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About the Therapeutic Goods Administration (TGA)

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

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

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

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

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

About the Extract from the Clinical Evaluation Report

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

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

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

Copyright

© Commonwealth of Australia 2018

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

Abbreviation Meaning
1L First line
2L Second line
3L Third line
ADA anti-drug antibody
AE Adverse event
AEOSI Adverse event of special interest
ALT Alanine aminotransferase
APaT All patients as treated
AST Aspartate aminotransferase
BICR Blinded independent central review
CI Confidence interval
CPS Combined positive score
CR Complete response
CSR Clinical study report
CTCAE Common Toxicity Criteria for Adverse Events
DMC Data Monitoring Committee
ECG Electrocardiogram
ECI Events of clinical interest
ECOG Eastern Cooperative Oncology Group
ECOG-PS Eastern Cooperative Oncology Group-Performance
Status
eCRF Electronic case report form
EOC Executive Oversight Committee

EORTC QLQ-C30

Electronic European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire
Core 30 items
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Abbreviation Meaning
ePRO Electronically collected patient-reported outcome
EQ-5D European Quality of Life 5 Dimensions
ERC Ethics Review Committee
ETA random effects
EU European Union
FAS Full analysis set
FDA Food and Drug Administration
FFPE Formalin-fixed, paraffin-embedded
FWER Family-wise type 1 error rate
GCP Good Clinical Practice
HIV Human immunodeficiency virus
HNSCC Head and neck squamous cell carcinoma
HR Hazard ratio
1A Interim analysis
ICF Informed consent form
ICH International Council for Harmonization
IEC Independent Ethics Committee
IND Investigational New Drug
IRB Institutional Review Board
ITT Intent-to-treat
IV Intravenous
LS Least squares
MedDRA Medical Dictionary for Regulatory Activities
mRECIST Modified Response Evaluation Criteria in Solid

Tumors
NCI National Cancer Institute
NSCLC Non-small cell lung cancer
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Abbreviation Meaning
ORR Objective response rate
0S Overall survival
PD Progressive disease
PD-1 Programmed cell death-1
PD-L1 Programmed cell death 1- ligand 1
PD-L2 Programmed cell death 1- ligand 2
PFS Progression-free survival
PK Pharmacokinetic
PR Partial response
PRO Patient-reported outcomes
PT Preferred term
PTT Partial thromboplastin time
Q2w Every 2 weeks
Q3w Every 3 weeks
QALY Quality-adjusted life-year
QoL Quality of life
RECIST Response Evaluation Criteria in Solid Tumors
RPSFT Rank Preserving Structural Failure Time
SAC Scientific Advisory Committee
SAE Serious adverse event
SAP Statistical analysis plan
SD Stable disease
SOC System organ class (MedDRA)
TPS Tumour progression score
ULN Upper limit of normal
usS United States
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1. Submission details

1.1. Identifying information

Submission number PM 2016-04328-1-4

Sponsor Merck Sharp Dohme (Australia) Pty Ltd

Trade name Keytruda

Active substance Pembrolizumab

1.2. Submission type

This is as application to extend the currently registered indications to urothelial carcinoma. It is
noted that although this is likely to change, at the time of the application, the only approved
indication was:

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

The proposed indications, as taken from the draft PI are:

Keytruda (pembrolizumab) is indicated for the treatment of patients with locally advanced
or metastatic urothelial carcinoma who are not eligible for cisplatin-containing therapy.

Keytruda (pembrolizumab) is indicated for the treatment of patients with locally advanced
or metastatic urothelial carcinoma who have received platinum-containing chemotherapy.

1.3. Drug class and therapeutic indication

Pembrolizumab is a monoclonal antibody, which targets the programmed cell death -1 (PD-1)
receptor on activated T-lymphocytes. At the time of writing, the only approved indication for
the product was ‘as monotherapy for the treatment unresectable or metastatic melanoma in
adults.’

1.4. Dosage forms and strengths

Two presentations of pembrolizumab are currently registered, but only the 50 mg presentation
is marketed in Australia:

A vial containing 50 mg powder for injection. The powder is reconstituted with sterile water
for injection (2.3 mL) and then added to normal saline or 5% dextrose prior to intravenous
(IV) infusion.

A vial containing a concentrated solution of 100 mg in 4 ml. This solution is added to normal
saline or 5% dextrose prior to IV infusion.

No new formulation or presentation has been proposed.

1.5. Dosage and administration
The draft PI states the following:
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‘Urothelial Carcinoma

The recommended dose of Keytruda is 200 mg administered intravenously over 30 minutes
every 3 weeks.

Patients should be treated with Keytruda until disease progression or unacceptable
toxicity. Atypical responses (that is, an initial transient increase in tumour size or small
new lesions within the first few months followed by tumour shrinkage) have been observed.
Clinically stable patients with initial evidence of disease progression can under some
circumstances remain on treatment until disease progression is confirmed (see CLINICAL
TRIALS section for a description of the circumstances where such continued treatment was
allowed in the pivotal study).’

1.6. Proposed changes to the product documentation

The proposed PI changes are restricted to the Clinical Trials section, The Dosage and
Administration section and the Indications and the Immunogenicity section.

2. Background

2.1. Information on the condition being treated

The sponsor states, ‘Urothelial carcinoma, also known as transitional cell carcinoma or
urothelial bladder cancer, refers to carcinomas that arise from the urothelial endothelium that
lines the renal pelvis, ureter, bladder and urethra, with more than 90% of urothelial carcinomas
originating in the bladder. About 80-90% of all bladder cancers start from the urothelial cells
that line the bladder wall. This is sometimes called transitional cell carcinoma. Urothelial
carcinoma can be papillary or flat..., and it can also occur in the ureters and kidneys’.

