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- Original consent form used was either not approved or administered by inappropriate
staff: 2.

Prohibited Medications: 20 events;

- Bisphosphonate/denosumab use during the study prior to radiographic progression: 17;
- Strong CYP3A4 inhibitor use in docetaxel arm: 2;

- Radiotherapy during the study prior to radiographic progression: 1.

Comment: The proportion of events in the denominator of the trial population (n = 1,034)
ranged 0.1 to 2.0%. Although the greatest proportion was for the absence of
baseline imaging, it is unlikely that this adverse finding would have substantially
affected the final trial results.

7.1.1.11. Baseline data

Baseline data was presented for those patients with a TPS = 50% and the pooled population
with TPS = 1%.

Comment: Baseline data was not provided for those patients with TPS 1 to 49%.
Information for the TPS 2 1% patients is shown below in Table 5.

Table 5: ITT population (TPS = 1%) characteristics
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Table 5 (continued): ITT population (TPS = 1%) characteristics
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Comment: Not shown in the table above, but documented in the integrated summary of
efficacy, of the 1,034 patients enrolled in KEYNOTE-010, only 578 (55.95%)
patients provided a new tumour sample for PD-L1 analysis. that is 455 (44.05%)
had their PD-L1 status assessed using an archived sample. The ability of an archived
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sample to accurately demonstrate PD-L1 status is not reported; see clinical
questions (below).

7.1.1.12. Results for the primary efficacy outcomes
Overall survival (0S)
Overall positive population (TPS > 1%)

For patients receiving pembrolizumab 2 mg/kg (n = 344) as compared to docetaxel 75 mg/m?2
(n = 343), the hazard ratio of OS was 0.71 (95% CI 0.58, 0.88).

The estimate of median duration of OS was 8.5 months (95% CI 7.5, 9.8) for patients receiving
docetaxel as compared to 10.4 months (95% CI 9.4, 11.9) for receiving pembrolizumab 2 mg/kg.

TPS = 50% stratum OS analysis

The primary efficacy analysis for overall survival, demonstrated superiority of both of the
pembrolizumab arms over docetaxel.

The HR for OS was 0.54 (95% CI: 0.38, 0.77) with a one sided p value of 0.00024 in the
pembrolizumab 2 mg/kg Q3W arm versus the docetaxel arm. The HR for OS was 0.50

(95% CI: 0.36, 0.70) with a one sided p value of 0.00002 in the pembrolizumab 10 mg/kg Q3W
arm versus the docetaxel arm.

The median duration of OS for pembrolizumab 2 mg/kg was 14.9 (95% CI 10.4, NE) months and
for pembrolizumab 10 mg/kg was 17.3 (95% CI 11.8, NE) months, compared to 8.2 (95% CI 6.4,
10.7) months for the docetaxel arm.

This is graphically represented below in Figure 4.

Figure 4: Kaplan-Meier estimates of overall survival in subjects with TPS = 50%, ITT
population
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The OS rate at 6, 9 and 12 months demonstrates both pembrolizumab arms were higher in both
pembrolizumab treatment arms as compared to the docetaxel arm; see Table 6, below.
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Table 6: OS rate at 6, 9 and 12 months, ITT population

Docetaxel 75 me/m?
(N=152)

Pembrolizumab 2 mgfkg
(N=139)

Pembrolizumab 10 mg/ke
(M=151)

05 rate at 6 months (95% Cl)

61.2 {52.5, 68.8)

75.4 (67.3, 81.7)

77.7(70.1, 83.6)

0S5 rate at 9 months (95% Cl)

46.0(36.9,547)

68.3 (50.4, 75.6)

66.4 (57.8,73.7)

05 rate at 12 months (95% Cl)

38.028.9,47.1)

53.4 (43.1, 62.6)

58.1 (48.8, 66.3)

An exploratory analysis of pooled pembrolizumab data for OS according to patient
characteristics demonstrated no substantial differences for any sub-groups, including tumour
histology as shown below in in Figure 5.

Figure 5: Forest plot of OS hazard ratio by subgroup factors pembrolizumab treatment
groups pooled versus docetaxel patients with TPS = 50%
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Comment: In this analysis, the independent effect of pembrolizumab 2 mg/kg Q3W cannot be
separated from that of pembrolizumab 10 mg/kg Q3W in patients with TPS = 50%.
See clinical questions.

TPS = 1% stratum; OS analysis

The OS HR for pembrolizumab 2 mg/kg versus docetaxel was 0.71 (95% CI: 0.58, 0.88) with a
p value of 0.00076. The OS HR for pembrolizumab 10 mg/kg versus docetaxel was 0.61
(95% CI: 0.49, 0.75) with a p value < 0.00001.

The median OS for pembrolizumab was 10.4 months and 12.7 months for the 2 mg and 10 mg
groups, respectively, compared to 8.5 months for the docetaxel arm.

The median OS for pembrolizumab was 10.4 months and 12.7 months for the 2 mg and 10 mg
groups, respectively, which represent clinically meaningful improvements compared to 8.5
months for docetaxel.

This is graphically represented below in Figure 6.
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Figure 6: Kaplan-Meier estimates of overall survival ITT population with TPS = 1%
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An exploratory analysis comparing the OS estimates of the two pembrolizumab arms showed
HR=1.17 (95% CI 0.94, 1.45), p = 0.16.

The OS rate at 6, 9 and 12 months demonstrates both pembrolizumab arms were higher in both
pembrolizumab arms as compared to the docetaxel arm.

Table 7: OS rate at 6, 9 and 12 months, ITT population

Docetaxel 75 meg/m? Pembrolizumab 2 mgfke Pembrolizumab 10 mg/ke
(M=343) (M=344) (N=346)

0S rate at 6 months (85% Cl) | 64.2 (58.6, 69.2) 72.5(67.4, 76.9) 74.4(69.4, TE.7)

OS5 rate at ©@ months (95% CI) | 46.6 (40.5,52.5) 50.2 (53.5, 64.5) §1.5 (55.7, 66.7)

05 rate at 12 months (95% Cl) | 34.6 (28.4, 40.8) 43.2 (37.0,49.3) 52.3 (46.2, 58.1)

TPS = 1% to < 50% stratum (sponsor termed ‘weakly positive’) OS analysis

The sponsor states in the CSR ‘In the 1% < TPS < 50% stratum of the ITT population; both
pembrolizumab doses were superior to docetaxel with regard to OS by individual arms

(HR 0.79, 95% CI: 0.61, 1.04 for pembrolizumab 2 mg/kg and HR 0.71, 95% CI: 0.53, 0.94 for
pembrolizumab 10 mg/kg).’

The median OS for pembrolizumab was 9.4 months and 10.8 months for the 2 mg and 10 mg
groups, respectively, which represents clinically meaningful improvement compared to
8.6 months for docetaxel.

Progression-free survival (PFS)
Overall positive (TPS = 1%) population

The hazard ratio for PFS comparing patients receiving pembrolizumab 2 mg/kg Q3W and
docetaxel 75mg/m?2 was 0.88 (95% CI 0.73, 1.04), p = 0.007.

The estimate of median duration of PFS was 4.0 months (95% CI 3.1, 4.2) for the docetaxel arm
as compared to 3.9 months (95% Ci 3.1, 4.1) for the pembrolizumab 2 mg/kg Q3W arm

Comment: Despite an apparent improvement in hazard of overall survival there is no
improvement in progression free survival for this population.
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TPS = 50% stratum PFS analysis

A total of 304 PFS events were reported at the time of data cut-off. The HR for PFS was 0.58
(95% CI: 0.43, 0.77) with a one sided p value of 0.00009 in the pembrolizumab 2 mg/kg Q3W
arm versus the docetaxel arm. The HR for PFS was 0.59 (95% CI: 0.45, 0.78) with a one sided
p value of 0.00007 in the pembrolizumab 10 mg/kg Q3W arm versus the docetaxel arm. There
was no difference between the 2 pembrolizumab arms; HR was 1.00 (95% CI: 0.74, 1.35).

The median duration of PFS was 5.2 (95% CI 4.0, 6.5) and 5.2 (4.1, 8.1) months respectively for
the 2 m/kg and 10 mg/kg pembrolizumab arms as compared to 4.1 (95% CI 3.6, 4.3) months for
the docetaxel arm.

Figure 7: Kaplan-Meier of progression free survival based on IRC assessment per
RECIST 1.1; subjects with TPS = 50%, ITT population
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Comment: The sponsor has not provided an analysis of PFS according to subgroup factors
comparing the pembrolizumab 2 mg/kg Q3W and docetaxel regimens. See clinical
questions.

TPS = 1% stratum PFS analysis

The HR for PFS (IRC assessment) was 0.88 (95% CI: 0.73, 1.04) with a one sided p value of
0.06758 for the pembrolizumab 2 mg/kg Q3W arm versus the docetaxel arm. The HR for PFS
was 0.79 (95% CI: 0.66, 0.94) with a one sided p value of 0.00462 for the pembrolizumab

10 mg/kg Q3W arm versus the docetaxel arm. Neither of these analyses reached statistical
significance at the 0.001 level as determined by the protocol.
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Figure 8: Kaplan-Meier of progression free survival based on IRC assessment per
RECIST 1.1 ITT population (TPS = 1%)
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TPS = 1% to < 50% stratum PFS analysis

The IRC assessment of disease progression in this stratum demonstrated no difference between
either of the two pembrolizumab arms and the docetaxel arm.

For the pembrolizumab 2 mg/kg Q3W arm, the HR was 1.07 (95% CI: 0.85, 1.34) and for the
pembrolizumab 10 mg/kg Q3W arm, the HR was 0.99 (95% CI: 0.78, 1.25) as compared to
docetaxel. For the pooled pembrolizumab comparison, the HR was 1.04 (95% CI: 0.85, 1.27).

The duration of median PFS was not different between the three treatment groups, as shown in
Table 8, below. However, the median estimate of PFS in the patients receiving the proposed
dose of pembrolizumab is 0.8 months worse than for those receiving docetaxel.

Table 8: Analysis of progression free survival based on IRC assessment per RECIST 1.1
subjects with 1% < TPS < 50%, ITT population

M Mumber of events (%) Median PF5 (95% ClI). months
pembrolizumab 2 mg/fkg Q3w 101 177 (86.3) 31(21,38)
pembralizumab 10 mg/kg Q3W 205 158 (81.0) 23(21,40)
Docetaxel 75 mg/m2 Q3W 195 139 (72.8) 3.9(254.3)

Comment: The sponsor has not satisfactorily demonstrated superiority of the 2 mg/kg
pembrolizumab Q3W arm over that for docetaxel 75 mg/m2 Q3W for the population
with TPS = 1% to < 50%. The sample size calculation for this study was solely
determined by the TPS = 50% population, thus the analyses including patients with
TPS < 50% are exploratory and non-confirmatory.

The 95% confidence interval for the exploratory comparison of the two pembrolizumab arms
with PD-L1 status of TPS = 1% to < 50% crossed the line of unity and are therefore not different.
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The method of presenting the comparative analyses results in contradictory conclusions
depending upon the cut-off used to define the denominator. For example; for a patient with
TPS = 25%, the TPS 2 1% analyses demonstrated superiority over docetaxel for OS and PFS
whereas the TPS 2 1 to < 49% analyses for neither OS nor PFS demonstrates a difference to
docetaxel.

The difference in median duration of OS between pembrolizumab 2 mg/kg and docetaxel
75 mg/m2 was 0.8 months, favouring pembrolizumab; the difference in median PFS was
0.8 months, favouring docetaxel.

7.1.1.13. Results for other efficacy outcomes
Overall response rate; TPS =2 50% stratum

Table 9: Responses based on IRC assessment RECIST 1.1 subjects with TPS = 50%,
ITT population

Treatment arm Mumber of Mumber of overall Mumber with Mumber with ORR% (95% Cl)
patients responses complete stable dizease
response (36)

Docetaxel 75 191 12 a 52(34.2) 7.9% (95% CI
mg/m? Q3w 41,134)
Pembrolizumab 205 42 ] 37(26.6) 30.2% (95% CI
2 mg/kg Q3W 22.7,38.6)
Pembrolizumab | 195 44 a 43 (28.5) 20.1% (95% CI
10 mg/fkg Q3W 22.0,37.1)

The ORR difference was 23.3% for pembrolizumab 2 mg/kg Q3W versus docetaxel and 22.2%
for pembrolizumab 10 mg/kg Q3W versus docetaxel and the one sided p value of the difference
was < 0.00001 for both pembrolizumab arms versus docetaxel.

Overall response rate; TPS > 1% stratum

Table 10: Responses based on IRC assessment RECIST 1.1 subjects with TPS = 1%,
ITT population

Treatment arm Mumber of Mumber of overall Mumber with Mumber with ORR% (95% CI)

patients responses (%) complete stable disease

respanse (34)

Docetaxel 75 343 32 a 121(35.3) 0.3 (6.512.9)
mg/m? 03w
Pembrolizumab | 344 62 0 107(31.1) 180 (141,22 5)
2 mg/kg Q3W
Pembrolizumab | 346 64 0 109(31.5) 185 (14.5,23.0)
10 mg/kg Q3W

Pembrolizumab produced an ORR of 18.0% and 18.5% in the 2 mg/kg Q3W and 10 mg/kg Q3W
arms, respectively, compared to 9.3% in the docetaxel arm. The confirmed ORR difference was
8.7% for pembrolizumab 2 mg/kg Q3W versus docetaxel and 9.1% for pembrolizumab

10 mg/kg Q3W versus docetaxel. The one-sided p value of the difference was 0.00045 and
0.00024 for the pembrolizumab 2 mg/kg and 10 mg/kg arms, respectively, versus docetaxel.

Overall response rate; TPS 2 1% to < 50%
The IRC assessed ORR in this stratum is shown in Table 11, below.
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Table 11: Overall response based on IRC assessment RECIST 1.1subjects with TPS = 1% to
< 50%, ITT population

Treatment arm Mumber of Mumber of overall Mumber with Mumber with ORR% (95% Cl)
patients responses complete stable diseaze
response [32)
Docetaxel 75 191 20 a Mot reported 105 (6.5,15.7)
mg/m? O3W
Pembrolizumab 205 20 a Mot reported 08 (6.1,14.7)
2 mg/kg Q3IW
Pembrolizumab | 195 20 a Mot reported 10.3 (6.4,15.4)
10 mg/kg Q3W
Disease progression

The risk of disease progression among the TPS 2 1 to < 50% pembrolizumab 2 mg/kg cohort
was approximately double for those with a TPS = 50%. The risk of disease progression was
higher for both pembrolizumab arms as compared to docetaxel among the TPS = 1 to < 50%
patients; see Table 12, below.

Table 12: Incidence of disease progression, ITT population

Docetaxel 2 mefkg 10 mg/kg
TPS 21%to <50% 53/191 (27.7%) 70,205 (28 .5%) 79,185 (40.5%)
TPS 250% 45152 (29 6%) 32/139 (23.0%) 43151 (28.5%)

The analyses of overall survival and progression free survival according to patient demographic
and disease factors were exploratory. The sponsor amalgamated the two pembrolizumab
treatment arms for the purpose of this analysis. This is considered unsatisfactory, and does not
enable the evaluator to establish if there are any discordant sub-groups. (See clinical questions)

Patient reported outcome analyses

The statistical analysis plan pre-specified exploratory PRO endpoints based on a quality of life
related FAS population following the ITT principle and ICH E9 guidelines. The PRO FAS
population consisted of all randomised subjects who received at least one dose of study
medication and completed at least on PRO assessment.

Patient reported outcomes have been presented for the TPS = 50% stratum and TPS 2 1%
population, no data was presented for the TPS = 1 to < 50% stratum.

Compliance with PRO assessments was increasingly poor over time for those expected to
complete them. Beyond Week 12, more than 20% of the docetaxel arm did not complete their
expected assessment; see Table 13, below.

Table 13: Compliance with patient reported outcomes; per protocol population

Pembrolizumab 2 mg/kg Docetaxel
Baseline 96.9% 91.2%
Week 6 91.8% 87.4%
Week 12 90.7% 80.0%
Week 24 83.3% 77.8%
Week 36 58.35% 47.8%

This magnitude of loss to follow-up renders the outcomes of the patient reported outcomes
beyond Week 12 subject to substantial bias, and are therefore are not supportive of registration.

Among the TPS 2 1% stratum, the compliance with PRO assessments (per protocol) was 96.1%
versus 93.2% in the pembrolizumab 2 mg/kg arm and docetaxel arms respectively. Thereafter,
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at 6 weeks, compliance was 91.6% versus 88.0% respectively; at 12 weeks was 88.1% versus
88.5% respectively; at Week 24 was 84.4% versus 74.8% respectively and at Week 36 was
64.2% versus 41.2%.