This differs from squamous cell carcinoma (1-2% of all cases) and adenocarcinoma (1% of all
cases) of the bladder, which is not the cancer type for which registration is being sought in this
application.

Risk factors include smoking, exposure to environmental carcinogens, as well as inherited
predisposition syndromes due to mismatch repair gene defects (Lynch syndrome) or PTEN
mutations (Cowden syndrome).

Staging of urothelial carcinoma of the renal pelvis/ureter is similar to that for bladder cancer,
and is based upon the recently revised Tumour Node Metastasis classification by the American
Journal of Cancer Classification accessed via uptodate.com (staging sections using search terms
urothelial bladder cancer, urethral carcinoma and renal pelvis or ureteric carcinoma. The stages
which are captured within clinical trial inclusion criteria in both pivotal trials presented here
include those, which are inoperable, locally advanced, and/or with distant metastases. Those
with Stage IV disease include patients with locally invasive tumours spreading into surrounding
tissues, and/or local nodal spread and/or distant metastases.

No contextualisation of the proposed usage in Australia was provided in the application. A
separate report (Report title ‘04FZLR’), ‘Systematic literature review and meta-analysis’ was
included comparing historical outcomes from 18 clinical trials in patients who were treated
with first line therapy, but were not considered eligible for cisplatin-based therapies. Specific
Australian statistics for the incidence of urothelial carcinoma as opposed to bladder cancer are
not available. The Australian Institute of Health and Welfare (AIHW) statistics from 2006-2010
state that bladder cancer accounted for 2% of all cancers, making it the tenth most common
cancer in Australia. These statistics indicate that more than 2400 Australians are diagnosed
with bladder cancer each year, most of whom are 60 years of age or older. Men are three to four
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times more likely than women to be diagnosed with bladder cancer. Bladder cancer was noted
to be the 8th most common cancer and the 13th most common cause of cancer death in men,
and the 17th most common cancer and cause of cancer death in women (Cheluvappa et al,
2014). Extrapolating from these figures, approximately 2100 cases of urothelial carcinoma of
the bladder are diagnosed each year in Australia. Statistics for the incidence of urothelial
carcinoma of the upper urinary tract in Australia could not be found.

Anatomical location and histological grading have historically been the key determinants
guiding treatment plans for patients with urothelial cancer. Low-grade urothelial cancer of the
bladder has a different prognosis and treatment options compared with high-grade muscle-
invasive disease. Patients presenting with muscle-invasive have a high risk of relapse and
together with those with locally advanced or metastatic disease are recommended to receive
chemotherapy with surgery or chemotherapy plus radiation as options for local control. Given
the much higher frequency of bladder cancer, most studies have enrolled patients with tumours
arising in the bladder rather than upper genitourinary tract urothelial carcinomas.

2.1.1. First line, good performance status and able to tolerate chemotherapy

Cisplatin-based combination therapy either in the form of methotrexate, vinblastine,
doxorubicin, and cisplatin (MVAC) or gemcitabine plus cisplatin (GC) is the most commonly
used regimens, for those able to tolerate chemotherapy. Initial response rates to combination
chemotherapy are high in previously untreated patients, but long-term survival is rare. In a
head-to-head study comparing GC with MVAC in patients with locally advanced inoperable or
metastatic urothelial carcinoma of the bladder, median progression-free survival was 7.7
months and 8.3 months, overall survival for was 14.0 months and 15.2 months (MVAC), and 5-
year progression-free survival rates were 13% and 15.3%, respectively Sternberg, C et al, 1989).
Six-year continuous disease-free survival rates were reported as 3.7% in another study using
MVAC (Saxman et al, 1997) Significant prognostic factors favouring overall survival included
better baseline performance status, the absence versus presence of metastatic disease,
low/normal alkaline phosphatase level, number of disease sites <3) and the absence of visceral
metastases (von der Maase et al, 2006). The toxicities of chemotherapy are significant with a
reported treatment-related death rate for MVAC of 3%, and high rates of =Grade 3 neutropaenia
(58%) and associated sepsis (25%) (Sternberg, C et al, 1989); additional toxicities include
nephropathy and neuropathy. It was noted that patients with poor performance status were
unlikely to experience long-term disease-free survival with MVAC chemotherapy (Saxman et al,
1997).

2.1.2. First line, not able to tolerate cisplatin chemotherapy

Given the advanced age at which many patients are diagnosed and comorbidities that may
include impaired renal function, many will not be able to tolerate chemotherapy, and in
particular, cisplatin. A consensus working group (Galsky et al, 2011) defined those who were
considered less likely to tolerate cisplatin as having the following features:

1. World Health Organization (WHQ)/Eastern Cooperative Oncology Group (ECOG)
performance status =2 or a Karnofsky Performance Status of 60 to 70 percent or less;

2. Creatinine clearance less than 60 mL/min;
Hearing loss (measured at audiometry) of 25 dB at two contiguous frequencies;

4. Grade 2 or greater peripheral neuropathy (that is, sensory alteration or paraesthesia,
including tingling, but not interfering with activities of daily living);

5. New York Heart Association class III or greater heart failure.

This is the patient group for whom the sponsor is seeking registration of pembrolizumab for use
first line as monotherapy. Currently, for such patients, options include carboplatin-based
combination regimens or a non-platinum-based regimen such as paclitaxel and gemcitabine.
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The following results were obtained in a randomised Phase II/III trial assessing
gemcitabine/carboplatin and methotrexate/carboplatin/vinblastine in patients with advanced
urothelial cancer who were deemed unable to tolerate cisplatin-based chemotherapy (De Santis
etal, 2012):

best ORRs were 41.2% (36.1% confirmed response) for patients receiving GC versus 30.3%
(21.0% confirmed response) for patients receiving M-CAVI (P =.08);

median OS was 9.3 months in the GC arm and 8.1 months in the M-CAVI arm (p = 0.64);
no difference in PFS (p = 0.78) between the two arms.

severe acute toxicity (death, Grade 4 thrombocytopaenia with bleeding, Grade 3 or 4 renal
toxicity, neutropenic fever, or mucositis) was observed in 9.3% of patients receiving GC and
21.2% of patients receiving M-CAVI.