As for the TPS = 50% stratum, the magnitude of loss to follow up for this population is
substantial beyond 12 weeks and precludes support for registration.

7.1.2. Supportive Study P001V04 (Keynote-001)
7.1.2.1. Study design, objectives, locations and dates

This was a multicentre, open label, Phase I study of pembrolizumab monotherapy in patients
with locally advanced or metastatic carcinoma, melanoma and non-small cell lung cancer.

The study was initiated on 14 April 2011, with cut-off of 23 February 2015. The CSR is dated
25 November 2015.

The trial enrolled subjects at 47 centres, of which 44 sites allocated subjects with NSCLC to
study treatment. Eighteen trial centres were in the US, five were in France, five were in Italy,
three were in Korea, three were in Spain, three were in United Kingdom, two were in Canada,
two were in Norway, two were in Taiwan, and one was in Australia.

The trial investigated multiple expansion cohorts. Those pertinent to this submission are:

Part C allocated 41 subjects with NSCLC who had experienced disease progression after two
systemic anti-tumour regimens.

Part F allocated patients with NSCLC to three additional cohorts:

— F-1; was introduced with protocol Amendment 06. The first eleven subjects allocated
and treated were required to be treatment naive, have a diagnosis of non-squamous
NSCLC and have tumours that expressed PD-L1 by the Prototype Assay (PA). These
subjects were randomised (1:1) between 2 mg/kg Q3W and 10 mg/kg Q3W. The
92 subjects allocated under Amendment 07 and greater were further required to have

Stage IV NSCLC and were randomised (1:1) to 10 mg/kg Q3W or every 2 weeks (Q2W).
Ninety of these subjects were treated. Subjects were not permitted to have a sensitising
EGFR mutation or ALK gene rearrangement starting with Amendment 07. Subjects were
allowed prior exposure to adjuvant/neoadjuvant therapy if at least one year had passed
between finishing the treatment and the recurrence.

— F-2; The first 33 subjects allocated and treated in Cohort F-2 (Amendment 06) were
required to have experienced disease progression after two prior systemic therapies for
non-squamous NSCLC and the new pre-treatment tumour biopsy needed to
demonstrate PD-L1 expression by the PA. They were treated at 10 mg/kg Q3W. Cohort
F-2 (Amendment 07 and greater) allocated 285 subjects with locally advanced or
metastatic NSCLC (all histologies) whose tumours expressed PD-L1 by the PA and had
experienced progression of disease after at least one prior systemic antineoplastic
regimen, at least one of which was a platinum containing doublet. If a sensitising EGFR
mutation or ALK gene rearrangement was present, progression of disease after
initiating the appropriate tyrosine kinase inhibitor was required. These subjects were
randomised (3:2) between pembrolizumab 10 mg/kg Q3W or Q2W. Two hundred eighty
subjects were treated. The last F-2 cohort (Amendment 07 and greater) included 43
subjects (allocated and treated) with locally advanced or metastatic NSCLC (all
histologies) whose tumours did not express PD-L1 by the PA and had experienced
progression of disease after at least two prior systemic antineoplastic regimens, at least
one of which was a platinum containing doublet. These subjects were dosed at 10 mg/kg
Q2w.

— F-3; protocol amendment 09 allocated and treated 55 subjects with locally advanced or
metastatic NSCLC whose tumours expressed PD-L1 by the PA and had experienced
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progression of disease after at least one prior systemic antineoplastic regimen, at least
one of which was a platinum containing doublet. Subjects in Cohort F-3 were dosed at 2
mg/kg Q3W.

Of note, at the request of the FDA, a proposed part of the study (Part E) designed to characterise
pembrolizumab in combination with chemotherapy in patients with NSCLC was removed.

The study design for the NSCLC cohorts are shown below in Figure 9.

Figure 9: Study P001, NSCLC expansion cohorts
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Protocol amendment 7 was implemented to define the biomarker training set and biomarker
validation set. Using the Dako clinical trial assay (the proposed companion diagnostic to
accompany this submission), the cut off points predicting response to pembrolizumab would be
established in the training set, and then confirmed in the validation set. The primary analysis
assessed the overall objective response rate (RECIST 1.1) in the subject population with PD-L1
expressing lesions with a TPS = 50%.

7.1.2.2. Inclusion and exclusion criteria

The relevant population of this study pertaining to this submission were patients with NSCLC
had to have histologically or cytologically confirmed NSCLC with progressive (within 1 year)
locally advanced or metastatic disease.

Patients had to have newly obtained tumour biopsies within 60 days prior to commencement of
treatment with pembrolizumab.

For part F, patients had to have histologically or cytologically confirmed NSCLC, which was
amendable to biopsy.

7.1.2.3. Study treatments

See description of expansion cohorts above. Study treatment continued until disease
progression, unacceptable toxicity or decision by the investigator to cease in the best interests
of the patient. Imaging assessments were performed at baseline and, for parts C and F, every
9 (£ 1) weeks from initiation of pembrolizumab.
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7.1.2.4. Efficacy variables and outcomes

The imaging criteria for parts C and F were tumour response as determined by investigator
assessment using immune related Response Criteria (irRC). Retrospective independent central
review occurred, using RECIST 1.1 and irRC criteria. If a CR, PR or PD was observed, repeat
imaging was repeated at least 4 weeks from the last scan.

Primary objective of the study pertinent to this dossier was:

To evaluate the ORR per RECIST 1.1 of pembrolizumab in subjects with NSCLC with at least
one prior systemic therapy whose tumours express a high level of PD-L1 (> 50%).

Hypothesis: Single agent pembrolizumab will show a clinically meaningful ORR per RECIST 1.1
in subjects with NSCLC with at least one prior systemic therapy whose tumours express a high
level of PD-L1.

Secondary objectives of the study pertinent to this submission were:
1. To characterise the PK profile of single agent pembrolizumab.

2. Toinvestigate the relationship between candidate efficacy biomarkers and anti-tumour
activity of pembrolizumab:

To evaluate the correlation between PD-L1 expression levels and anti-tumour activity of
pembrolizumab in subjects with melanoma, excluding IPI-refractory subjects as stated in
the primary objectives, and separately, non-small cell lung cancer.

To investigate other biomarkers (for example, tumour infiltrating lymphocytes (TILs),
PD-L2, PD-1; ribonucleic acid (RNA) signature profiles) that may correlate with tumour
responses.

To evaluate differences in tumour tissue characteristics in biopsies taken during or
post-treatment with pembrolizumab versus baseline.

(Data pertaining to melanoma patients were not presented in the current dossier)

3. To evaluate response duration, PFS and OS of melanoma subjects who are treated with
pembrolizumab.

4. To evaluate response duration, PFS and OS of NSCLC subjects who are treated with
pembrolizumab.

7.1.2.5. Randomisation and blinding methods
The study was open label.
Cohort C was not randomised; all patients received pembrolizumab 10 mg/kg Q3W.

Cohort F1 (PD-L1 positive) was randomised 1:1 to pembrolizumab 2 mg/kg Q3W or 10 mg/kg
(Q2W or Q3W).

Cohort F2 (PD-L1 positive) was randomised 3:2 to pembrolizumab 10 mg/kg Q3W and Q2W
respectively.

Cohort F3 (PD-L1 negative) was not randomised; all patients received pembrolizumab
2 mg/kg Q3W

7.1.2.6. Analysis populations

The previously treated primary efficacy population (the randomised portion of cohort F2)
comprised 61 patients randomised to pembrolizumab 10 mg/kg or 2 mg/kg with:

progression of advanced/metastatic disease after initiating platinum based cytotoxic
chemotherapy;
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- progression of disease after initiation of the relevant TKI for a sensitising EFGR;
- mutation or ALK gene rearrangement, if present;

- tumour sample within the stability window for the CRA; and

- aTPS 2 50% for the baseline biopsy.

Among the total 560 patients with NSCLC allocated to study treatment with pembrolizumab, 61
were dosed using the proposed regimen of 2 mg/kg Q3W, of which only five were PD-L1
positive.

7.1.2.7. Sample size

No formal sample size was used. Part A of the study was a traditional 3 + 3 design for dose
escalation.

7.1.2.8. Major protocol violations/deviations

The sponsor has listed all recorded major deviations; none are considered by the evaluator to
have substantially affected the reported trial outcomes.

7.1.2.9. Baseline data
The baseline demographic and disease characteristics are shown below in Table 14.

Table 14: Baseline patient characteristics

ME-3475 2 ma kg ME4TS 10mpke | ME3475 10mgke Total
Q3w Q3w QW
i %3 n 43 n (%) n (¥e)
Subjects in population 41 287 202 550
Gender
Male 32 (52.9) 145 {50.9) 111 {55.0 180 (52.5)
Femals 9 {47.5) 141 (451} 91 (4300 261 (47.5)
Age (Vears)
63 12 (52.5) 148 (518} 111 (350 iET (52.9)
=G4 9 (475 134 (45 4) o1 (450 Xig (471}
Mean 1.9 620 630 623
50 110 112 1622 108
Median G40 54.0 64.0 640
Range Mo 82 2810 &5 32ta 93 o9l
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Ammegizan Indian Or ] 0.0 ] {00 1 {0.5) 1 {02}
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Aslan ] (o.8) ] (157 14 9.4 ] (127}
Black Or African ] (0.0% 12 4. B 4.0 jeli] {3.6)
Amencan
Wuhiracial 1 {1.6} 1 (0.3) (1] ] 2 (0.4}
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Oither Pacific llander
Whize 53 (26.9) i) (70.8) 173 [B5.8) 455 (827
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Missing o {0.09 2 [ ] 1] (9.0 3 (0. 4)
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Avrralia 5 (8.7} 18 (6.3) 7 (3.5 30 {3.5)
Canads 3 (4% 14 (480 17 (54 34 {6.2)
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Table 14 (continued): Baseline patient characteristics
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7.1.2.10. Results for the primary efficacy outcome

The ORR among 61 patients in the randomised primary efficacy population (Biomarker
validation set) who had received prior treatment for NSCLC, receiving pembrolizumab

10 mg/kg Q3W or Q2W,and with a TPS = 50% was 42.6% (95% CI: 30.0, 55.9). One patient who
received pembrolizumab 10 mg/kg Q3W achieved a complete response; the best responses
among the other 60 patients were partial responses.

Among the patients in the validation population with a TPS of 1 to 49% (n = 81), the ORR was
14.8% (95% CI: 7.9, 24.4).

For the treatment-naive primary efficacy population with TPS = 50% randomised to
pembrolizumab 10 mg/kg Q3W or Q2W from Cohort F-1, the ORR was 52.9% (95% CI: 27.8,
77.0).

The response rate of the subjects in the Treatment-Naive Validation Population with a TPS =1
to 49% (PD-L1 weak) on baseline tumour was 19.4% (95% CI: 7.5, 37.5).

Comment: As for Keynote-010, there is evidence of a substantial difference in effect size for
PD-L1 positive patients when dichotomised at a TPS level of 50% for both the
previously treated and treatment-naive populations, which necessitates they be
reported separately.

7.1.2.11. Results for other efficacy outcomes

For previously treated patients in cohort F3 receiving pembrolizumab 2 mg/kg, the median
follow-up time was 7.7 months (range 6.4 to 9.7 months).

The ORR for this cohort has been described over time; see Table 15, below.

Table 15: Summary of best overall response rate over time based on IRC assessment per
RECIST 1.1. Previously treated 2 mg/kg Q3W by PD-L1 status

PS==500% PS=1-49% PS=1% Unknown Tatal
(N=23) (M=24) (N=4) (9=2) (=55}
MNumber of Responders (%) 7{28.0) 0 (0.0) 1{25.0) 0(0.0) 5(14.5)
Response Rate at 9 Weeks in % (95% 2000 (B.9, 41.6) 0.0{0.0, 0.0) Mot Reached 0.0 (0.0, 0.0) 109 (5.1,22.7
cny’
Response Rate at 15 Weeks in% (95% | 24.0(11.6,45.8) | 0.0(0.0,0.0) Mot Reached 0.0 (0.0, 0.0} 12.7 (6.3, 24.9)
o’

Fesponse Rate at 27 Weeks in %6 (95% | 285 (147, 50.7) | Mot Reached Mot Reached Not Reached | 14.7 (7.6, 27.3)
cry

Response Rate at 36 Weeks in% (95% | Mot Reached Mot Reached Mot Reached Mot Reached Mot Reached
CI)

Response Rate at 50 Weeks in %0 (95% | Not Reached Mot Reached Mot Reached Mot Reached Wot Reached
CI})

Response includes both confirmed partial response and confirmed complete response

TFrom the product-limut (Kaplan-Meter) method for censored data.

(Database Curoff Date: 23JTANIOLS)

A further analysis of best overall response, based upon IRC assessment, demonstrated a stratum
effect when PD-L1 status was dichotomised at multiple points; see Table 16, below. The crude
overall response rate for each stratum increases with increasing PD-L1 expression.
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Table 16: Summary of best overall response based on IRC assessment per RECIST 1.1 with
confirmation. Total combined efficacy population by PS category (full analysis set by IRC
with evaluable PD-L1 expression)

Reiponse Evaluarsan Fa=1% P5=1-M4% PE=25.400 PS=50.T4% PS=T5. 0000
MN=ET) M=147) M=31) (i=44) (=BG

n L S5 CT n i f5 O n % 9% CT n b2 s i ) 554 CT
Camplers Response (TR o oo (i, 4.2 L] ad (0, 2.5) ] (ki) (el 112y 1 13 WL 12 ] oo (L, 4.3)
Partial Response (FR) B R 4.1, 17.3) 21 43 | (9.1.21L0 2 194 | (0.5.37.5) 14 3% | (186,476 | 40 465 | (357,578
Dreerall Response (CRTFR) ] o (.1, 173 Il 143 | @1 1L0 ] 124 | (7.5,37.5) 15 &l | 020.5, 4.3 an 465 | (35,7, 57.8)
Stable Dhsease (SO 5 | BT (1953%4) | 44 | 29 | (22.7,38.00 [ 12 | 3ET | (21B,5TE) T 159 | (6.6, 301) 16 186 | (110.284)
Dizease Contral 1% 2| (27.7, 4000 LH 441 | (360, 52.6) 18 551 | (301,755 b S0 | (346, 65.4) 56 51 | (54.1,TEI)

(CRAPR+50)

Progeessive Disease (FIN a1 471 | (36.3, 35.1) 1] 408 | (318 45.2) 1 355 | (192, 54.6) 14 0% | (186, 476 2 236 | (16.8, 36.0)
Non-evaluable (NE) 1 R (0D, 5.2} ] +.1 (1.3, 8.7} n oo (O 1L2) 2 43 (6, 13.5) oo (00, 4.2)
Mo Nasearment ALk | R | TRy | A0 100 | @atiay ] 2 | &5 | e | 6 | B | (a7 | o8 [ 93 | GRS
Chly confirmed responses are included in this iable
"Based on binousal sxac confidence el method.
Diatakase Cutod Dage: ZIIANTOLS

Among the previously treated NSCLC patients in Keynote-001, the IRC assessment of best
overall response per RECIST is shown in Table 17. This table demonstrates that the ORR for
patients with PS = 50% was approximately three fold higher than that for those with a PS of 1 to

49%.

Table 17: Summary of best overall response based on IRC assessment per RECIST 1.1 with
confirmation total previously-treated efficacy population by PD-L1 (irrespective of
stability window) (all subjects as treated)

Fegpemss Eraluaten e 1 o o=l 20 PS=1% Uaknown Total
(Re=113) e=144) {e=ig) =31y =ity

[ w #rh Ll = e # T a n ¥l = % ¥ T a E EETS
Complele Repome (CR) 1 0¥ | (0048 Q 00 | (o013 Q [ TR 1 19 | @2, 113) 3 oy @2, 20
Partiad Retponse (FR) 40 ) 354 | Qes 450 | 19 ) 32| LS 7 81 | B340 7 BT (5,260 | 73 185 | (148, 227)
Crverall Retponse (CR4FR} | 41 | 363 | @7 488 | 19 | B32 | 510105 ? &1 | 1AL ¥ 176 | 84,08 | 76 | 183 | (125205
Stable Doveave (301 13 ) 139 | 7. 240 M| D0 |OBLEIM | 19 | IM QIR | M4 | NS | aseAT| 8F | 1M1 | 08L M5
NoaC R NoaPD 200 i 11 (0.8, 7.6 7 48 | 2098 4 47 | (13115 4 78 | RL1B%) | 1% 46 il } )
Diseave Comtrol L} S8 | (ES LI [ 4l )| 1ME, Pl | M HE | AR, 4R =7 2.0 | 8.5,67.00 [ 181 458 | (109, 5L

[CR+FR+5D=30)

Paogressive Deveave (FI) H 00 | QLB FPA) | &2 | 430 |(HENE | 41 | 407 |6 IETY| 1 | 4 | (RS 405 | 1R | 3RG | (AT.434)
Nen-svahable (NE) 3 21 0.8, 7.6 i e | (0l 6.0) 1 12 (00, 6.3) 1 20 | @0, 104 S 10 08, 40
Mo Assessmenn 14 | 124 | (45,198 17 | 18 | 00,120 | 14 | 163 | (03255 i 137 | 0.8 | B 115 | 02175
Craly condied respumes e iscluded w tus table
"Based on binomniad exact confidence interval method
Dratabage Cutoff Date: 23JTANIOLS

The best overall response according to treatment dose and degree of PD-L1 expression in the
previously treated population is shown in Table 18.

Table 18: Summary of best overall response based on IRC assessment per RECIST 1.1 by
PD-L1 and dose. Total previously treated population

Fesponse Evalustion Poo=iifs | Phm-45%5 Po=1%%
MEK-34T3 1 | ME-34TF | ME-347F Toml | ME-3475 2| ME-3473 | ME-3475 Total ME-3473 2| ME-34% | ME-3473 Tatal
mpkg Q3W | 10mpke 0 mgke |mp'kg Q3W, 10 mpkeg 10 mpkg mpke QAW 1hmpks 1 mgfs
QW QW QW QW W QW
=250 r?\i—'n'ﬁ':l AM=3Th AM=13E} (=24} =527 =31} (=155} =4y (=15 ﬁ\.'—ii] (=50
g hw R LR e ] w % loa W] W Nla Nls o Wla flow o Mla %
C'u:‘h]"lﬂrﬁnpﬁu\: a a4 1 12 a aa 1 at =] I oo e} oo a oo o o o i [H] i 1] i ] ik
(CEY) |
Bartial Besponee (PR To|xeo| 2 (355 a3 (350 47 (340 0 Joo | o Ji2xa] £ S| s 3| v (250 3 Te [ a4 | 43| 4 |99
| |
Best Overall Rezpomse| 7 | I80| I8 | 165 | 11 | 351 48 | HE oR| 11| 124 5 19 | 103 1 | 280 3 [ TR 4 | B3| & | 49
(CR=FR)
Stable Diseass (300 G (MO 10 (32| 8 [Z06] 4 | IT4) D0 [4RE] X J236) KR (273 47 (280 0 | Q0| 8 | 2LL( 1L 228 12 | 2L1
Divease Contral (CH 12 (520 28 (S0 20 [ ses| Tr | szl omn [4s8| 21 30| 23| 45| 66 | 383| § | 250| W1 | 289| 15| 3L3| 27 | an0
“PR 45D |
Frogresave Thutase £ (32of 23 (03| 00 |27 42 (06| 7 |292) 39 |438) 23 |4b8| & [dl1| 2 [S00| 15 |395] 26 |542) 43 | 478
(PLN
Mm-evalnabie (NE) L} aa & i9 Lt} ao £ P2 o oo z Pl ] L8 i L o oo L 26 1] (E1H) l Ll
Mo Assessment 3 (120 9 |mg| 5 JuaS) a7 Jix3) 5 (of) 10 Jeed) 7 OfRRT) X Je3b] B |50 % 237 5 [tD4] 15 | 167
Chly comfinued responses are maclndad in thas fakle.
Dauabies Cmatf Dase: 2ITANIGLS

Comment: Consistent with previously shown data above for the recipients of pembrolizumab
2 mg/kg, there is a clearly demonstrated stratum effect on ORR based upon the
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degree of PD-L1 expression among all previously treated patients receiving the
proposed, and two rejected, dose regimens of pembrolizumab. The overall response
rate for patients receiving 2 mg/kg was lower than for those receiving either
regimen of 10 mg/kg in the two PD-L1 positive strata dichotomised at 50%.

7.2. Analyses performed across trials (pooled analyses and
meta-analyses)

A population pharmacokinetic analysis was performed for this submission, based upon a model
compiled for the dossier for initial registration.

The Population PK analysis described in the CSR for Keynote-001 describes the inclusion 1,077
patients with melanoma, (94.6% total), 16 patients with NSCLC (4.0% total) and 16 patients
with other cancer types (1.4% total).

The previously described 2 compartment model with linear clearance was used for the analysis
of patients with NSCLC. The continuous covariates evaluated for the model were: age, weight,
eGFR, ALP, ALT, AST, serum albumin, serum bilirubin, baseline tumour burden and IgG
concentration.

The categorical covariates evaluated for the model were: gender, race, co-administered
glucocorticoid, baseline ECOG status (0 or 1), geographic location, PD-L1 status (positive or
negative), EGFR receptor mutation, ALK receptor mutation and smoking status.

A comparison of the estimates of Ciax, Ctrough and AUCss in patients with melanoma and NSCLC
are shown in Table 19, which are reflected in amendments to the pharmacology section of the
PL.

Table 19: The comparison of median (90% prediction interval) exposure parameters of
pembrolizumab at steady state regimens of 2 mg/kg Q3W, 10 mg/kg Q3W and 10 mg/kg
Q2W between melanoma and NSCLC patients

Exposure Pembrolizuimaly dose and dose regimen
parameter
2 mg'kg Q3W | L0 mgke Q3W 10 mgkg QZW
MEL NSCLC MEL NSCLC MEL NSCLC
. 64.4 GO ERE] 201 L 36l
Cuay (ML) s ; ; :
(430 95.5) 46,6 7570 (215 488) [232: 350 (261 691} (276 488)
223 18,7 114 427 185 I56
Cirgugh (/) . i :
R (A4 500 {5.11:35.2) (40.8: 257) (4310 179 (521 395) (8190 282y |
AlUCse, G- 10353 5954
1398 1202 GESD 5920
penels (713 2730) 47 1924) (34032 13712) | (3613 9675) A G37L;
; VT 47 192 3403: 13712 3613 9675
(pg-day/mL} PR | : : b 20137) 14297

T MAKIIMGN concentration at end of infusion; C,x concentration at the end of the dosing interval. AUCss Gaweek: area
uniler the concenration tine cive over 6 weeks (e, 2 dose miervals for Q3% regimens and 3 dose intervals for O2W
TE L),

The dataser for melanoans contained 94 6% (N=107 71 melanmna patients. 4.0% (N=43 NSCLC, 1 4% {N=1&) athier cancer
types. Cancer type was not statistically signiticant on any of PK parameters [Ref. £.5.5.5: 043LGE]. The lung dataset
contamed 100% g patients (N=344).

The model, including patients from Keynote-001, included the term for PD-L1
positivity/negativity. It is not described if the model was tested using PD-L1 positivity
dichotomised at 50%.

Data were available from 544 patients with NSCLC as broken down in Table 20, below.
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Table 20: Number of subjects and observations, by dose and dosing regimen, in the
analysis set

Doses N of Subjects N of PK observations
2mg'ke QIW 56 183
10mgkg Q2W 201 1221
10mg/kg Q3W 287 1456

The majority of patients included in the population PK model had normal renal and hepatic
function; see Table 21, below.

Table 21: Description of number of patients with degrees of renal or hepatic impairment
contributing to the population PK model data

Impairment Normal  Mild Moderate  Severe Missing
Renal

[N] 248 238 56 1 l

[*a] 45.6 43.8 10.3 0.184 0.184
Hepatic

[N] 462 66 3 0 13

[“a] 84.9 12.1 0.55 0.0 2.39

Comment: Appropriate advice is included in the PI regarding dosing in patients with varying
degrees of renal or hepatic impairment based upon the available patient population
described above.

The sponsor states as a conclusion:

‘No clinically relevant effect on exposure was found for either patient age or geographical
location.

Statistically significant effects of gender were found on clearance, and central and peripheral
volume, but overall these effects were not sufficient to warrant amendments to dosing.

Mild or moderate renal impairment determined by estimated glomerular filtration rate
(eGFR) did not have an impact on pembrolizumab exposure

Mild or moderate hepatic impairment did not have not have a clinically relevant impact on
exposure, although small, but statistically significant effects of albumin and bilirubin, but not
AST, on clearance were identified

Overall, no clinically important effects of disease characteristics were identified in the
model. Statistically significant effects were identified for baseline tumour burden and ECOG,
but not tumour type, but these effects were small and lacked clinical relevance

No relationship was observed between prolonged use of systemic corticosteroids and
pembrolizumab exposure.

Consistent with the previously developed original Pop PK Analysis, body weight-based
dosing was found to provide adequate control over exposure variation.’

Comment: The evaluator concurs with the opinion of the sponsor in regard to the conclusions
from the population PK modelling.
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7.3. Evaluator’s conclusions on clinical efficacy of pembrolizumab for
the treatment of non-small cell lung cancer

The efficacy outcomes for patients with a TPS = 1% presented in Keynote-010 do not
satisfactorily represent the observed differences in efficacy for patients dichotomised above,
and below, a TPS score of 50%. For an individual patient, it has to be considered whether their
potential outcome would be best represented by the population stratified at a TPS above and
below 50%, or by the amalgamated population with a TPS = 1%. Owing to the substantial
differences between them, and in order for clinicians to satisfactorily obtain informed consent
form individual patients, the evaluator considers the outcomes to be best represented by the
populations dichotomised at a TPS of 50%.

The conclusions on clinical efficacy of pembrolizumab from Keynote-010 (supported by a
similar approach to Keynote-001) are thus described according to the 2 strata of TPS = 50% and
TPS 21 to < 50%.

7.3.1. Has evidence of efficacy benefit in patients with a TPS = 50% treated with
pembrolizumab at the proposed dose of 2 mg/kg Q3W been satisfactorily
demonstrated?

From the pivotal study, Keynote-010, the sponsor has satisfactorily demonstrated superior
efficacy of pembrolizumab 2 mg/kg Q3W over docetaxel 75 mg/m2 Q3W in patients with a
TPS = 50%. Evidence of benefit has been observed across multiple efficacy measures:

1. The difference in duration of median overall survival was 6.7 months, which is clinically
significant. The OS hazard ratio was statistically significant 0.54 (95% CI: 0.38, 0.77) with a
one-sided p value of 0.00024.

An exploratory analysis of overall survival according to patient characteristics did not
demonstrate any sub-groups that might not be expected to obtain an efficacy benefit. In
particular, there was not a substantial difference between tumour histologies.

2. The difference in duration of median progression free survival was 1.1 months, with an
estimate of HR for PFS of 0.58 (95% CI: 0.43, 0.77) with a one-sided p value of 0.00009.

3. The overall response rate was higher for patients treated with pembrolizumab 2mg/kg as
compared to docetaxel. However it is noted that no patients in any treatment group
achieved a best overall response of complete response.

4. For this patient population, the number needed to treat in order to achieve one additional
event of partial response is 5.

5. The risk of disease progression was lower for patients who received pembrolizumab.
6. The median duration of response was not reached in the pembrolizumab arm.

7.3.2. Has evidence of efficacy benefit in patients with a TPS = 1 to < 50% treated
with pembrolizumab at the proposed dose of 2 mg/kg Q3W been satisfactorily
demonstrated?

From the pivotal study, Keynote-010, the sponsor has not satisfactorily demonstrated superior
efficacy of pembrolizumab 2 mg/kg Q3W over docetaxel 75 mg/m2 Q3W in patients with a
TPS =1 to < 50%.

Evidence of a lack of superiority over docetaxel has been observed across multiple efficacy
measures, which is preclusive to registering pembrolizumab for the proposed use:

1. The difference in median duration of overall survival was 0.8 months favouring
pembrolizumab. The hazard ratio for overall survival was 0.79 (95% CI: 0.61, 1.04),
p =0.04.
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2. The difference in duration of median progression free survival was 1.3 months favouring
docetaxel, with a hazard ratio of 1.07 (95% CI 0.85, 1.34), p = 0.718.

3. The difference in overall response rate was not statistically significantly different between
the pembrolizumab and docetaxel arms = 0.6 (95% CI -5.4, 6.8), p = 0.84 within this
stratum. The ORR for patients in this stratum was substantially lower (9.8 (95% CI 6.1,
14.7)) as compared to the TPS = 50% stratum = 30.2% (95% CI22.7, 38.6)).

4. For this patient population, the number needed to treat to achieve one additional event of
partial response is 140.

5. The reported risk of disease progression was higher for pembrolizumab-exposed patients
(79/205 (38.5%)) compared to those that received docetaxel (53/191 (27.7%)).

6. Results of patient reported outcomes for this stratum have not been presented in the
dossier for evaluation.

The effect-size of pembrolizumab is dependent upon the reported TPS cut-off percentage. In
presenting the data according to a TPS = 1%, the large effect size of pembrolizumab efficacy in
those with a TPS = 50% masks the effect size for those with a TPS = 1% to < 50%, yielding an
apparent benefit for the latter group. There is evidence of inferiority of pembrolizumab
compared to docetaxel for patients with a TPS 2 1% to < 50%, with insubstantial difference in
median duration of overall survival, worse median duration of PFS, substantially lower ORR and
a higher number needed to treat as compared to the stratum of TPS = 50%.

No patients, receiving either dose of pembrolizumab, obtained a complete response in either
Keynote-010 or Keynote-001.

There is clearly demonstrated effect modification between the strata of patients dichotomised
at a TPS value of 50% among patients receiving pembrolizumab 2 mg/kg Q3W. The magnitude
of the difference in effect size, as seen across numerous efficacy endpoints, necessitates that the
strata are reported separately to satisfactorily enable clinicians to gain informed consent for
treatment from their patients.

In Keynote-001, there is a clear effect on overall response rate of degree of PD-L1 expression,
based upon overall response rate, when degree of PD-L1 expression was expressed as quartiles.

8. Clinical safety

8.1. Studies providing evaluable safety data
The following studies provided evaluable safety data:
8.1.1. Pivotal efficacy Study P010v1 (Keynote-010)

The safety population for this study was the ‘All Patients as Treated’ (APaT); all randomised
subjects who received at least one dose of treatment

Safety data from this study was presented for the two groups of patients with PD-L1
dichotomised at the 50% level and for all patients combined. Furthermore, safety data for
patients receiving pembrolizumab was presented as a single pool of those having received
pembrolizumab and also per dose regimen (2 mg/kg Q3W and 10 mg/kg Q3W).

Given that the sponsor is proposing to register the regimen of 2 mg/kg Q3W, the safety
evaluation will predominately focus on this dose of pembrolizumab in patients with NSCLC, as
compared to the docetaxel arm.

The first patient was enrolled on 28 August 2013 and last subject on 27 February 2015. The
safety analysis data cut off was 30 September 2015.
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Patients were assessed throughout the study period and up to 30 days following last dose of
study treatment or before initiation of a new antineoplastic therapy.

The analysis strategy for reporting specific adverse events in this study is shown below in
Table 22. The tier 1 end-points were those pre-specified by the sponsor as being of most clinical
interest.

Table 22: Analysis strategy for safety parameters

95% C1 for
Safery Treanment | Descriptive
Tier Safery Endpoint p-value | Comparison | Statistics
Grade = 3 Diarrhea with a potential nnmnnelogic X X LY
Tier 1 etiology
Grade = 2 Colitis with a potential immmmologic X X X
etiology
Grade = 2 Pnenmaonitis with a potential X X X
wmnminelogie etiology
Grade = 3 Hypo- or hyperthyroadism with a X x bt
potential mmmunologic ehology
Any AF X X
Tier 2 Any Grade 3-5 AE X X
Aary Serions AF X X
Cmset and Duration of First Grade 3-5 AE X X
Any Diug-Related AE X e
Any Serions and Dmg-Belated AE X X
Any Grade3-5 and Dmg-Related AE 3 X
Dose Modification due to AE X b 4
Dizcontinuation dus to AE X boe
Death X X
Specific AEs, S0Cs (including =4 of sulyects in one of X X
the teatment gronps)
Tier 3 Specific AEs. SOCs (incidence <=4 of subjects in all X
of the treatment groups)
Change from Baseline Besults (Labs, ECGs, Vital x
Signs)

AF = adverse event: CI = confidence mnterval: ECG = electrocardiogram: SOC = system organ <lass
In the pivotal efficacy studies, the following safety data were collected:

General adverse events (AEs) were assessed using CTCAE Version 4.0. The sponsor states
‘Characterisation of toxicities included seriousness, causality, toxicity grading, and action
taken with regard to trial treatment. Safety endpoints included all types of AEs, in addition
to laboratory safety assessments, ECOG performance scale status, and vital signs.’