In 54 patients with ECOG-PS 0-2, receiving 2-weekly gemcitabine and paclitaxel as first line
therapy for advanced urothelial carcinoma, the overall response rate was 37% (with 9.2% CR
and 28% PR) with a median progression-free survival of 5.8 months and overall survival of 13.2
months (Calabro et al, 2009).

2.1.3. Second line following progression on cisplatin

There is no established standard of care for patients whose disease progresses after cisplatin
chemotherapy. For those with Eastern Cooperative Oncology Group performance status of 0 or
1, vinflunine monotherapy has shown a very modest 1.5 month improvement in progression-
free survival but no overall survival benefit. This is approved in Australia, and the PI contains
the following precaution, ‘Vinflunine has a narrow safety threshold. If vinflunine is used in patients
with poor performance status or patients likely to progress quickly to poor performance status,
close observation is required since toxicity may be excessive.” Dose reductions are required for
those with ECOG-PS 1.

Combination gemcitabine/paclitaxel or a taxane alone may also be used as second line palliative
treatment. Sternberg et al (2001) report response rates of 60% (95% confidence interval [CI],
45, 75%) including a complete response in 28% and partial response in 33% of patients treated
with the combination following progression after MVAC given either in the neoadjuvant or
metastatic setting. Response rates were higher in those treated following neoadjuvant
chemotherapy compared with after metastatic disease progression (80% versus 27%); the
median duration of survival after failing neoadjuvant or adjuvant M-VAC was 12 months (range,
2-43) compared with 8 months (range, 2-28) for patients who had been treated after failure of
prior therapy for metastatic disease. For all patients, the median duration of response was 6.4
months (range, 2-43.3 months), and the median survival was 14.4 months (range, 2-43).

Several immunotherapy agents are in development, and at the time this application was
submitted, two were FDA approved for the second line treatment of urothelial carcinoma
following progression on cisplatin. On 18 May, 2016, the FDA granted atezolizumab, a PD-L1
inhibitor, accelerated approval for the treatment of patients with urothelial carcinoma with
either disease progression during or after chemotherapy or relapsing within 12 months of
neoadjuvant or adjuvant platinum-containing therapy. On February 2, 2017, nivolumab was
granted accelerated approval for the treatment of patients with platinum-refractory urothelial
carcinoma as follows: locally advanced or metastatic urothelial carcinoma that has disease
progression during or following platinum-containing chemotherapy or has disease progression
within 12 months of neoadjuvant or adjuvant treatment with a platinum-containing
chemotherapy. Durvalumab received breakthrough designation status from the FDA in
February 2016 for the treatment of patients with PD-L1 positive inoperable or metastatic
urothelial bladder cancer whose tumour has progressed during or after one standard platinum-
based regimen. Pembrolizumab has received breakthrough designation therapy status for the
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treatment of previously treated patients with urothelial carcinoma, but not for treatment as a
first line therapy.

Thus, there is significant unmet need at the time of writing this report, particularly for novel
agents with a better toxicity profile but this is an area of intense clinical investigation and
rapidly changing treatment algorithms.

2.2. Clinical rationale

The sponsor indicates that after KEYNOTE-012 Cohort C demonstrated that more than half of
pembrolizumab-treated patients (64%) experienced tumour shrinkage with very limited
toxicity and this indicated that an initial trial with pembrolizumab was reasonable and
worthwhile for cisplatin-ineligible patients. In light of the relatively limited benefit from
cytotoxic chemotherapy in subjects with advanced /unresectable (inoperable) or metastatic
urothelial carcinoma who cannot receive cisplatin and the promising results with
pembrolizumab and other anti-PD-1 pathway agents, pembrolizumab was evaluated as
monotherapy in this population with KEYNOTE-052.

The sponsor states that, ‘Promising efficacy results from KEYNOTE-012 Cohort C provided
provided the impetus to initiate the pembrolizumab clinical development program in urothelial

carcinoma. The clinical development program in urothelial carcinoma includes KEYNOTE-012
(Cohort C), KEYNOTE-052, KEYNOTE-045, KEYNOTE-057, and KEYNOTE-361.

2.3.  Formulation

2.3.1. Formulation development
No changes proposed.

2.3.2. Excipients

No changes proposed.