An updated list of AEs of special interest, initially compiled for the registration dossier in
patients with melanoma, was used in this study; see Table 23, below.
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Table 23: Adverse events of special interest preferred terms (version 9)

Limpartant idenrified risks

Preumenits
Acute interstitial pocumondtis, méerstitial long disease. pocumomitis, and  idiopathic
pneumoaia symdrome

Calalis
Coletes, colitis eacroseopes, eaterocolins, enterocoling Laemormbagc, aecrofsmg colis,
colitis erosive

Hepatic
Hepatitis, Autoupmune epatine, hepatns acute, hepatns folmimont, dog-mduced bver
Hyury

EBeoal

WNephritis, pephritis  autoimmuone, chronic antoimmune  glomembonephritis, fibntlany
glemendonephrifes, focal  segmental glamenalosclerosis, glomerzlcnephmnbis,
glemserulonephrris scute, plomemiloneplnns  membranoproliferative, plomesulonephritis
membranous,  glomenalomeploitis  mimsmal  lesion,  glomerolonephois  proliferative,
glomrerslonephriis mapidly progressive, mesanguoprodiferative glomenmlopephniis, meplrins
haemorrhagic, fetalointerstitial nephritis, pephretic syndrome

Endocrine disorders

Adrenal insufficiency: Adrenal insufficiency, adrenocortical insufficiency acute, secondary
adrenocortical innufficiency

Hypophvsits: Hypophysitis, hypepintitarisn, Irmphocytic bypophysifis

Hvperthvroidisim: Hyperthyroidism, Basedow's disease, thyrotaxic orisis

Hvpothvroddiem: Hepothyroddism, hypetbyroidic goitre, myxgoedema, myxoedea coma,
primary brypothyroidism

Thvroedatss: Thyroad disorder, thyroudstis, awodmeane theeroiding, thyroiditi acwhe

Type 1 Diaberes Meltime: Disbetic ketoacidosss, dasbene ketoacidotic hyperglycaeme coma,

flminant type 1 diabebes mellitus, labeat anteimnmme diabetes in adults, type 1 disbetes
mellihas

Orther immune-mediated events

Ueeitis
Inns, uvedns, cyelins, mierntedzane uiets, wedoeyelits

Pafcreatitis
Pancreatitis, Auvtoimmmune pancreatitis, Pancreatitis  acmbe, Pancreatitis  hasmorrhagic,
Pamcreatitis pecrofizing

Myositis, Mecrotising myositis, Polymyositis, Immune-mediated necrotizing myoepathy,
Rhabdomyalysis, Myepathy

GuillzinBas i3
Demwelinating polynewropathy, Gudllain-Barre syndrome, Axenal aewropathy, Mulifocal
mator newropathy, Polynenrcpathy idiopathic progressive, Miller Fisher syndrome

Sk

Any grade fram Fevers cutameons reactions SMQ marrow: Acute geperalised exanthematous
pustulesis, Cotameous vasculitis, Dermatitis tallens, Dermaritis exfoliative, Demnaritis
exfoliative peperalized, Dimg reaction with ecsinophilia and systemic symptems, Epidermal
necresis. Erythema maktiforme, Exfoliative rash, Oculonmeocstaneous syndrome, Skin
necresis, Slevers- Fobmsen syndrome, Tokie epidennal necralysis asd Tewse skm emuphon

If = Grade 3. Aoy ever from the Epidennal and dermal cenditions HLGT af the Skan and
subcutinecas tesue disorders SOC

Infisseon reactions
Hypersensitivity, drg hypersensitivity, anaphrdactic reaction, cytokine release syndrone,

serumd sackness, serum sickoess-like reachion, mbision related reachon

Important potential risks

Masibene smdome
Myasibene syndrome. Myasthena gravis, Myastens graves efisis, Ocular myasilsems

Orthrer AECQSL

Hematologic: Avtedmmune hasmolytic anaemia, oold type hacmolstic anaemia, wanm type
haemolytic apaemia, autoimmmnpes pancyiopenia

Neuropathy: Auteimomme nearopathy, small fibee neuropathy
Mrvocarditis: Myocarditis. Antoimmmne myocasditis
Pericarditis: Pericardites, Plenropencarditis

Vasculing: Vasculins, Vascolitls aecrodismg, Anti-newirophl cytoplasnse antbody posative
vasculitis, Granwdomatosts with polyangiitis, Diffose vasculitis, Pulmonary vasoalitis

Abbreviations: HLGT = high level gronp serms: SMO = standardized MedDRA qoery;
20C = system organ class
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Laboratory tests, including Vital signs, weight, physical examinations, ECOG performance
status, pulmonary function tests, electrocardiogram (ECG), and laboratory safety tests (for
example, urinalysis, complete blood count [CBC], prothrombin time/aPTT, serum
chemistries, auto-antibodies, thyroid function) were obtained.

8.2.

No pivotal studies assessed safety as a primary outcome.

8.3.

Patient exposure

Pivotal studies that assessed safety as a primary outcome

Among patients in Keynote-010, the exposure, according to study treatment and degree of
PD-L1 expression is shown in Tables 24 to 26, below.

Table 24: Keynote-010 patients with PD-L1 = 50%

Docetaxel 75 mg/m?® Q3W Pembrolizumab 2 mg/kg Q3W
(n=133) (n=137)
Duration on therapy, Mean (50) 84 (72) 181 {151)
days Median (range) 64 (1,372) 146 (1, 614)
Mumber of study Mean (S0) 48(3.3) Q0(68)
treatment Median (range) 40(1,18) 7.0(1, 28)
administrations

Table 25: Keynote-010 patients with PD-L1 > 1% to < 50%

Docetaxel 75 mg/m? Q3W Pembrolizumab 2 mg/kg Q3W
(n=178) (n=202)
Duration on therapy, Mean (50) B0 (73) 131 (136)
days Median (range) 5011, 416) 8511, 681)
Mumber of study Mean (50) 46(3.19) 6.9 (6.0)
treatment Median (range) 3101,17) 511, 26)
administrations

Table 26: Supportive study Keynote-001 summary of drug exposure all subjects with

NSCLC by dose (All Subjects as Treated)

Pembrolizumab 2 mg/kg Pembrolizumab 10 Pembrolizumab 10
Q3W (n=61) mg/fkg Q3W (n=287) mg kg Q2W (n=202)
Duration an Mean (S0 111 {90) 176 (183) 176 (166)
therapy, days Median 86 (1, 400) a1 (1,925) 1131, 601)
(range)
Mumber of Mean (S0 6i4) o (8] 13 (11)
study Median 511, 18) 511, 45) ai1,42)
treatment {range)
administrations

8.4.
8.4.1.
84.1.1.

Pivotal study

Adverse events

All adverse events (irrespective of relationship to study treatment)

The proportion of patients with one or more adverse events, according to study treatment and
degree of PD-L1 expression is shown below in Tables 27 and 28 for Keynote-010 and -001

respectively.
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Table 27: Proportion of patients with adverse events; Keynote-010

Docetaxel 75 mg/m? Q3W

Pembrolizumab Zmg/kg Q3W

PD-L1 £250%

126/133 (94.7%)

133137 (97.1%)

PD-L1 >1% to <50%

171/176 (97.2%)

198202 (98 0%)

Table 28: Proportion of patients who experienced one or more adverse events;

Keynote-001

Pembrolizumab 2 mg/kg
Q3w (n=61)

Pembrolizumab 10

mg/kg Q3W (n=287)

Pembrolizumab 10

mg/kg QW (n=202)

Patients with one or more
adverse events

58 (95%)

276287 (96%)

531550 (97%)

Comment: The proportion of patients with adverse events was similar between patient groups
in Keynote-010 and between participants in Keynote-001 and Keynote-010.

8.4.2.
84.2.1.

Pivotal study

Treatment related adverse events (adverse drug reactions)

Investigator assessed treatment related adverse events are shown below in Table 29.

Table 29: Number of patients with an investigator assigned drug related adverse event

Docetaxel 75 mgf/m? Q3W

Pembrolizumab 2mg/kg Q3W

PD-L1 250%

105133 (78.9%)

109,137 (72.2%)

PD-L1 »1% to <50%

146176 (83.0%)

122,202 (60.4%)

Comment: The incidence of investigator assigned treatment related adverse events was lowest

among patients with TPS > 1% to < 50% receiving pembrolizumab. There was no
independent assessment of these events.

8.4.3.
8.4.3.1.

Events of death in Keynote-010 were reported as patients ‘who died’ and patients ‘who died due

Pivotal study

to a drug related adverse event’; Table 30.

Deaths and other serious adverse events

Table 30: Number of patients who died, and died due to study drug related events

Docetaxel 75 meg/m? Q3W | Pembrolizumab 2Zme/ke Q3W
PO-L1 »50% Died §133 (4.5%) 5137 (3.6%)
Died —study drug related 2133 0(1.5%) 1137 (0.7%)
PD-L1 »1%t0 <50% | Died 9/176 [5.1%) 12202 (5.9%)
Died — study-drug related 3176 (1.7%) 2212 (1.0%)

There were 3 deaths in each pembrolizumab arm reported by the investigator as possibly
related to pembrolizumab:

[Information redacted] (pneumonia), [Information redacted] (pneumonitis), and
Information redacted] (pneumonitis) in the 2 mg/kg Q3W arm; and
]

[
[[nformation redacted] (myocardial infarction), [[nformation redacted] (pneumonia), and
[[Information redacted] (pneumonitis) in the 10 mg/kg Q3W arm.

Five deaths, reported as possibly drug related, occurred in the docetaxel arm.

The pattern of serious adverse events (Grades 3 to 5) was dissimilar between pembrolizumab
and docetaxel exposed patients. There was no substantial difference in the proportion of events
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reported for patients receiving 2mg/kg or 10mg/kg pembrolizumab, however, the rate was
lower for those with PD-L1 > 1% to < 50% expression; see Table 31, below.

Table 31: Number of patients with serious (Grades 3 to 5) adverse events, Keynote-010

Docetaxel 75 mg/m? Q3W Pembrolizumab 2mg/ke Q3W
PD-L1 250% 75/133 [56%) 50/137 (50%)
PD-L1 >1% to <50% OB/176 [56%) 89/202 (44%)

The most frequent SAEs for the patients receiving docetaxel were neutropenia (13.6%),
neutrophil count decreased (6.5%), fatigue (5.5%), febrile neutropenia (5.5%), and pneumonia
(5.5%).

The most commonly occurring SAEs for patients receiving pembrolizumab 2 mg/kg Q3W were
pneumonia (4.1%), dyspnoea (3.8%), and fatigue (3.5%).

8.4.3.2. Supportive study

Among the patients with NSCLC in Keynote-001, there was a similar incidence of grade 3-5
adverse events for the three treatment regimens, which were consistent with the incidence in
Keynote-010.

The incidence of one or more adverse event was 43%, 45% and 46% for the 2mg/kg Q3W,
10 mg/kg Q3W and 10 mg/kg Q2W arms respectively.

8.4.4. Discontinuation due to adverse events
84.4.1. Pivotal study

For the patients in Keynote-010, there were generally fewer patients who discontinued among
those receiving pembrolizumab as compared to docetaxel. Discontinuations were generally
lower among the patients receiving pembrolizumab with a TPS > 1% to < 50%; see Table 32,
below.

Table 32: Proportion of discontinuations in Keynote-010 by study treatment and PD-L1
status

Docetaxel 75 mg/m? Q3W Pembrolizumab Zmg/kg Q3W
PD-L1 »50% | Discontinued due to AE 14/133 (10.5%) 13/137 (9.5%)
Discontinued due to drug- 12133 (9.0%) 0/137 (6.6%)
related AE
Discontinued due to SAE 9,133 (6.8%) 9/137 (6.6%)
Discontinued due to serious 7133 (5.3%) 5137 (3.6%)
drug-related AE
PO-L1 =1% to Discantinued due to AE 28176 (15.9%) 15212 (7.4%)
<50% Discontinued due to drug- 19176 (10.8%) 6212 (3.0%)
related AE
Discontinued due to SAE 10/176 (5.7%) 15212 (7.4%)
Discantinued due to serious 4176 (2.3%) 6212 (3.0%)
drug-related AE

8.4.5. Blood and lymphatic disorders
8.4.5.1. Pivotal studies
Keynote-010 patients with PD-L1 > 50%

The incidence of haematology adverse events was lower among patients exposed to
pembrolizumab 2mg/kg; 26/137 (26%) as compared to 47/133 (35%) in those receiving
docetaxel, notably due to differences in events of anaemia, neutropaenia, leucopoenia and
thrombocytopaenia.
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Keynote-010 patients with PD-L1 > 1% to < 50%

The incidence of events under this AE category were less common among those receiving
pembrolizumab 2 mg/kg Q3W than among those with a TPS > 50%. In total 27/202 (13.4%) of
patients experienced one or more AE; for patients receiving docetaxel, 67/176 (38.1%)
experienced at least one AE.

8.4.6. Electrocardiograph

A formal QTc study was not performed. The sponsor reports that prolongations of QTcF have
not been reported from any of the clinical studies to date.

The absence of reported QT effects is in contrast with the observed effects on cardiac rhythm
and rate, and events of myocarditis as reported in Section 8.6.

8.4.7. Hypophysitis
84.7.1. Pivotal studies

Among all patients treated in Keynote-010, 2 events of hypophysitis were reported; one
occurring in each of the two pembrolizumab arms.

8.4.7.2. Other studies

In total, 17 events of hypophysitis have been reported among the 2,799 patients (0.6%)
included in the integrated safety summary.

8.5. Post-marketing experience

The following descriptions of adverse events arise from post-marketing case reports presented
in the dossier and from the Integrated Analysis of safety, which amalgamates all patients from
the melanoma and NSCLC Studies PN001, PN002, PN0O06 and PN010, and Periodic Safety Update
Report covering the period 4 September 2014 to 3 September 2015 was presented.

8.5.1. Peripheral neuropathy

Events of peripheral neuropathy are described using the multiple terms: axonal neuropathy,
neuropathy peripheral, peripheral motor neuropathy, peripheral sensory neuropathy, radial
nerve palsy and sensory loss. In total 115 events were reported among 2,799 patients (4.1%).

8.5.2. Myasthenic syndrome/myasthenia gravis

The sponsor provided CIOMS reports for 8 patients receiving pembrolizumab who developed
myasthenic syndrome/myasthenia gravis symptoms. Of the 8 reports, one was assigned
‘related’, 2 were ‘possibly related’ and 4 did not attribute causality. Of the 4 reports without
attribution, one patient’s symptoms occurred following the first pembrolizumab dose and one
patient’s symptoms occurred after the second dose.

One of the reports attributed the events to concomitant use with ipilimumab.

Comment: In the absence of any evidence to the contrary, the evaluator considers those four
patients without causation assignment to be related to pembrolizumab. The
sponsor has stated in the Integrated Analysis of safety, that ‘Due to the analysis of
AEOSI, myasthenic syndrome was re-categorised as a potential risk’. This statement
now appears inaccurate, as there are confirmed cases of myasthenic
syndrome/myasthenia gravis that have been observed and reported.

The evaluator notes the FDA approved label for the PD-L1 inhibitor atezolizumab
contains a specific warning and dose modification instructions to permanently
cease this drug in the event of symptoms of myasthenia.
(http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/761034s0001bl.pdf
accessed August 2016)
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Myasthenic symptoms were reported in a patient receiving the combination of
ipilimumab and nivolumab (Muscle and Nerve, volume 52 issue 2 page; 307-308).

Given the potential for a PD-L1 class effect in the development of myasthenic
syndrome/myasthenia gravis, the PI for pembrolizumab should be amended to
include a warning and instructions to permanently discontinue pembrolizumab
treatment in such patients.

8.5.3. Myocarditis/pericarditis/pericardial effusion/pericardial tamponade

The sponsor presented line listing reports for 9 events, including fatal events, within these AE
categories, 7 of which were assigned ‘related’ to pembrolizumab. Two patients were reported to
have events of myocarditis, one of which was categorised as ‘related’ to pembrolizumab.

In the Integrated Analysis of Safety, there are listed events of: ‘pericardial effusion’ 27/2799
(1.0%), ‘Cardiac tamponade’ 6/2799 (0.2%), ‘Pericarditis’ 2/2799 (0.1%)

Comment: This information regarding these reported AEs is contrary to the statement in the
integrated summary of safety, page 781, ‘No cases of myocarditis or neuropathy,
outside of Guillian-Barré syndrome, have been observed.’

It is plausible that the events of myocarditis/pericarditis/pericardial
effusion/pericardial tamponade share a common aetiology and clinical presentation
and the therefore the risk should be adequately reported in the PI.

8.5.4. Cardiac rhythm abnormalities

From the Integrated Analysis of Safety, events of cardiac rhythm disturbance are summarised
below in Table 33.

Table 33: Subjects with cardiac rhythm or conduction adverse events from
Studies PN0O1, PN002, PN006 and PN010; subjects treated with MK-3475
(APaT population)

Adverse eventterm Number of patients [n=2799]
Arrythimia 3
arrhythmia supraventricular 1
atrial fibrillation 35
atrial flutter 12
Atrioventricular block complete 1
Atrioventricular block first degree 1
bradycardia 13
Bundle branch block left 1
Bundle branch block right 3
Sinus bradycardia 11
Sinus tachycardia 22
Supraventricular tachycardia 13
ventricular extrasystoles 3

Comment: It is unclear from the reporting method whether these events occurred only in one
patient each (that is the combined incidence was 119/2799 (4.3%), or whether one
patient may have experienced more than one adverse event, yielding a lower
combined incidence.

The sponsor is requested to confirm the reporting method, and present the risk of
cardiac rhythm/conduction disturbance, based on the denominator of patients in
the Integrated Analysis of Safety.
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8.5.5. Gastrointestinal adverse events

Among this class of AEs, constipation affected 17.8%, diarrhoea 22.3% and nausea 24.5% of all
patients.

Comment: These risks of the events of constipation are not currently reported in the PI, but
should be. In the PI, the incidence of diarrhoea (12%) and nausea (11%) are much
lower than that reported in the post-marketing report. This discrepancy should be
explained by the sponsor.

8.5.6. Perforation of hollow viscus

In total, 17 events of perforation of a hollow viscus were reported in the PSUR. At least one was
identified by the evaluator as having a fatal outcome. The events were reported for: oesophageal
perforation, duodenal perforation, gastric perforation, gastrointestinal perforation, intestinal
perforation, small intestinal perforation, large intestinal perforation and vaginal perforation.

In addition one event of large bowel perforation in association with diverticular disease was
reported.

Comment: Given the diverse nature of the sites of these events, but cumulative incidence, the
risks of visceral perforation should be reported in the PI.

8.5.7. General conditions
Among the 2799 amalgamated subjects, fatigue was reported in 37.3% and asthenia in 12.9%.

Comment: As for other adverse events, the incidence of fatigue is higher than presented in the
Product Information. Asthenia is not reported in the PI.

8.6. Safety issues with the potential for major regulatory impact
8.6.1. Pre-specified adverse events

The sponsor pre-specified events of diarrhoea, colitis, pneumonitis and thyroid dysfunction as
being of most clinical interest.

8.6.1.1. Diarrhoea

Overall, for diarrhoea, the incidence among the docetaxel arm was 80/309 (25.9%) as
compared to 53/339 (15.6%) for the pembrolizumab 2 mg/kg arm.

8.6.1.2. Colitis/ischaemic colitis

This was reported in one patient in each of the docetaxel and pembrolizumab 2 mg/kg arms in
those with TPS > 50%.

For those patients with TPS > 1 to < 50%, there were three events in the pembrolizumab
2 mg/kg arm as compared none in the docetaxel arm.

Of note, for patients with a TPS > 50%, there was a higher incidence of constipation among
patients receiving pembrolizumab 2 mg/kg 24 /137 (17.5%) as compared to docetaxel 16/133
(12.0%).

Events of pneumonitis in the TPS > 1 to < 50% population occurred in 8 patients (4.0%)
exposed to pembrolizumab 2mg/kg and 3 patients (1.7%) exposed to docetaxel. Of the 8
pembrolizumab-associated episodes, 4 were Grade 3 to 5.

8.6.1.3. Thyroid disorders

For patients with TPS > 50%, there was a higher incidence of thyroid disorders among the
pembrolizumab 2mg/kg arm (19/137 (13.9%), predominately events of hypothyroidism
(14 patients) and thyroiditis (2 patients), as compared to the docetaxel arm (5/133 (3.8%).
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Among patients with TPS > 1% to < 50%, there were 6/202 (3.0%) patients who experienced
hyperthyroidism in association with pembrolizumab 2 mg/kg, whereas none occurred in those
receiving docetaxel. There were 14 /202 patients (6.9%) in the pembrolizumab 2mg/kg arm
who experienced hypothyroidism as compared to none in the docetaxel arm.

8.6.1.4. Pneumonitis

For patients with TPS > 50%, there was an increased incidence of respiratory, thoracic and
mediastinal disorders in the pembrolizumab 2 mg/kg arm (75/137 (54.7%) as compared to
docetaxel (64/133 (48.1%), with 8 patients (5.8%) experiencing pneumonitis in association
with pembrolizumab and 2 patients (1.5%) with docetaxel.

8.6.2. Liver toxicity

In Keynote-010 patients with TPS > 50%, 4 events of hepatotoxicity were reported in each of
the 2 pembrolizumab arms; 2.9% and 2.6% of the 2Zmg/kg Q3W and 10mg/kg Q3W arms
respectively. No events were reported for patients receiving docetaxel.

8.6.3. Serious skin reactions

No events of toxic epidermal necrolysis or Stevens Johnson syndrome were reported in
Keynote-010, or in the summary of safety.

8.6.4. Cardiovascular safety
Keynote-010 patients with PD-L1 > 50%:

There was a similar incidence of cardiac disorders in the docetaxel arm (8/133 (6.0%)
versus 9/137 (6.6%) for the pembrolizumab 2 mg/kg arm.

Keynote-010 patients with PD-L1 > 1% to < 50%:

Eighteen events of cardiac disorder (8.9%) occurred in the pembrolizumab 2 mg/kg arm as
compared to 10 in the docetaxel arm (5.7%).

The reported risk of cardiac rhythm or conduction disturbance has been discussed above.
8.6.5. Unwanted immunological events

The development of anti-drug antibodies (ADAs) was assessed in patients participating in
Keynote-001 parts C and F. Anti-drug antibody samples were collected from 420 patients, of
which, 290 were included in the analysis. The majority of assessed patients were not evaluable
owing to the concentration of pembrolizumab being above that tolerated for the ADA test.
Overall 16 patients were evaluable; 5 having received pembrolizumab 2 mg/kg and 11 having
received 10 mg/kg; none of these 16 patients were reported to have developed anti-
pembrolizumab antibodies.

An additional pooled analysis of 11,886 samples among 2,910 patients from Protocols 001, 02,
006 and 010 was presented for evaluation. Of these patients, 559 subjects from Study P0O01 and
704 subjects from Study P010 were evaluable.

Detection of anti-pembrolizumab antibodies was impaired in patients with pre-dose
pembrolizumab concentration above a defined tolerance level for the assay. Accordingly,
patients could be categorised into 3 groups:

Negative: all pre-treatment and post-dose samples negative in the confirmatory assay for
antibodies against pembrolizumab and the concentration of pembrolizumab in the last post-
dose sample below the drug tolerance level.

Inconclusive: all pre-treatment and post-dose samples negative in the confirmatory assay
for antibodies against pembrolizumab and the concentration of pembrolizumab in the last
post-dose sample above the drug tolerance level.
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Positive: at least one pre-treatment or post-dose sample positive in the confirmatory assay
for antibodies against pembrolizumab.

A further categorisation was made for patients identified as positive for anti-pembrolizumab
antibodies:

Treatment emergent positive:

— Pre-treatment sample negative and at least one post-dose sample positive in the
confirmatory assay for antibodies against pembrolizumab (treatment induced positive).

— Pre-treatment and post-dose sample positive in the confirmatory assay for antibodies
against pembrolizumab with an increase in titre (> 2 fold of baseline) (treatment-
boosted positive).

Non-treatment emergent positive:

— Pre-treatment sample positive and post-dose sample negative in the confirmatory assay
for antibodies against pembrolizumab.

— Pre-treatment and post-dose sample positive in the confirmatory assay for antibodies
against pembrolizumab with a post-dose titre < 2 fold of baseline.

For anti-pembrolizumab antibody positive subjects (based on the confirmatory assay), the
immunogenicity response was further characterised for antibody titre and neutralising capacity.
In addition, for treatment emergent positive subjects, the impact of antibodies against
pembrolizumab on drug exposure was assessed.

Of the 2910 patients, 2632 had paired pre- and post-treatment samples for analysis. The
observed incidence of treatment emergent ADA in evaluable subjects based on the pooled
analysis of melanoma and NSCLC subjects was 1.7% (19 out of 1087), based on 19 subjects

(3 melanoma and 16 NSCLC) with confirmed treatment emergent positive status, relative to all
evaluable subjects including 19 with treatment emergent positive, 10 with non-treatment
emergent positive and 1058 with negative immunogenicity status.

As shown in Table 34 (below), the incidence of ADA was higher for patients with NSCLC than in
melanoma. The incidence of ADA was higher for patients receiving 2 mg/kg as compared to
10 mg/kg in Keynote-010.
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Table 34: Summary of immunogenicity results (pooled analysis of Studies P001, P002,

P006 and P010)
Pooled analysis (P001, PO02, PO0G, PO10) Stratified by treatment
s i All Treatment
Imam Ty statas
e treatments 2 mg'ke 10 mg'ke
Assessable subjects” 2632 706 19246
Inconclusive subjects” 1545 136 1409
Ewvaluable subjects® 1087 570 517
Negative" 1058 (97.3%) 555 (97.4%) 503 (97.3%)
TeoaRmant 10 (0.9%) 7(1.2%) 3 (0.6%)
emergent positrve
Treatment emergent =7 o i
ST 19 (1.7%) 8 (1.4%) 11 (2.1%)
Pooled analysis (PO01, POO2, PO0G, POL0) Stratified by Treaiment and Indication
— , 2 mg'ke 10 mg'kg
HrapEG R STUE Allsubjects | anoma | NSCLC | Melanoma NSCLC
Asszessable subjects” 2632 345 36l 1190 736
Inconclusive subjects’ 1545 124 12 977 432
Evaluable subjects® 1087 pad 349 213 304
Megative” 1058 (97.3%) [ 219(99.1%:) | 336 (96.3%) | 208 (97.7%) | 295 (57.0%)
Non-Treatment ; ' ¢ "
R pnsim.'e‘ 10 {0.9%) 2 (0.9%) 5(1.4%:) 2{0.923) 1(0.3%)
Treatment emergent o S i A
Pl 19 (1.7%:) 0 3 (2.3%) 3(1.4%:) 8(2.6%)
Individual analvsis (F010) Stratified by Treatment
Fi-id All 5 i T
Immmunegemcity status i it 2 mg'kg 10 mg'kg
Assessable subjects” 615 309 306
Inconclusive subjects” 98 10 88
Evaluable subjects® 517 209 218
Negative® 507 (98.1%) 290 (57.0%) 217 (99.5%)
Non-Treatment T " i
emergent pnsiti'ue" 3 (1.0%%) 4(1.3%) 1 {0.5%)
Treatment emergent
; 5(1.0% T%
Positivel (1.0%3) 5(1.7%) 0
a: Included are subjects with at least one ADA sample available after treatment with pembrolizumab
b: Inconclusive suljects are the number of subjects with no positive ADA samples present and the drug
concentration in the last sample above the DTL
¢ Evaluable subyects are the total number of negative and positive subjects (non-treatment emergent and
treatment L‘I.'I]Cl'gl.'!lt.
d: Denomunator was total momber of evaluable subjects.

There was no adverse effect of the presence of treatment emergent neutralising antibodies on
exposure for the 19 patients identified, nor was an effect observed for the 10 patients identified
with non-treatment emergent antibody formation. Figures 10 and 11 (see below) show the
patients with NSCLC treated with pembrolizumab 2 mg/kg Q3W and 10 mg/kg Q3W

respectively.
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Figure 10: Pembrolizumab exposure for NSCLC subjects treated with 2 mg/kg Q3W
(P010)
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Figure 11: Pembrolizumab exposure for NSCLC subjects treated with 10 mg/kg Q3W
(P010)
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The sponsor stated that none of the 19 subjects with treatment emergent ADA formation ‘has
any adverse events associated with neutralising antibodies, such as hypersensitivity events (for
example anaphylaxis, urticaria, and angioedema) or injection site reactions. No clinical impact of
efficacy could be assessed’.

8.7. Other safety issues

8.7.1. Safety related to drug-drug interactions and other interactions
No drug-drug interactions have been formally assessed.

8.7.2. Infusion reactions

Among patients in Keynote-010, the incidence of infusion reactions was commoner in docetaxel
exposed patients than the pooled populations of those receiving pembrolizumab; (see Tables 35
and 36, below).
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Table 35: Subjects with AEs by maximum toxicity grade (incidence > 0% in one or more
treatment groups) AEOSI; infusion reactions MK-3475 treatment groups pooled subjects

with TPS = 50%, APaT population

Docetaxel 75 mg/m2 Q3W MEK-3475 Pooled
n (%) n (%a)
Subjects 1n population 133 2358

with one or more adverse evenis 8 (6.0} F (24
with no adverse events 125 (94.0) 281 (97.8)
Immune system disorders 4 (3.0 4 (1.4)
Anaphyvlactic reaction ] (0.0} 1 (0.3)
Grade 3 0 (0.0} L (0.3]
Diug hypersenssovity 1 (0.8) 2 (0.7
Grade 1 ] (0.0} 1 (0.3}
Grade 2 1 (0.3} 1 (0.3)
Hypersensivity 3 [2.3) 1 (0.3}
Grade 1 | (0.8) L (0.3)
Grade 2 . (1.5) i (0,07
Injury, polsoning and procedural complications & (3.0 3 (1.0
Infusion related reaction + (3.0 3 (1.00
Grade 1 i (10.8) i (0,07
Grade 2 3 [2.3) 3 {1.00

Table 36: Subjects with AEs by maximum toxicity grade (Incidence > 0% in one or more
treatment groups) AEOSI; infusion reactions MK-3475 treatment groups pooled subjects

with 1% < TPS < 50%, APaT population

Docetaxel 75 mg'm2 Q3W

MEK-3475 Pooled

il [%a) Y (%)

Subjects in populition 1746 394
with one of more wdverse svents B {4.5) 5 {1.3)
with no adverse events 168 (95.5) 380 (987
Immune system disorders 4 (2.3} 3 {0.8)
Anaphylache reaction 0 (0.0} 1 {0.3)
Grade 2 0 (0.9) 1 {0.3)
Dug hypersensitiviny 3 (1.7} 2 (0.5}
Grade 1 1 (0.8} [ {0.07)
Grade 2 (1.1} 1 {0.3)
Grade 3 Q (0.00 1 {0.3)
Hypersensitivity 1 (0.6) 0 {0.07)
Grade 1 1 (0.6} Li] {0.0)
Injury, polsoning and procedural complications 4 (2.3) 1 {0.5)
Infusion related reaction 4 (2.3} 2 {0.5)
Grade 1 1 (0.4} 2 {0.5)
Grade 2 3 .7 0 (0.0)

8.8. Evaluator’s overall conclusions on clinical safety

Fewer patients discontinued study drug therapy among those receiving pembrolizumab,

irrespective of TPS status.

The crude incidence of adverse events was similar between patients receiving docetaxel and
pembrolizumab 2 mg/kg. Investigator assessed treatment emergent adverse events showed the
incidence to be lower for patients receiving pembrolizumab, and among these, was lower in

those with TPS > 1 to < 50%.
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The proportion of patients who died related, and not related to study drug, were comparable
between patients receiving docetaxel and pembrolizumab.

The incidence of Grades 3 to 5 adverse events was lower among patients receiving
pembrolizumab; the lowest proportion occurring in the patients with TPS > 1 to < 50%.

The overall incidence of adverse effects, and events leading to study treatment discontinuation
were generally lower in those patients receiving pembrolizumab as compared to docetaxel.

The reporting method of many adverse events does not lend itself to the satisfactory assessment
of risk of some adverse events that may have multiple associated terms used to describe the
same event. Such events include: alteration of cardiac rhythm, myocarditis/pericarditis,
perforation of hollow viscera and peripheral neuropathies. The pattern of immune mediated
adverse reactions as described in the product information is not comprehensive and requires
expansion to comprehensively report the risks.

Identification of anti-pembrolizumab antibodies is complicated by the presence of free drug,
and may be under reported as a consequence. However, among those patients who could be
satisfactorily assessed, the incidence of anti-pembrolizumab antibodies was low.

In contrast to the efficacy analysis, overall the pattern of adverse effect so pembrolizumab was
not substantially different between patients with a tumour proportion score dichotomised at
50%.

9. First round benefit-risk assessment

9.1. First round assessment of benefits
The benefits of pembrolizumab in the proposed usage are:

There is clear evidence of a stratum effect for efficacy among patients with NSCLC exposed
to pembrolizumab whose TPS was dichotomised at 50%. For patients with TPS > 50%, there
is an efficacy benefit from pembrolizumab, as second line therapy, when expressed as
hazard ratio of overall survival, duration of progression free survival.

Although no patients with TPS = 50% were reported to have achieved a complete response
to pembrolizumab therapy, the number needed to treat in order to obtain one additional
event of partial response is 5 among this group.