2.4. Guidance and references
EMA Guideline on Points to consider on application with one pivotal study

EMA Guideline on Population Exposure: The Extent of Population Exposure to Assess Clinical
Safety

EMA Guideline on the evaluation of anticancer medicinal products in man.
FDA Guidance for Industry Adaptive design clinical trials for drugs and biologics

Uptodate.com for urothelial bladder cancer, renal pelvis/ureteric urothelial carcinoma, urethral
carcinoma accessible at uptodate.com accessed on 31 March 2017

https://www.uptodate.com/contents/overview-of-the-initial-approach-and-management-of-
urothelial-bladder-
cancer?source=search_result&search=carcinoma%20urethra&selectedTitle=3~150#H2045790
886

https://www.uptodate.com/contents/malignancies-of-the-renal-pelvis-and-
ureter?source=search_result&search=carcinoma%?20ureter&selectedTitle=1~31#H15

https://www.uptodate.com/contents/urethral-
cancer?source=search_result&search=carcinoma%?:20urethra&selectedTitle=4~150
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2.5. Evaluator’'s commentary on the background information

The sponsor provided no background information on the current clinical algorithm and
approved products for the treatment of urothelial carcinoma in Australia to support this
application. The information about any potential differences in the datasets lodged with the
different regulatory authorities was not stated and clarification has been sought.

3. Contents of the clinical dossier

3.1. Scope of the clinical dossier

The sponsor has submitted an application to register two indications to treat urothelial
carcinoma supported by two different pivotal studies. These are various referred to as PN045
and PN052, or Keynote-045 (KN-045) and Keynote-052 (KN-052) and these terms have been
used interchangeably according to how they were cited in the particular document under
review. These have not been integrated and essentially constitute two separate applications,
each with its own separate summary as these were lodged separately with the FDA and EMA.
Additional efficacy data were provided after commencement of the first round evaluation.

2 Pivotal studies (one for each indication) each with a separate Clinical Overview, Summary
of Efficacy and Summary of Safety.

1 ‘TGA KN52 Update.pdf (provided after commencement of evaluation).
1 supportive Phase Ib study.

4 reports containing PK tables and figures, and a modelling, simulation report including data
from urothelial cancer studies:

— Report 04]Q34 Modeling and simulation report - Extension of population PK analysis of
pembrolizumab to patients with urothelial carcinoma (Protocol 001, 002, 006, 012
cohort C, 045, 052).

— Report 04]JR0J PK tables and figure for pembrolizumab Study KN0O52 and comparison of
PK across indications. November 9, 2016.

— Report 04]JT5G PK tables and figure for pembrolizumab Study KN045 and comparison of
PK across indications. November 11, 2016.

— Report 04JQV8 PK Tables and Figures for Pembrolizumab Study KN012 Cohort C
Urothelial Carcinoma (UC) and comparison of PK across indications. November 11,
2016.

2 modelling and simulation reports for QTc:

— Report 03TLCF modelling and simulation report - Exposure-QTc analysis of MK-3475
Date February, 2014

— Report 03WKGP modelling and simulation report — Exposure-QTc analysis of MK-3475 -
P001 Part F Date April 2014

Report pertaining to immunogenicity:
— Report 04L4FS Integrated pembrolizumab Immunogenicity analysis, January 11, 2017
Clinical studies providing pivotal efficacy and safety data:

— ‘Firstline not eligible for cisplatin’
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8 Study PN052 A Phase II Clinical Trial of Pembrolizumab (MK-3475) in Subjects with
Advanced/Unresectable or Metastatic Urothelial Cancer

— ‘Recurrent or Progressive Metastatic Urothelial cancer’:

8 Study PN045 A Phase I1I Randomised Clinical Trial of Pembrolizumab (MK-3475)
versus Paclitaxel, Docetaxel or Vinflunine in Subjects with Recurrent or Progressive
Metastatic Urothelial Cancer.

Supportive study:

— Study PN012V02 A Phase Ib Multi-Cohort Study of MK-3475 in Subjects with Advanced
Tumors.

The approach adopted by the sponsor for demonstration of the proposed first line strategy is
has elements of a hybrid submission that is, a combination of data with reliance upon a
systematic literature review and meta-analysis undertaken by the sponsor to provide
comparative or historical data. The literature search strategy for the systematic review and
meta-analysis was not presented to the TGA prior to submission. This document, Report
04FZLR, has not been formally evaluated.

Integrated summary of efficacy No data included as Study PN-052 is the sole basis for the
application for first line usage. There is no mention of Study PN-045 in this document.

Integrated summary of safety.

Report 04FZLR A meta-analysis entitled ‘Systematic literature review and meta-analysis of
response to first line therapies for advanced/metastatic urothelial cancer in subjects who are
ineligible for cisplatin-based therapies’ This has been reviewed but not formally evaluated as
the approach has not been agreed upon by the TGA.

Report 04K3WW No title. Merck document presenting the training set data used to establish
the CPS 10% cut-off. This report is pertinent to evaluation of the clinical validity of the
biomarker and assay and has been reviewed but not formally evaluated given it pertains to
the IVD validation rather than efficacy or safety and thus falls outside the scope of this
clinical evaluation.

Comment: This report would be most pertinent to the evaluation of the clinical validity of the
in vitro diagnostic device used in this study, noting that this is the same IVD as that
approved for use, and the basis for establishing the cut-off score for use in first line
and second line treatment of NSCLC.

Note is made in this report that it is stated that the populations enrolled into two
further studies in bladder cancer (Keynote-057 and Keynote -0361) are not
restricting enrolment using a PD-L1 CPS cut-off.

Report 04K3WX ‘PD-L1 assessment in Merck Urothelial Cancer Trials of Pembrolizumab’. No
date provided. As this report pertains largely to the analytical validity of the PD-L1 IHC 22C3
Dako PharmDx assay which is outside the scope of this clinical evaluation; it has not been
formally evaluated.

3.2. Paediatric data

No paediatric data are provided which is acceptable.

3.3. Good clinical practice

The sponsor states that these studies were conducted in substantial conformance with GCP
requirements and applicable country and/or local statutes and regulations regarding ethical
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committee review, informed consent, and the protection of human subjects participating in
biomedical research.