The incidence of Grades 3 or 5 adverse events and Investigator assessed treatment related
adverse events is lower for patients with TPS = 50% receiving pembrolizumab.

9.2. First round assessment of risks
The risks of pembrolizumab in the proposed usage are:

The PD-L1 test characteristics have not been satisfactorily demonstrated for PD-L1
expression at a cut-off of 1%, the cut off mandated by proxy, in the sponsors proposed
indication.

The duration between the time of histology sample acquisition and ability of the PD-L1
assay to accurately determine PD-L1 status has not been described. This lack of information
is particularly pertinent for patients who have an EGFR or ALK mutation who will receive at
least one line of therapy appropriate therapy prior to being considered for treatment with
pembrolizumab. Such patients may require a second tissue sample to determine their PD-L1
status at the time of initiation of pembrolizumab.
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Patients with TPS > 1 to < 50% do not have comparable efficacy as compared to those with a
TPS = 50%. There is evidence that the efficacy of pembrolizumab is not consistently
superior, indeed potentially inferior, to docetaxel for patients with this degree of PD-L1
expression, as second-line therapy. The median duration of overall survival was 0.8 months
longer in patients receiving pembrolizumab, which is an inadequate duration for
registration purposes. The median duration of progression free survival was 1.3 months
longer for patients receiving docetaxel among patients with TPS > 1 to < 50%. In the event
that the Delegate agrees to register pembrolizumab for patients with this degree of PD-L1
expression, the provision of this information in the product information would be critical for
clinicians to satisfactorily formulate a decision to initiate pembrolizumab therapy and
obtain informed consent.

No patients with NSCLC were reported to have achieved a complete response from
treatment with pembrolizumab.

From the evidence presented in the dossier, for patients with TPS > 1 to < 50%, the number
needed to treat with pembrolizumab, as compared to docetaxel, in order to obtain one
additional event of partial response is 140.

The use of pembrolizumab in patients whose PD-L1 status cannot be determined cannot be
recommended on the current evidence

The risks and benefits of use of pembrolizumab as first line therapy cannot be established
from the inclusion of 6treatment naive patients studied in Keynote-001

Additional immune related risks, above those already described in the PI, occurring from
pembrolizumab exposure include events of myocarditis, pericarditis, pericardial effusion,
myasthenic syndrome/myasthenia gravis, cardiac rate and rhythm disturbance and
perforation of hollow viscera.

9.3. First round assessment of benefit-risk balance

The benefit-risk balance of pembrolizumab 2 mg/kg Q3W for second line treatment of patients
with NSCLC with tumour expression of PD-L1 = 50% is favourable.

The benefit-risk balance of pembrolizumab 2 mg/kg Q3W for second-line treatment of patients
with NSCLC, with tumour expression of PD-L1 2 1% is unfavourable owing to the failure to
satisfactorily demonstrate an efficacy benefit, over docetaxel, among these patients.

The benefit-risk balance of pembrolizumab 2 mg/kg Q3W as second line therapy in patients
with NSCLC without EGFR or ALK mutation, whose PD-L1 status cannot be determined, is
negative.

10. First round recommendation regarding authorisation

The evaluator recommends to the Delegate that pembrolizumab 2 mg/kg Q3W in patients with
NSCLC without ERGF or ALK positive mutation, in patients with tumour expression of PD-L1
= 50% is authorised for registration.
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11. Clinical questions

11.1. General questions

1. The sponsor is kindly requested to provide the wording of the proposed indication sought
in the EU, Canada, Singapore and Switzerland, and the registration status in each
jurisdiction.

2. The sponsor is kindly requested to provide details of the wording for the mandated
companion diagnostic test to accompany pembrolizumab use in the product information
provided to the EU, Canada, Singapore and Switzerland.

3. The sponsor is requested to provide the test characteristics (sensitivity, specificity, positive
predictive value and negative predictive value) when assessed in patients with NSCLC at:

a. acut-off of TPS 50%; and
b. TPS 1%.

11.2. Pharmacokinetics

1. The CSR for Keynote-001, states ‘Pembrolizumab has low to moderate PK variability (inter-
subject coefficient of variation (CV) of 25 to 63%)’. The sponsor is kindly requested to state
which PK measurement(s) this statement refers to.

11.3. Efficacy

1. Inorder to inform clinicians to determine if repeated tumour histology acquisition is
required, the sponsor is kindly requested to present data regarding the duration of time
between tissue sample collection and ability to accurately determine PD-L1 status in
patients with NSCLC.

2. The sponsor is kindly requested to present the proportion of each treatment arm in
Keynote-010 that achieved confirmed stable disease, based on the IRC assessment RECIST
1.1 criteria.

3. Inorder to assess the effect of pembrolizumab regimen proposed for registration, the
sponsor is kindly requested to present the Forest plot analyses of (i) OS and (ii) PFS by
subgroup factors, using the IRC assessment of only the pembrolizumab 2 mg/kg arm in
comparison with the docetaxel arm, for each of the TPS = 50% and TPS 2 1 to < 50% ITT
populations.

4. The sponsor is kindly requested to present the sensitivity, specificity, positive predictive
value, negative predictive value and receiver operator characteristic curve and associated
Youden index for the PD-L1 test using a cut-off of 1% in the population of patients who
received docetaxel and pembrolizumab 2 mg/kg Q3W in Keynote-010.

11.4. Safety

1. The sponsor is kindly requested to explain the discrepancy between the reported
incidences of (i) fatigue, (ii) nausea) and (iii) diarrhoea between the integrated summary of
safety and the product information, as the latter documents a lower incidence for each
category of adverse event.
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12. Second round evaluation of clinical data submitted in
response to questions

12.1. General questions
12.1.1. Question 1

‘The sponsor is kindly requested to provide the wording of the proposed indication sought
in the EU, Canada, Singapore and Switzerland, and the registration status in each
jurisdiction’.

12.1.1.1. Sponsor’s response

The requested information is summarised in Table 37, below. Corresponding information for

New Zealand and USA is also included.

Table 37: Wording of the proposed indications sought in EU, Canada, Singapore and

Switzerland
Country KXN001 KXNo10
Canada Status Approved (15 Apnl 2016) Pending
TPS =50%% =1%
Indication KEYTRUDA" 15 indicated for the at of p KEYTRUDA® 1 indicated for the treatment of patients
with metastatie non-small cell lung carcinoma (NSCLC) | wath metastatic nos-smuall cell hng carcinoma (NSCLC)
whose nunours express PD-L1 (as determmed by a | whose numouss express PD-L1 (as detenuzned by a
validated test, see Dosage and Adnumstration) and who | vabdated test, see Dosage and Adpmnistrancan) and who
have disease progression on of afier plannum-contmming | have  recaved  platinum-contmng  chemocherapy:
chemotherapy. Patents with EGFR o ALK genomuc | Patients wath EGFR or ALK genomuc tamour abesrations
tusnour aberrations should have disease progression on | should have recerved an authonzed therapy for these
authonized  therapy fnl these aberrations prior to | abemations prior to receiving KEYTRUDA®. An
recenving KEYTRUDA®. An unprovereent n survival or | improvement m survival or disease-related synptoms
dusease-related o Las not vet been established has not yet been established.
EU Status N/A A]J’JL’O\'M (29 Jul 2016)

TPS N/A =1%

Indication N/A KEYTRUDA s indicated for the treatment of locally
advanced or metastabc non-small cell hng carcmoens
(NSCLC) i adults whose tumonrs express PD.L1 and
who have recerved at beast one prior chemotberapy
regimen. Patients wath EGFR. or ALK posstive numour
mutanons thould alvo have received approved therapy
fiox these prvor to recenving KEYTRUDA

New Zealand | Status N/A Approved (25 Aug 2016)

TPS N/A =1%

Indication NIA KEYTRUDA is indicated for the treatment of paticats
with advanced non-small cell lung carcmona (NSCLC)
whose tumours express PD-L1 and who have recenved
planoum-contmnng chemotherapy. Patsets with EGFR
or ALK genomc ramour abemanons should have
recerved approved therapy for these aberrations pnor to
recerving KEYTRUDA [fzee CLINICAL TRIALS].

Singapore Status N/A Pending (notified of approvable stams 01 Sept
2016)

TPsS N/A =1%

Indication N/A KEYTRUDA s indicated for the treatment of patients
wath locally advanced or metastane noa-small cell hang
carcmoma (NSCLC) whote numors express PD-L] as
d.elmmd by a validated test and who have recerved

2 ch berapy. Patsenis with EGFR
0( ALK genonuc mameor abemrations should have recemved
red therapy for these aberrations pmor to recening
KEYTRUDA [s0e Clinical Snedies (94]
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Table 37 (continued): Wording of the proposed indications sought in EU, Canada,
Singapore and Switzerland

Couniry K™o001 Kx010
Switzerland | Status Wi Approved (14 Sep 2016)
TPS NiA =19
Indication WA KEVTRUDA 15 indicated for the treatment of advanced,

metastanic aoi-small cell lung corcaroma (NSCLC) afier
priar chematherapy e adults whose fumours express PD-
L1, Pawems with EGFR or ALK pen.umi.c LiE sty
abemrations showld alse have received therapy for these
abermations prior to recenang KEYTRUDA.

USA Sratis Approved (02 Oct 2015) Pending: notz that the proposed indication
applies o both previeusly meated (based on
K010} and previously untreated (based on
KN0O24) patients, Both smdies are currently
— — being reviewed by FDA —
TPS =50% =19 (fior previously treated patients) or =50%
(far previously untreated patients)

Indication KEYTRLUDA s ndicated for the trextment of patients KEYTRUDA 1 indicated for the trextment of poisents
watls metastane noe-somll cell lmg caneer (WSCLC) with advanced non-anall cell ling caneer (NSCLC)
whoss tumors express PDAL] as detsmained by an FDA- | whoss numars express PD-L] as detsrmined by an FDA-
approved test with disease progresswon on or after approved test. Pateents with EGER or ALE genomc

platinm-coaaming chemotheragy. Patients with EGFR. | uanor aberratiens should e disease progession on or
or ALK genomuc mumior abermations should have dissass afier platenun-containing chemwothesapy and FDA-
progresson on FDA-approved teerapy for these approved therapy for these aberrations prios 1o receiving
abermtions prior 1o receving KEYTRUDA fsee Clinical | KEYTRUDA [see Clinical Sradies (14,25

Srurdies (1420

Tlus nchcation s approved inder accelerated approval
bz on momwor response rone and dorpbiliy of responmse.
A insgrrovenset mosurvival or disease-related syaprons
ks not vet been established. Contimaed approval for this
mdication may be conhngent upon venfzcation amd

12.1.1.2. Evaluator’s comment
The wording of the indication in each jurisdiction is noted.
12.1.2. Question 2

The sponsor is kindly requested to provide details of the wording for the mandated
companion diagnostic test to accompany pembrolizumab use in the product information
provided to the EU, Canada, Singapore and Switzerland.

12.1.2.1. Sponsor’s response

The requested information is summarised in Table 38 below. Corresponding information for
New Zealand and USA is also included.
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Table 38: The wording for the mandated companion test in EU, Canada, Singapore and

Switzerland
Conniry KNG EXNOL0
Canada Stafus Approved (15 Apil 2016} Pending
TPS =508 =1%

Text veferring to
companion
dingnostic test

DOSAGE AND ADMINISTRATION

Patient Selection

Mom-Srpall Cell Lumg Carcinama

Patients should be s=lected for treatment of metastatic
WSCLC with KEYTRUDA® based on the presence of

| positive PD-LI expression defined as o Tiemour
Proportion Score {TPS) 2 504, PORLL expression wath
TES = 50% should be detemmmed by an expenenced
laberarory vsing & validaeed tese. It ds preferred that, o fest
austhenzed by Health Canada, or one that s equialent 1o
that uved in chnscal tmals (e.g. PD-L1THC 2203
phareeD™ kit fromn Dako: see CLINICAL TRIALS) be
comsidered,

CLINICAL TRIALS
Maon-Small Cell Lung Carcinona
The prevalesce of pabents wath a PD-L1 expression

DOSAGE AND ADDMINISTRATION

Fatient Selection

Nowi-Sepall Call Lz Careinoma

Panents should be selected for treatment of metnstatic
WSCLC with KEYTRUDA® based on the presence of
positive PD-L1 expression defined as a Tumour
Proportion Score (TPS) 2= 1%, PDRL] expression with
TRS = 1% should be deternmmed by an expenenced
laborarory vsng o validated test. It s preferoed that. o
test aumthonzed by Health Canada, or one that 15
esquvalent to that used m cluneal trals (e.g. PD-LITHC
2203 plagmDs™ kir frow Dako; ses CLINICAT
TRIALS) b comsidered,

CLINICAL TRIALS
Man-Fnall Cell Lung Carcinona

Key ehigibiliny critenin were advaneed NSCLC thar had
progressed following platmum-contaming chematherapy,
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Table 38 (continued): The wording for the mandated companion test in EU, Canada,
Singapore and Switzerland

Country

KNO01L

| KNo10
|

mumour propartion scoere (TPS) greater than or equal to | |

0% smong patieqes  with N3CLC  as
ascertained regrospectively by the compansen d.umnwc
PD-L1 THC 2303 pharmD=T™ kg was 26%. Ameong the
tandomzed patients wath momowr samples evaluable for
P-L] expression, 61 had TP greater chan of equal io

| and of approprate, targeted therapy for ALK o EGFR
minsarions, avd PD-L1 expression nomor propemion scode
(TP%) of 1%a or greater by a chinical tal assay version of
| the PD-L1 THE 2203 phermDsxT™ k.

Status

WA

Approved (29 Jul 2015)

TPs

NiA

=1%

Text referring to
companion
diagnostic rest

NA

Fosalogy and method of administration
| po1 : Al NSCLE
| Patents with WSCLC should be selected for treatment

| based on the nunwr expression of PD-L1 confirmed by a
validased test (see sechon 513

Pharmacadynamic properties
NSCLC

ITE-0I: ,Cﬂﬂr’m':m il i Pfﬁ“ﬁﬂmm&

iy £ kL]

| g
g' Panzenis had positive FO-LI expression (ruzou

l proparbion ‘_}ETPB] = 1% based on the PD-L1 [HC
: 2203 pharmlre ™ K.

Mew Fealand

Status

i Approved (25 Aug 2016)

TPs

| =10

Text referring io
companion
diagnostic test

| CLINICAL TRIALS
Non=Sarall Cell Lrng Carcimom

EEYNOTE-Q18: Controlled pial iv NFICLC ponenc:
| prndonsiv fraatad with chemotherame

Kev elimbabioy cntena were advanced NSCLC that had

Counfry

K001

EXnn

progressed following platmun-contaming chemotheragy,
amd 1f appropuate, targeted therapy for ALK or EGFR
anations, and PD-L1 expression namous propodticn
scare (TPS) of 199 o7 greater by a clinacal enal amw
verssom of the PDLLL IHC 2203 pharma[x T8

DOSAGE AND ADMINISTRATION

Paiia Selecrimr

Nom-Swall Cell Ling Carefnema

Patients shoold be selected for treatment of advanced
MNECLE wath KEYTRUDMA based on the presence of
positve PINLE expresson froe CLINICAL TRIALS]
Dretermination of PD-L] expression for the treatment of
advanced MSCLE should be performed usmg a validated
test by labooatarses wath depoastrated proficiency m the
ir-vitro diagnostic techoolopy bems enployed.

Singapore

Status

Pending (notified of approvable status 01 Sept
2016)

TS

=1%

Text referving to
Companion
diagnostic test

DOSAGE AND ADMINISTRATION

Fatient Sclection

New-Small Call Limg Carefnona

Panents should be selected for meamnent of advameed
MACLC with KEYTEUDA based on the presence of
positive PDLLL expression ree Clindcal Sovdies (94
CLINICAL STUDIES

Mon-Small Cell Lung Carcinmina

AEYNOTEDIN: Cowrrollad pial e MSCLC parienis
prpioisly repted vith ¢ harmorferapy

HKevy elimibality crateria were acdvanced N5CLC that had
progressad following platan-camtaming chemetherapy.
amd af approprinte, targered therapy for ALK or EGFR
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Table 38 (continued): The wording for the mandated companion test in EU, Canada,
Singapore and Switzerland

Country EX001 ENOLD
mutatiens, and PD-L1 sxpression tunor proportion soore
(TE5) of 1% or greater by a clmacal tnal assay veraon of
the PD-L1 THC 2203 phagmDe™ ki
Switzerland | Status A Approved (14 Sep 2016)
TPS A =1%%
Text veferring to | w7 Pasology! Adminishration
companion PD-L1 testing £ jeats with NSCLC
diagnostic test
Panvenes wath NSCLC shonsdd b selected for weatment
with Keyinada based on the presence of posative PI-L1
expression confirmed by a test valudated for Keytruda
[see section Propermes Effecns),
Properties Effects
NSCLC
LEINGTE-01: Controlled rial in NSCLC patienes
Breviowsiy peated wirh chomotherapy
Panents  had  pombive PDRL]  expression  (nemsour
proporton soode [TPS] = 1% based o the PD-L1 THC
1303 phanmDx™ Kig)
US4 Srats Approved (02 Oct 2015) Pending: note that the proposed indication
applies to both previonsty freated (based on
K010y and previonsly ymireated {based on
EX024) patients. Both stodies are currently
being reviewed by FDA,
TPS 50104 =19 (For previously weated patents) ar 2=50%
(for previously untreated patients)
Connfry KM001 K010

Text veferving to
companion
diagnostic test

DOSAGE AND ADMINISTRATION
FPatient S¢lection

Select patienis for second line or greater treatmaent of
metastatie NSCLE with EEYTRUDA based on the
presence of pesitvve PD-LE expression foee Clindcal
Studios (14.2)]. Informnntion on FDA-approved tests for
the desection of FI-L1 expression in WSCLC is available
at: hitp:fweanw fda gov Coanpanoniagnostics.