3.4. Evaluator’'s commentary on the clinical dossier

The clinical dossier contains two studies in support of the proposed 2 indications, multiple PK
reports and separate documents pertaining to each pivotal clinical study report and proposed
indication. Additional data were provided based on responses to the FDA’s questions regarding
Study KN-052 and provided to the TGA after commencement of the first round evaluation.

4. Pharmacokinetics

The dossier included a number of reports (including in some just tables and figures), as well as a
population pharmacokinetic analyses in urothelial cancer patients?

4.1. Study KN052

Report 04JR0OJ PK: Tables and figure for pembrolizumab Study KN052 and comparison of PK
across indications dated November 9, 2016.

Objective 1 was to evaluate pembrolizumab serum concentrations from KN0O52 urothelial
cancer (UC) subjects:

Table 1: Number of subjects in Study KNO52 of urothelial cancer (UC)

. ] Number of Subjects
Indication Study Treatment praviding PK Data cut off
uc KMNO052 200 mg Q3W 336 01-Sep-2016

anumber of umque subiect numbers 1n dataset

PK sample schedule in KN052: Pre-dose pembrolizumab serum concentrations (Cirough) Were
obtained within 24 hours prior to dosing at Cycles 1, 2, 4, 8 and every 4 cycles (12 weeks)
thereafter. Post-dose serum concentrations (Cmax) Were drawn within approximately 30

minutes after the end of the infusion in Cycle 1 and Cycle 8. Additional PK samples are drawn
between 72 and 168 hours (3-7 days) and Day 15 after Cycle 1 dosing. Summary statistics for
Cmax (post dose) and Cirough (pre-dose) were calculated based on nominal time after first dose.
Samples with an actual PK time deviation of 42 days compared to the nominal PK time were
omitted. Unscheduled, missing and unreliable data as well as samples drawn at end of treatment
and safety-follow up visits were omitted from these calculations.

Comment: Caution must be exercised when attempting to interpret any of the following tables
as there were very few patients contributing data due to the short follow-up time
and high rates of early discontinuation. The extent of the latter is not yet apparent
due to the submission of these study results very early in the course of the study.

1 Sponsor clarification: Based on PK data from studies KN052, KN045 and KN0O12.
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Table 2: Study KN052 Summary statistics of pembrolizumab pre-dose (Ciougn), Post-dose
(Cmax) post cycle 1 serum concentration 200 mg Q3W

Crcle NOMTAFD N {@%} (g‘)“; Min  Median  Mar
(@ay) (png/mL)
Predose (Coemyn}
Cycle 2 (Week 3} 21 286 11.1{4% 11944 207 11.5 262
Cycle 4 (Week: ) 43 170 206 (31) 228 441 224 56.1
Cycle B (Week 21} 147 39 28038 29910} g15 29 508
Cycle 12 (Week 33) 231 22 294(33) 32504 6.60 2935 614
Cycle 16 (Week 45) 315 10 13438 35401 12.6 362 547
Postdose (within 30 min post end of infusion)
Cycle 1 (Week: 0) 0 208 SB0028) 602 (17} 228 574 148
Cycle 8 (Week 21} 147 33 31029 364 (24) 372 21.1 149
Paost C1 {additional samples drawm after Cycle 1 dosing }
Cyele 1 (72-168 hr) 5 200 2344310 24358 g52 235 613
Cycle 1 (336 hr) 14 287 144 36) 152(3} 430 147 355
NOMTAFD =Nominal fime after first dose;
Gl = Geometric Mean;
YV = Geemetric Coefficient of Varniation;
Sy =Standard Deviation;
Ah = Arithmetic hean;
Besults for ime points with N = 3.

Figure 1: Study KNO52 Arithmetic mean (SD) pembrolizumab Cioughn time profiles
following multiple doses 200 mg Q3W
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Mote: This plot is Anthmetic mean with SD. X-axis onit is in week

Objective 2 was to compare PK among KN001 melanoma and NSCLC and KNO52 urothelial
carcinoma patients, using the following datasets:
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Table 3: Number of subjects in study cohorts KNO01 and KN052 of urothelial cancer (UC)

Indication Study/cohort Treatment Fu:r:‘e:di:i;;l;j;cn Data cut off
Melanoma EMN001 2 mgkg Q3W 162 18-April-2014
NaCLC EMN001 2 mglkg Q3W 60 23-Jan-2015

uc EMN052 200 mg Q3W 336 01-Sep-2016

* mumber of tmigue subject mmbers in dataset
Data Source: [(4JROT: plp52poolpk2gdw20001]

Table 4: Study KN052 Geometric mean (GMCV%) serum concentration values of
pembrolizumab after administration at 200 mg IV Q3W in KN052, and 2 mg/kg Q3W IV in
melanoma and NSCLC patients

KIN001 MEL EN001 NSCLC KN052 UC
Img/kg Img/kg 200 mg
NOMTAFD Cycle Reloive @ N GMCVe®) N GMICVY)) N GMCV%)
(day) time (ng/ml) (ng/ml) (ug/ml)
0.02 Cycle 1 (Week 0) | Postdose | 151 46.0(37) 53 42430 298 58.0 (28)
n Cycle? (Week 3} | Predose | 141 9.12 (51) 43 £.09 (39) 286 111 (42
2102 Postdose | 89 52.6 (49) - - - -
42 Cycle3 (Week 6) | Predose | 47 166 (57) 38 115 (6%) - -
63 Cycle 4 (Week 9) | Predose | - - - - 170 0.6 (51}
84 Cycle 5 (Week 12) | Predose | 62 196 (57) - - - -
105 Cycle 6 (Week 15) | Predose | 32 24.6 (34) 27 18.7(43) - -
105.02 Postdose | 30 5.6 (24) 26 58.9 (43) - .
147 Cycle 8 (Week 21} | Predose | 31 3.5 (50) 1 18.9(53) 59 8.0 (3%)
147.02 Postdose | - . - - 53 23.1 (20
168 Cycle 9 (Week 24) | Predose | 46 253 (59) - - - -
231 Cycle 12 (Week 33) | Predose | 23 9.6 35) 7 22364 n 9.4 (53)
232 Cycle 13 (Week 36) | Predose | 47 27.1 (50) - - - -
315 Cycle 16 (Week 43) | Predose | 18 33.8(67) - - 10 33408
336 Cycle 17 (Week 48) | Predose | 39 322 (45 - - - -
433 Cycle 24 (Week 69) | Predose | 8 303 (40) - - - -
304 Cycle 25 (Week 72) | Predose | 11 28137 - - - -
MNOMTAFD = Nominal time after first pembrolizumab admmistration;
GM = Geometric Mean;
%0V = Geometric Coefficient of Vanation;
Postdose samples are drawn within 30 min after infusion:
Reslts for time points with 1 = 3.
Comments:

The very small numbers providing data at Cycle 8 and beyond are due to both the short
duration of exposure (immature data) and early discontinuation seen in this population
(median duration of treatment 2.8 months).

The higher geometric mean at week 21 is consistent with the 200 mg dose representing a
higher level of dosing than the 2 mg/kg dosing because the median bodyweight in the UC
population was 72 kg.
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Figure 2: Pembrolizumab exposure across indications at clinically tested doses (Log

scale)
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Note: Individual AUCss, Swk estimates based on post-hoc clearance estimates.

Comment: While this figure potentially offers the most relevant information in comparing
patients with different malignancies receiving the same regimen, caution should be
exercised when trying to interpret the results:

4.2.

The information provided with this figure was very limited, which restricts what
can be interpreted from it and there was no accompanying text.

It is unclear from which sample results/time point this AUCs swk was estimated.

While 311 patients are listed at the top of the graph for the UC population, only
298 provided samples for the PK analysis at Cycle 1, 286 at Cycle 2 and 59 at
Cycle 8. Therefore, steady state will not have been achieved until the Cycle 8
time point as the PI states, ‘Near steady-state concentrations of pembrolizumab
were achieved by 19 weeks’.

The note indicates that the AUCssswk estimates are based on post hoc clearance
estimates. It is noted from the population PK report that clearance was highly
variable in this PN052 population.

Study KN045

Report 04JT5G PK: Tables and figure for pembrolizumab Study KN045 and comparison of PK
across indications dated November 11 2016.

Objective 1 was to evaluate pembrolizumab serum concentrations from KN045 urothelial
cancer (UC) patients:
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Table 5: Number of subjects in Study KN045 of urothelial cancer (UC)

Indication Study Treatment .\umbe!‘ [_)f Sub]eacts Data cut off
- providing PK
ucC KENO0O45 200 mg Q3W 266 07-Sep-2016

* number of umque subject numbers mn dataset
Data Source: [04JT5G: p045pkdm09]

PK sample schedule in KN045: Pre-dose pembrolizumab serum concentrations (Cirough) Were
obtained within 24 hours prior to dosing at Cycles 1, 2, 4, 8 and every 4 cycles (12 weeks)
thereafter. Post-dose serum concentrations (Cmax) Were drawn within approximately 30
minutes after the end of the infusion in Cycle 1 and Cycle 8. One additional PK sample is drawn
between 72 and 168 hours (3-7 days) after Cycle 1 dosing. Summary statistics for Cmax (post-
dose) and Cirougnh (pre-dose) were calculated based on nominal time after first dose. Samples
with an actual PK time deviation of 42 days compared to the nominal PK time were omitted.
Unscheduled, missing and unreliable data as well as samples drawn at end of treatment and
safety-follow up visits were omitted from these calculations.

Table 6: Study KN045 summary statistics pre-dose (Cirough), post-dose (Cmax), and post
cycle 1 serum concentration values after 200 mg IV Q3W

Cyele NOMTAFD N GM (%CV) AN (SD) Min Median Max
day (ng/mlL)

Predose (Crrouzn)
Cyele 2 (Week 3) 21 233 13.1(47) 142 (5) 0.475 13.9 203
Cycle 4 (Week 9) 63 169 25.3(52) 277 (1D 0.677 26.6 62.1
Cycle 8 (Week 213 147 104 33.4 (64) 378(1T) 1.13 37.5 956
Cycle 12 (Week 33) 231 73 30.2 (40) 42.0(15) 143 304 231
Cycle 16 (Week 45) 315 44 30.0 (39) 41.7 (15) 122 422 90.9
Cycle 20 (Week 57) 309 2 38.7 (36) 41.0(15) 103 373 228
Cycle 24 (Week 69) 483 8 36.7 (33) 38.5(12) 253 37.8 34.5

Postdose (Cray) (within 30 min post end of infusion)

Cycle 1 (Week 0) 0 247 65.7 (26) 679 (18) 339 65.9 144

Cyele 8 (Week 21) 147 97 103 (31) 107 (32) 448 103 219
Post Cycle 1 (72-168 hours post cycle 1)

Cycle 1 (Week 0) 5 245 200029 30209 132 02 573

IGM = Geometnic Mean:

ICV% = Geometric Coefficient of Vanation;
SD = Standard Deviation:

IAM = Anthmetic Mean;

Results reported for time points with N> 3.