CLINICAL STUDIES
MonEmall Cell Lung Cancor

The coben consasted of patvents with metastane WSCLC
than bad progressed following pladminr-contanming
chemotherapy, and of appropriate, targeted therapy for
ALK o EGFR. mustations and any evadence of PD-L1
expression by a clinseal toinl inmmnchistochemsstry
assay.

A prospectively defined sub-pronp was etrospectively
analyzed usimg an amalytically validated test for PDUL
ERprEasion Nane propemion soone [TPS). This
retrospectvely wdentified sub-groap of 6] panents
accounts for 2% of tse 280 patsents in the colwrt
Patients included in this sh-groap had a PRALE
expressaem TPS of preater than or equal 1o 5074 naor
cells as determined by the PD-L1 THC 2203 pharmi
18

DOSAGE AND ADMINISTRATION
Fatient Selection

Select patients for trentmient of advanced NSCLC with
EEYTRUDA based on the presence of positive FDFLL
expression [ree Clivical Smedies (74,20 Infermation on
FDA-appeoved tests for the detection of PDLL
expressaon i NSCLC is available at:
hetpsweew fida gow/ Companuonlhagnastics.

CLINICAL STUDIES
Mon-Small Cell Lung Cancer

Comdroilad frial i frsr-ling vraatwent of parienis willy
MNSCLC ¢Trial 5

Eey elipibality coiveria were metastane NSCLC, PD-L1
=xpression NEwos proportion score (TPS) of 507 o
reater by an nomnunchsstechenmstry assay usang the FD-
L1THC 2203 pharmDe Kit, and no pricr systenac
treatment for metastatse NSCLC,

Cenrollod nial in NSCLC paidrrs proviesly froaed
witlh chemotherap: (Trial 3

Eev eliptbality cratema were advanced NSCLC that had
progressed following platinum-containing chemotheragy,
and of apprapmate, targeted therapy for ALK or EGER
ananricds, and PO-L1 expression TPS of 1% or greater
by an mummohastochemustry assay nsing the BO-L1 THC
22073 pharmlh Ear,

12.1.2.2. Evaluator’s comment

The wording associated with the companion test in each jurisdiction is noted.
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12.1.3. Question 3

‘The sponsor is requested to provide the test characteristics (sensitivity, specificity, positive
predictive value and negative predictive value) when assessed in patients with NSCLC at (i)
a cut-off of TPS 50% and (ii) TPS 1%'".

12.1.3.1. Sponsor’s response

One of the eligibility criteria in KN010 was that subjects needed to have a PD-L1 positive

(TPS = 1%) specimen to be considered for randomisation. Subjects with PD-L1 negative

(TPS < 1%) specimens were not eligible to participate in the study. As a result, it is not possible
to determine the clinical sensitivity, clinical specificity and negative predictive value of the
PD-L1 IHC 22C3 pharmDx kit from data from Study KN010. For each of these measures, an
assessment of pembrolizumab outcomes in PD-L1 negative specimens is also needed which is
unavailable due to the eligibility criterion for the study as briefly described above. Positive
predictive value (PPV) of the test can be obtained from the study data and is in fact the objective
response rate (ORR). The following tables (Tables 39, 40, 41 and 42) include the PPV of the test
at the TPS 2 50% and TPS = 1% cut-offs for both the clinical trial assay (CTA) version of the PD-
L1 IHC 22C3 pharmDx kit used in the study to screen patients and the PD-L.1 IHC 22C3 pharmDx
kit market ready assay (MRA). Data with the MRA was obtained through a bridging study by
retesting KN010 CTA screened samples with the MRA.

Table 39: Analysis of overall response based on IRC Assessment RECIST 1.1 subjects with
CTA TPS 2 50% ITT population

Drfference in % vi Dostmal

Trestment N Wumber of Ovarall | Owerall .".:ﬁpﬂc;lr Pats Estmate(¥2% I pvalg

s el O

Doceeazel 75 me'm? QIW 152 12 79 (4.1134)
ME-3475 2 mpkp Q3W 139 41 302 Q73RS LI 000001
ME-3475 10 mg'hy O3W 151 = 3. @LeITD 12140307 000001
Paiwise Comparson Estmae (03% CT)' pValue®
NIE-3475 10 me ke QFW vi. ME-3475 1 me bz QAW 23 (-13743) 0 65608

[RL = Indspendsns Review Comminss

Raipemssi am based on [IRC sisesszsests par RECTET 1.1 with ceafirmusion

T Baed on Mismnes & Nusneen sethod stratified by ECOG (0 . 1), Geagraphes repios (Eat Asiis v non-Fadl Asian) and PD-L1 stafis (Strongly Peaitive , Weskly Peative sod Unkesam
Posirve) | if o panenrs are in ope of the rearmens Froupd frvolved in 2 companson for a pamicelar seranen then dear grapem s eociided from the meaement comparison.

77 Ome-sided p-value for esting. HY: diffsrende in % = 0 versas Hl: differsnce in % = 0

§ Two-tided pvalne for meting. HO: diference i % = Overs HI: difanenze @ e 20

Dazabate Camd Dane: I05EP2015

D2 Sowrce: [POLCVOL: 15.4]

Table 40: Analysis of overall response based on IRC Assessment RECIST 1.1 subjects with
CTA TPS = 1% ITT population

Dhifersnce i % v Docsmnsl

Treamment N Wamber of Overall | Owerall Response Ram Estimae(85% CT)' p-Vahua"
Baespocies (B O
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ME-3475 1 mpke Q3W 3a4 8 180 (141215 1706158 000045

ME-3475 10 mp kg QAW 34§ & 185 (145250 Pl (4.1.14.3) 0000
Parwise Campariion Esnmas (95% CT' p-Vaime!
ME-3475 10 mp'kg QIW v ME-3475 2 mpks 30 05 (53,60) 08T

[RC = Independent Review Cotarmines

Rawpozis ams baied oo LT asmsmans par RECTST 1 1wtk conSrmaics
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Table 41: Analysis of overall response based on IRC Assessment RECIST 1.1 subjects with
MRA TPS = 50%, WSW, ITT population

Diifference in %0 vs. Docetaxel
Treatment N Number of [ Overall Response | £ 95% CTT WakueTT
Orvesall Rate (36) (950 Ty | Emaet9% CD BYAAE
Responses
Docetaxel 75 mgim? Q3W 47 2 13(05.143)
ME-3475 2 mgks Q3W 56 21 375(249515) | 343(193.49.0) 0.00002
ME-3475 10 me'ke Q3W 60 17 283(175414) | 284(150423) 0.00014
Pairwise Companson E"-ﬁmate‘_{gj% p-Value®
(i)
ME-3475 10 me'ke Q3W vs. ME-3475 2 mg'kg Q3W B.5(-261.0.5) 0.33454

IRC = Independant Review Comunee

Responses are based on IRC assessments per RECIST 1.1 with confinnation

T Based on Miettinen & Nurnunen method stratified by ECOG (0 vs, 1), Geographic region (East Asian vs. non-East Asian) and PD-L1 status (Stronghy
Positive |, Weakly Positive and Unknown Positive) ; if no patients are in one of the treatment growps involved in a companison for a  particular stratm, then
that stratum is excluded from the treatment companson.

T1 Cne-sided p-value for testing. HO: difference in %6 = 0 versus HI: difference m %% = 0.

§ Two-sided p-value for testing. HO: difference mn %0 = 0 versus H: difference in % = 0.

Database Cutoff Date: 30SEP2015

Table 42: Analysis of overall response based on IRC Assessment RECIST 1.1 subjects with
MRA TPS = 1% ITT population

Diffarence in % vs. Docetaxel
Treatment N Numberof | Overall Response | g 59 CT)T Value! T
Orverall Rate (26) (950 CTy | o mme®3% 1) o
Responses
Docetaxel 75 mg/m?2 Q3W 131 T 5322107
ME-3475 2 mgleg Q3W 140 34 243174321 186 (103.27.0) 0.00001
MEK-3475 10 meke Q3W 142 iy 204 (14.128.0) 148(69.229) 0.00019
Parrwise Companson Estirmate (03% p-Value®
_ME-3475 10 madkeg Q3W vs. ME-3475 2 ma/kg Q3W 2.7 (-12.5.6.9) 0.57671

IRC = Independent Revnew Commuttes

Responses are based on [RC assessments per RECIST 1.1 with confirmation

t Basad on Mistinen & Nurmuinen method stratified by ECOG (0 vs. 1), Geographue region (East Aszan vs. non-East Asian) and PD-L1 stams  (Strongly
Posatrve | Weakly Positive and Unknown Positive) ; of no patizats are in one of the treatment groups involved in a companison for a  pamcular stranu, then
that stratm 15 excluded from the treatment companson,

T+ One-sided p-value for testing. HO: difference in %0 = 0 versus Hl: difference in % =0,

§ Two-sided p-vahue for tesing. HO: difference m %6 = 0 versus HL - difference m %6 2 0.

Database Cuteff Date: 305EP2015

In addition, analytical sensitivity and analytical specificity for the PD-L1 IHC 22C3 pharmDx
assay were assessed and are included below. This information was submitted to TGA by Dako
on 11 March 2016 as part of the PD-L1 IHC 22C3 pharmDx assay IVD submission.

Analytical sensitivity

The objective of this test was to demonstrate that the PD-L1 IHC 22C3 pharmDx assay detects
the target substance (PD-L1 protein) in a range of PD-L1-expressing FFPE human NSCLC tissue
specimens.

NSCLC specimens were selected according to the criteria below and were stained according to
the IHC staining procedure. One pair of sections from each specimen was tested with the
Primary Antibody to PD-L1 and Negative Control Reagent.

127 unique cases of NSCLC were selected; the specimens represented a full range of PD-L1
expression, all specimens were chosen at random and were not pre-selected based on
distribution. The 127 unique cases of NSCLC specimens included primary tumours and
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metastases, both Stage III and Stage IV disease specimens. All specimens were represented by
whole tissue sections.

Any non-specific staining noted was < 0.5. All NCR slides exhibited < 0.5 background staining
and therefore met acceptance criteria. Assessment of PD-L1 expression in the full specimen set
(127 cases of NSCLC) demonstrated staining across a range of 0 to 100% positive tumour cells,
and 0-3 staining intensity.

PD-L1 protein expression was detected across the range of 0 to 100% of tumour cells in NSCLC
specimens, with the positivity rates, according to selected cut-off, shown in Table 43.

Table 43: Summary of rate of PD-L1 positive expression

Distribution of PD-L1, 22C3 on NSCLC (n=127)
Cutoff Count (1) % Positive
| >1% 54 56%
-_':I'Du"o 33 13“ ]
Analytical specificity

Analytical specificity was evaluated through panels of normal and neoplastic tissues. This
testing is done independent of the cut off. Normal tissues: Table 44 summarises
immunoreactivity on the recommended panel of normal tissues. Plasma membrane staining was
observed on immune cells and cells of epithelial origin. Cytoplasmic staining was noted in some
cell types but was not recorded as positive staining. All tissues were formalin fixed and paraffin
embedded and stained with PD-L1 IHC 22C3 pharmDx according to the instructions in this
package insert. There were no unexpected results observed in cell types or tissue types tested.
The observed staining was consistent with the reported literature for PD-L1 IHC expression in
normal tissues.
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Table 44: Summary of PD-L1 IHC 22C3 pharmDx normal tissue reactivity

Tissue Tvpe Positive Plasma Membrane | Positive Cyvtoplasmic Stainine; Non-
(# tested) Staining: Tissue Elements Tissue Elements specific
Staining
Adrenal (3) 073 1/3 Medullary cells 03
Bone marmow (3) 373 Megakaryocytes 3/3 Megakarvocytes 0/3
Breast (3) 03 03 03
Cerebellum (3) 03 03 03
Cerebrum (3) 03 03 073
Cervix (3) 1/3 Epithelium 03 03
Colon (3) 273 Macrophages /'3 0/3
Esophagus (3) 073 03 03
Kidney (3) 1/3 Tubular epithelinm 03 03
Liver (3) 1/3 Mactophages 03 03
1/3 Heptatocytes
Lung (3) 3/3 Alveolar macrophages 0’3 03
Mesothelial cells (2) 02 072 /2
Muscle, cardiac (3) 073 [E 03
Muscle, skeletal (3) 02 02 V2
Nerve, penipheral (3) 073 1/3 Connective tissue/vessels 03
Owvary (3) 073 0/3 03
Pancreas (3) 073 03 073
Parathvroud (3) 173 Glandular epithelium 03 03
Pitutary (3) /3 Anterior hypophysis 13 Anterior hypophysis 03
173 Posterior hypophysis 1/3 Postenor hypophysis
Prostate (2) 212 Epithelinm 072 02
Sahvary gland (3) 073 03 03
Skin (3) 03 03 03
Small intestine (3} 073 073 0/3
Spleen (3) 273 Macrophages 03 013
Stomach (3) 273 Lymphocytes 1/3 Gastric glands 073
1/3 Gastric glands
Testis (3) 03 '3 03
Thymms (3) 3/3 Medullary epithelium 03 03
Thyroid (3} 073 03 03
Tonsil (3) 3/3 Crypt epithelium o3 03
/3 Germunal center
(macrophages)
Uterus (3) 073 073 03

Neoplastic tissues: Table 45 summarises immunoreactivity on a panel of neoplastic tissues.
Plasma membrane staining was observed on immune cells and cells of epithelial origin.
Cytoplasmic staining was noted in some cell types but was not recorded as positive staining.

All tissues were formalin fixed and paraffin embedded and stained with PD-L1 [HC 22C3
pharmDx according to the instructions in this package insert. There were no unexpected results
observed in the tumour specimens tested. The observed staining was consistent with the
reported literature for PD-L1 [HC expression in neoplastic tissues.
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Table 45: Summary of PD-L1 IHC 22C3 pharmDx neoplastic tissue reactivity

. PD-L1 positive'total
Tumor Type Location N=139
Appendix 0'1
Breast, DCIS 032
Breast, mvasive ductal 07
Breast, invasive ductal metastatic to ot
bmph node
Cervix, endocervacal type 01
Calon 05
Colon, metastatic to Liver 0’1
Colon. muesmous 01
Esophagus 01
(Gallbladder 1/5
GI, metastatic to hmg 01
Head & neck _hard palate 01
Lung 1/4
Ovary 01
Adenocarcinoma Ovary, endometrioid 01
Ovary, mucinous 0]
Ovary, serous 01
Pancreas 02
Pancreas, ductal 03
Prostate 05
Rectum 04
Salivary/parotid gland i1
Small mtestine 0/
Stomach 0’6
Stomach mmemous 01
Thyvroid, follicular 01
Thyroid, follicular-papllary 01
Thyroid, papullary 03
Uterns, clear cell 01
Uterus, endometrnmm 03
Adrenocortieal carcinoma Adrenal 01
Astrocytoma Cerebrum 03
Bazal cell carcinoma Skin 01
Carcinoma Nasophanmeeal NPC 01
Chondrosarcoma Bone 01
Chordoma Pelvic cavity 01
Embiryonal carcinoma Teshs 01
Ependvmoma Brain 01
Gliohlastoma Bramn 01
Hepatoblastoma Liver 01
Hepatocellular carcmoma Liver 03
Islet cell fumeor Pancreas 01
Calon 01
Interstitialoma Fechum 0]
Small mtestine 01
Soft tissue, chest wall 0]
Letomyosarcoma Bladder o1
Lyvmphoma
Anaplastic larpe cell L ymph node [ o1
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Table 45 (continued): Summary of PD-L1 IHC 22C3 pharmDx neoplastic tissue reactivity

Tumor Type Location f{ljilg; pasktive/iotal
Diffuse Bcell Lyvmph node 04
Hodzkin Lyvmph node 22
Non-Hodekin Lymph node 11

Medulloblastoma Brain 1

Medullary carcinoma Thyroad o1

Rectum ol

NA——— Nasal cavity 011

Meningioma Brain 02

Mesothelhioma Pentonsum o1

Newroblastoma Reopenitonesum w1

Neurofibroma Soft issue. lower back o1

Osteosarcoma Dons 02

Pheochromocytoma Adrenal o1

&hﬁ%c newreectodermal humor P ——. 041

Benal cell carcimoma
Papillary Kidney 1
Clear cell Kadnev 078

Soft tissue. embrvonal 01

Rhabdomyosarcoma Prostate 01

Eetropenitonsum o1
Senunoma Tests 02

Metastatic colon sigmet nng cell o
Signet nng cell carcinoma Carcinoma to ovary

Colon [1T§]
Small cell carcinoma Lung 01
Spermatocytoma Testis 02

Metastatic esophageal squamous cell 041

carcimoma to lvimph node

Cervix 5
Squamous cell carcinoma Eiiﬂh;;ﬁﬁd gé

Lung 112

Skin 02

Uterus 01

Synovial sarcoma Pelvic cavity 01

Thyvmoma Mediashnum 11

Transitional cell caremoma B]i‘d':lﬂ D'..ﬁ

Kadney 0r1

12.1.3.2. Evaluator’s comment

Owing to a lack of PD-L1 negative patients having been assessed, the diagnostic test
characteristics have not been satisfactorily demonstrated. This has potential implications for
patients who are falsely negative, who would be erroneously precluded from treatment with

pembrolizumab.
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12.2. Pharmacokinetics
12.2.1. Question 1

‘The CSR for Keynote-001 states: ‘Pembrolizumab has low to moderate PK variability
(inter-subject coefficient of variation (CV) of 25 to 63%)". The sponsor is kindly requested
to state which PK measurement(s) this statement refers to’.