Comment: The small numbers contributing data at cycle 8 and beyond reflect the very high
rates of discontinuation due to early progression seen in this study. Note is made
that the data are more mature in this study than for KN052, therefore,
discontinuations due to progression or adverse events account for the diminishing
numbers.
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Figure 3: Study KN045 Arithmetic mean (SD) pembrolizumab Ciougn time profiles
following multiple doses 200 mg Q3W
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Objective 2: To compare PK among KN00O1 melanoma, KNOO1 NSCLC and KN045 UC patients
using the following datasets:

Table 7: Number of subjects in study cohorts KN0O01 and KN045 of urothelial cancer (UC)

Indication Study/cohort Treatment Nu}ﬁg::&?i:;‘;éids Data cut off
Melanoma KNpo1 2 mg/kp Q3W 162 18-Apnl-2014
NSCLC KNoo1 2 mg/kg Q3W 60 23-Jan-2015

ucC KN045 200 mg Q3W 266 07-Sep-2016

* number of unique subject mumbers in dataset

Figure 4: Study KN045 Boxplots with serum pembrolizumab concentration values from
KN045 UC 200 mg Q3W regimen compared with KNO01 melanoma and NSCLC 2 mg/kg

Q3W regimen
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Comment: The higher median exposure but also the very significant inter-individual variability
is evident in the KN045 population, particularly at cycle 8. The diminishing

numbers of patients providing samples increases this further.
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Table 8: Study KN045 Geometric mean (GMCV%) serum concentration values of
pembrolizumab after administration at 200 mg iv Q3W in KN045, and 2 mg/kg Q3W iv in
melanoma and NSCLC patients

NOMTTAFI Eelative KM Es ENO45
Crike (day) i H ég.'rl m) W -::: ?qucvﬁa} K m!}ir:c;' o)
(pg'ml} (pg'ml} (ng/ml)
Cyrle 1 {Week O) o Fentdune 131 450 (AT} i aragin | 7 65.7 (26)
Cyele ? (Week 1) £ Peedase 141 047 {51y 4 £.09 (104 m 121 (47}
Cyele 2 [(Week 3) i | Fostdowe BY 216 4%
Cyrle § (Week 8) 42 Perdor a7 186 (37} iz 11.% {83} H 5
Cyele 4 (Week &) &1 Peedase s . £ 5 169 213
Cyele 5 (Week 17 7] Predase &2 18,6 (5T} - ’
Cyele  (Week 15) 165 Predase 12 246 (14) 7 127 (41 -
Cyele § (Week 15) 165 Postdose 30 58 [24) 4 SRS (41 : i
Cycle 8 (Week 21) 147 Predose £1] 3.5 [50) n 189 (35} 104 334 (543
Cyele B (Week 21) 147 Postdose - B 3 87 103 (11}
Cycle § (Week 24 165 Predose 46 253 (3% F . . 2
Cycle 12 (Week 33 231 Predose 2 20,6 (35) 7 223 (64} 7 302 {40y
Cyete 13 (Week 38) 242 Predase 7 27.1 (50)
Cycle 16 [Week 45) 3 Predose 18 33.8 (67) 2 i 4 390 (39)
Cyele 17 (Week 48) 336 Predose W 322 (45) 2 K - .
Cyele 20 (Week 57 50 Fredne n 38T (36)
Cyyele 24 (Week 65) 453 Predose 8 30U% (40 £ . 8 36.7(33)
Cyele 25 (Week 72) S04 Predase 11 281 (37}
Cyele 33 (Week 98) 72 Fredowe 3 5T (15)
NOMTAFD = Nonnnal fime after Erst pembrolimmab admemistratien;
GM = Geometric Mean;
OV Geometric Coefficient of Varlation;
Postdose samples are draam wathin 30 min after infiosion

Comment: The exposure is generally higher which reflects that for most UC patients, the 200
mg flat dosing exceeds the dose they would have received if administered as 2
mg/kg due to their much lower body weight than the melanoma and NSCLC
population when combined.

Figure 5: Pembrolizumab exposure across indications at clinically tested doses (log
scale)

L =] M= P N=33 =47 N=153E W=

puie il

g ' | ]
{_E: T [
£ : —_—
53 i | — ——
= 1 4 T 3
%E : ’:!:I: . i
| )
3 ] I —1
oy pas L i
i H i
T
Zmghg OIW 10 Mgk QIW 10 mghg OIW 10 mokg GEW 200 mgDIW 00 mg DAW 200 mg DWW
LINECLG MELMNECLEG MELMECLG LG HanAM NELLG LG

Maote: Indivadieal AUCss Swh eshimates based on post-hoc clearance eshmates

Comment: These comments are similar to those for the equivalent figure for KNO52 above.
While this figure potentially offers the most relevant information in comparing
patients with different malignancies receiving the same regimen, caution should be
exercised when trying to interpret the results:
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The information provided with this figure was very limited, which restricts what can be
interpreted from it and there was no accompanying text. Many patients in the UC population
have outlying values beyond the whisker part of the box plot.

[t is unclear from which sample results/time point this AUCs 6wk was estimated.

While 262 patients are listed at the top of the graph for the UC population, 247 provided
samples for the PK analysis at Cycle 1, 233 at Cycle 2 and 104 at Cycle 8. Therefore, steady
state will not have been achieved until the Cycle 8 time point as the PI states, ‘Near steady-
state concentrations of pembrolizumab were achieved by 19 weeks’.