12.2.1.1. Sponsor’s response

Mean pre-dose minimum serum concentration (Ceough) and post-dose maximum serum
concentration (Cmax) levels are summarised in a table Study KNOO1 CSR [not reproduced here],
illustrating a range in %CV between 25 and 63% across dose and collection time point. These
analyses, conducted and reported within the CSR, largely reflect descriptive summaries of
concentration data on an earlier protocol-specific dataset. Subsequently, an integrated
population PK analysis pooling data from KEYNOTE-001, -002, and -006 has been performed,
which provides a more robust estimate of inter-subject variability. Please consult the most
recent integrated population PK report titled ‘Update to Population Pharmacokinetic Analysis of
Exposure to Pembrolizumab (MK-3475) Using a Pooled Protocol 001, 002 and 006 Dataset’
(report footer: 04DDV3; dated May 2016) submitted to the TGA on 03 August 2016, as part of
the Keytruda PK model update in support of this extension of indication application for
previously treated NSCLC patients (Submission PM-2015-04712-1-4).

12.2.1.2. Evaluator’s comment

The source of the statement is noted. As described, there was no substantial change to the
established popPK model with the addition of the data from Protocol 010.

12.3. Efficacy
12.3.1. Question 1

‘In order to inform clinicians to determine if repeated tumour histology acquisition is
required, the sponsor is kindly requested to present data regarding the duration of time
between tissue sample collection and ability to accurately determine PD-L1 status in
patients with NSCLC".

12.3.1.1. Sponsor’s response

Study KN010 required all enrolled subjects to provide a tumour sample for evaluation of PD-L1
status. Initially investigators were allowed to submit either a new sample or an archival sample,
but either needed to have been formalin-fixed and paraffin embedded (FFPE). After
randomization of 441 subjects, with the implementation of the 50% cut point with Amendment
08, subjects were asked to provide a new tumour sample, unless medically inappropriate,
because most submitted tumour samples were archival. The definition of an archival tumour
sample was a tumour sample from a subject who had received therapy for his cancer in between
the tumour sample acquisition and testing for PD-L1. The median time between sample
collection and PD-L1 assessment for the entire trial was 250 days (range, 3 to 2510) for
archival samples and 11 days (range, 1 to 371) for new samples. With the implementation of
Amendment 08, an exploratory objective was added to compare the impact of age of the tumour
specimens (archival or new) on the primary efficacy outcomes of PFS and OS.

The OS and PFS hazard ratios relative to the age of the tumour samples are summarised in
Table 46. Data from the 2 mg/kg and 10 mg/kg pembrolizumab arms were pooled for subgroup
analyses to increase sample size and increase the interpretability of the results, because there
were no significant differences in the efficacy results between the two arms.

The OS HR and the corresponding 95% Cl in various subgroups by each of the pembrolizumab
treatment arms versus docetaxel were analysed using a stratified Cox proportional hazard
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model. The OS hazard ratios for archival and new tumour samples demonstrated superiority of
pembrolizumab versus docetaxel and were similar with overlapping confidence intervals for the
TPS = 50% stratum. Similarly, the OS hazard ratios for archival and new tumour samples
demonstrated superiority of pembrolizumab versus docetaxel and were similar with
overlapping confidence intervals for the overall study population (TPS = 1%). Likewise, the PFS
hazard ratios for archival and new tumour samples demonstrated superiority of
pembrolizumab versus docetaxel and were similar with overlapping confidence intervals for the
TPS = 50% stratum. The PFS hazard ratios for archival and new tumour samples were similar
with overlapping confidence intervals, but did not demonstrate the superiority of
pembrolizumab relative to docetaxel for the overall population (TPS = 1%). The results of these
analyses were shown in Figures 11-15, 11-16, 11-17, and 11-18 of the CSR for KN010. These
figures have been reproduced below as Figure 12, Figure 13, Figure 14, and Figure 15.
Nevertheless, subjects received an improvement in OS when treated with pembrolizumab
whether the PD-L1 testing was performed with a new tumour specimen or an archival one.

Table 46: Impact of age of tumour specimen on 0OS and PFS

Endpoint Age of tumor specimen Hazard ratio (95% CI)
0S TPS=50% Archival 0.60 (0.40, 0.90)
New 0.44 (0.29, 0.66)
0S TPSz1% Archival 0.70 (0.54, 0.89)
New 0.64 (0.50, 0.83)
PFS TP5=50% Archival 0.64 (0.45, 0.90)
New 0.54 (0.39. 0.75)
PFS TPS=1% Archival 0.81 (0.65.1.01)
New 0.86 (0.70. 1.07)

Regarding technical aspects of the PD-L1 assay, per the instructions of use provided by the
PD-L1 IHC 22C3 pharmDx manufacturer (Dako), FFPE tissue blocks which are 5 years or older
may result in a loss of PD-L1 immunoreactivity. Once cut from the FFPE tissue block, cut tissue
sections maintain PD-L1 antigen stability for up to 6 months. After that time period, PD-L1
staining may be affected due to epitope instability.
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Figure 12: Forest plot of OS hazard ratio by subgroup factors, pembrolizumab pooled
versus docetaxel TPS = 50%, ITT
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Figure 13: Forest plot of OS hazard ratio by subgroup factors, pembrolizumab pooled
versus docetaxel TPS =2 1%, ITT
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Figure 14: Forest plot of PFS hazard ratio by subgroup factors, IRC assessment
(RECIST 1.1) pembrolizumab pooled versus docetaxel TPS = 50%, ITT
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Figure 15: Forest plot of PFS hazard ratio by subgroup factors, IRC assessment
(RECIST 1.1) pembrolizumab pooled versus docetaxel TPS 2 1%, ITT
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12.3.1.2. Evaluator’s comment

Among the patients studied, there was no apparent reduction in the point estimate of hazard
ratio of OS, or PFS, according to the age of the tumour specimen, though this was not formally
tested for difference.

12.3.2. Question 2

‘The sponsor is kindly requested to present the proportion of each treatment arm in
Keynote-010 that achieved confirmed stable disease, based on the IRC assessment RECIST
1.1 criteria’.

12.3.2.1. Sponsor’s response

These data are not available as the best overall response tables in the clinical study report were
generated from assessments made by the independent imaging vendor accounting for
confirmed or unconfirmed responses. Assessments of confirmed response accompanied by
stable disease and progressive disease have not been tabulated by the vendor. The sponsor
reported in the best overall response table the data provided by the vendor.

12.3.2.2. Evaluator’s comment

Despite the overall survival estimates being in favour of pembrolizumab, it is still of relevance to
clinicians to be able to include an estimate of categorised response when obtaining informed
consent for treatment as not all patients achieved the same degree of benefit from
pembrolizumab therapy.
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12.3.3. Question 3

‘In order to assess the effect of pembrolizumab regimen proposed for registration, the
sponsor is kindly requested to present the Forest plot analyses of (i) OS and (ii) PFS by sub-
group factors, using the IRC assessment of only the pembrolizumab 2 mg/kg arm in
comparison with the docetaxel arm, for each of the TPS =2 50% and TPS 2 1 to < 50% ITT
populations’.

12.3.3.1. Sponsor’s response

The sponsor would like to direct the evaluator’s attention to CSR for Study P010V01, ‘Subgroup
Analyses of Overall Survival Figure for the Forest plot of OS Hazard Ratio by subgroup factors
for MK-3475 2 mg/kg Q3W versus Docetaxel for Subjects with TPS = 50%, ITT Population’ and
Figure for the Forest plot of OS Hazard Ratio by Subgroup Factors for MK3475 2 mg/kg Q3W
versus docetaxel for subjects with 1% < TPS< 50%, ITT Population’. These have been
reproduced below as Figure 16 and Figure 17, respectively.

The pembrolizumab Study PO010V01 CSR Strongly Positive (TPS = 50% Stratum) and Weakly
Positive (1% < TPS < 50% Stratum) contain the requested Forest plot analyses for PFS. These
have been reproduced below as Figure 18 and Figure 19, respectively. While these figures are
available, please keep in mind that Study KN010 was powered to demonstrate efficacy in the
TPS = 50% and the TPS = 1%. All primary endpoints are based on the stratum and the overall
population. Analysis of the TPS = 1 to 49% stratum is exploratory and post-hoc. Furthermore,
these subgroup analyses were performed on the pooled doses of pembrolizumab (2 mg/kg and
10 mg/kg) to increase sample size and the interpretability of the results, because there were no
significant differences in the efficacy results between the 2 arms.
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Figure 16: Forest plot of OS hazard ratio by subgroup factors, pembrolizumab 2 mg/kg
Q3W versus docetaxel TPS = 50%, ITT
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Figure 17: Forest plot of OS hazard ratio by subgroup factors, pembrolizumab 2 mg/kg
Q3W versus docetaxel TPS = 1 to 49%, ITT
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Figure 18: Forest plot of PFS hazard ratio by subgroup factors, IRC assessment (RECIST
1.1) pembrolizumab 2 mg/kg Q3W versus docetaxel TPS = 50%, ITT
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Figure 19: Forest plot of PFS hazard ratio by subgroup factors, IRC assessment (RECIST
1.1) pembrolizumab 2 mg/kg Q3W versus docetaxel TPS 1 to 49%, ITT
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12.3.3.2. Evaluator’s comment

The post-hoc, therefore exploratory, nature of the TPS 1 t049% assessments is noted. Further
data is needed to determine if the overall survival benefit is associated with a longer duration of
pre or post progression survival. While the estimate of hazard ratio of OS favours
pembrolizumab therapy, as noted previously, the currently available data estimates the
improvement in median duration of OS of 0.8 months for those with TPS 1 to 49%.

The outcomes for patients with a TPS 1 to 49% remains of clinical importance to the oncology
community as the composition of patient screened for enrolment in Keynote-001, -010 and -024
was presented at an ESMO poster presentation by Aggarwal et al?; for all patients, those
treatment naive and those previously treated. Overall, approximately one third of patients
appear to have been recruited into these studies having TPS 1 to 49%, as such they do not
represent a small patient sub-group and their outcomes remain highly relevant, and potentially
influential on the overall trial results.

12.3.4. Question 4

‘The sponsor is kindly requested to present the sensitivity, specificity, positive predictive
value, negative predictive value and receiver operator characteristic curve & associated
Youden index for the PD-L1 test using a cut-off of 1% in the population of patients who
received docetaxel and pembrolizumab 2 mg/kg Q3W in Keynote-010'.

1 Aggarwal C etal 2016 1060P - Prevalence of PD-L1 expression in patients with non-small cell lung cancer screened
for enrollment in KEYNOTE-001, -010, and -024 Annals of Oncology 2016; 27 :359-378
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12.3.4.1. Sponsor’s response

A response to this question has already been provided as per the TGA’s 2 September 2016 email
clarification to the sponsor’s request.

‘TGA clarification; the sponsor has answered this question. Given the absence of PD-L1 negative
patients, the test characteristics cannot be satisfactorily determined for a PD-L1 cut off of 1%
using this study population.’

12.4. Safety
12.4.1. Question 1

‘The sponsor is kindly requested to explain the discrepancy between the reported
incidences of (i) fatigue, (ii) nausea) and (iii) diarrhoea between the integrated summary
of safety and the product information, as the latter documents a lower incidence for each
category of adverse event’.

12.4.1.1. Sponsor response

Incidences of fatigue, nausea and diarrhoea reported in the clinical trials experience subsection
of the ‘Adverse effects’ section of the PI are based on events reported as treatment related by
the investigator in a pooled dataset containing 2,799 patients from KEYNOTE-001, KEYNOTE-
002, KEYNOTE-006, and KEYNOTE-010.

Treatment related adverse events for this dataset are displayed in a table of the Integrated
Summary of Safety [not included here]. Incidences of these terms cited in the evaluator’s report
are based on all events regardless of causality.

12.4.1.2. Evaluator’s comment

The difference in incidence of each AE owing to treatment relatedness is noted.

13. Second round benefit-risk assessment

13.1. Second round assessment of benefits

After consideration of the responses to clinical questions, the benefits of pembrolizumab in the
proposed usage are:

Among patients with TPS > 1%, the OS HR for pembrolizumab 2 mg/kg versus docetaxel
was 0.71 (95% CI: 0.58, 0.88) with a p value of 0.00076.

The median OS for pembrolizumab 2 mg/kg was 10.4 months compared to 8.5 months for
the docetaxel exposed patients.

Among the patients studied, there was no apparent difference in estimates of efficacy
according to the age of the specimen used to determine PD-L1 status.

The outcomes of patients with TPS 1 to 49% remain clinically important for the purposes of
obtaining informed consent and enabling an assessment of likely treatment effect. The
exploratory differential effect observed between patients with TPS 1 to 49% and TPS = 50%
described in the round one report is unchanged.

13.2. Second round assessment of risks

After consideration of the responses to clinical questions, the risks of pembrolizumab in the
proposed usage are:
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The PD-L1 test characteristics have not been satisfactorily demonstrated for PD-L1
expression at a cut-off of 1%, the cut-off mandated by proxy, in the sponsors proposed
indication.

Patients with TPS > 1 to < 50% do not have comparable efficacy as compared to those with a
TPS = 50%. There is evidence that the efficacy of pembrolizumab is not consistently
superior, indeed potentially inferior, to docetaxel for patients with this degree of PD-L1
expression, as second-line therapy. The median duration of overall survival was 0.8 months
longer in patients receiving pembrolizumab, which is an inadequate duration for
registration purposes. The median duration of progression free survival was 1.3 months
longer for patients receiving docetaxel among patients with TPS > 1 to < 50%. In the event
that the Delegate agrees to register pembrolizumab for patients with this degree of PD-L1
expression, the provision of this information in the product information would be critical for
clinicians to satisfactorily formulate a decision to initiate pembrolizumab therapy and
obtain informed consent.

No patients with NSCLC were reported to have achieved a complete response from
treatment with pembrolizumab.

From the evidence presented in the dossier, for patients with TPS > 1 to < 50%, the number
needed to treat with pembrolizumab, as compared to docetaxel, in order to obtain one
additional event of partial response is 140.

In addition, given the risk of myasthenia gravis and peripheral neuropathy and the potential
presenting symptoms should be included in the PI and CMI (each described in the FDA
approved label).

13.3. Second round assessment of benefit-risk balance

The benefit-risk balance of pembrolizumab, given the proposed usage, is favourable.

14. Second round recommendation regarding
authorisation

It is recommended to the Delegate that pembrolizumab be approved for the indication:

‘Keytruda is indicated for the treatment of patients with advanced non-small cell lung
carcinoma (NSCLC) whose tumours express PD-L1 and who have received platinum
containing chemotherapy. Patients with EGFR or ALK genomic tumour aberrations should
also have received approved therapy for these aberrations prior to receiving Keytruda'.
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