The note indicates that the AUCs; 6wk estimates are based on post hoc clearance estimates. It
is noted from the population PK report and the box-plots in the figure above, that clearance
was highly variable in this PN045 population, and the large number of patients falling
outside the whisker part of the box plot indicates that population-based assessments are
likely to be poor predictors of exposure in individuals.

4.3. Study KNO12

Report 04JQV8: PK Tables and Figures for Pembrolizumab Study KN012 Cohort C Urothelial
Carcinoma (UC) and comparison of PK across indications dated November 11, 2016

Objective 1: To evaluate pembrolizumab serum concentrations from 10 mg/kg Q2W in KN012 in
urothelial cancer (UC) cohort:

Table 9: Number of subjects in Study cohort KN012 of urothelial cancer (UC)

L Numnber of Subjects
Indication Study Treatment providing PK Data cut off
uc EN012 UC Cohort 10 mg/kg QZW 33 01-Sep-2015

 number of umique subject numbers in dataset

PK sample schedule in KN012: Pre-dose pembrolizumab serum concentrations (Cirough) Were
obtained within 24 hours prior to dosing at Cycles 1, 2, 5, 9 and every 4 cycles (8 weeks)
thereafter up to Cycle 37. Post-dose serum concentrations (Cmax) were drawn within
approximately 30 minutes after the end of the infusion in Cycle 1 and Cycle 2. One additional PK
sample is drawn between 24 and 96 hours (1-4 days) after Cycle 1 dosing.

Summary statistics for Cmax (post-dose) and Cirough (pre-dose) were calculated based on nominal
time after first dose. Samples with an actual PK time deviation of 28 days compared with the
nominal PK time were omitted. Unscheduled, missing and unreliable data as well as samples
drawn at end of treatment and safety-follow up visits were omitted from these calculations.
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Table 10: Study KN012 summary statistics pre-dose (Cirougn), post-dose (Cmax), and Post
cycle 1 serum concentration values after multiple IV 10 mg/kg Q2W doses

Cycle NOMTAFD N GMI (%CV) AM (SD) Min Median Max
day (ng/mL)
Predose (Ceogeh)
Cycle 2 (Week 2) 14 28 55.5(33) 58.2(18) 28.2 57.7 96.8
Cycle 5 (Week 8) 56 16 172 (34) 181 (59) 96.1 180 286
Cycle 9 (Week 16) 112 8 228 (38) 242 (93) 129 213 423
Cycle 13 (Week 24) 168 8 292 (44) 313 (109) 121 314 485
Cycle 17 (Week 32) 224 8 283 (71) 327 (154) 98.2 358 507
Cycle 21 (Week 40) 280 6 387 (15) 391 (56) 319 399 470
Cycle 25 (Week 48) 336 5 341 (32) 353 (88) 198 389 408
Cycle 29 (Week 56) 392 4 378 (22) 384 (75) 276 406 447
Cycle 33 (Week 64) 448 4 353 (40) 371 (124) 206 393 491
Postdose (C,,,0) (within 30 min post end of infusion)
Cycle 1 (Week 0) 0 29 236 (20) 240 (50) 168 228 349
Cycle 2 (Week 2) 14 29 271 (23) 278 (67) 179 267 482
Post Cycle 1 (24-96 hours post cycle 1)
Cycle 1 (Week 0) 2 31 147 (32) 153 (42) 64.7 157 229
GM = Geometric Mean;
CV% = Geometnc Coefficient of Vanation;
SD = Standard Deviation;
AWM = Anthmetic Mean;
Results reported for ime points with N > 3;

Comment: Cohort C enrolled 33 patients with UC who had previously received systemic
therapy for their advanced or metastatic disease. The small numbers providing
samples (28), the much higher dose regimen means these data do not provide
support for, nor inform regarding the proposed usage. The graph depicting
pembrolizumab exposure in Figure 5 above indicates the much higher exposure
achieved with 10 mg/kg Q2W.

4.4. Population pharmacokinetics

4.4.1. Report 04JQ34 Modeling and simulation report Extension of population PK
analysis of pembrolizumab to patients with urothelial carcinoma (Protocol
001, 002, 006, 012 cohort C, 045, 052) date November 2016

This report builds upon that presented in the submission (Report 04DDV3) submitted as part of
another application. It is noted that the first round clinical evaluation report has been
completed but the sponsor’s response to the issues raised below have not been received as yet.
The following is taken from that Clinical evaluation report and identifies the following issues
that must therefore, impact an assessment of this report:

‘Report 04DDV3 Update to Population Pharmacokinetic Analysis of Exposure to
Pembrolizumab (MK-3475) Using a Pooled Protocol 001, 002 and 006 Dataset, Date May
2016

The sponsor states: Updated report: The assembled datasets for population PK modeling were
revised after the initial analysis to implement some additional imputation and exclusion rules for
individual data records. This report update captures the rerun of the initially completed analysis
[Ref. 5.3.5.3: 044WBG] with the updated dataset. The model development was rerun with the new
dataset and results are presented in this updated version of the report.
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Comment: This model represents an update, based on the addition of patients from the
Melanoma PNOO6 trial. These data do not include the proposed dosage or data from
the trial PNO10 that investigated the treatment of 691 patients who had previously
received treatment for NSCLC. While PN 001 included 550 previously treated
patients, this exposure analysis has been superseded by a model which includes
patients from PN0O10. Furthermore, increasing the proportion of melanoma patients
when the predicted AUC and Cirougn in the target NSCLC population are
approximately 15% below that of the melanoma patients’ will increase
uncertainties about the utility and validity of this model.

The stated Ref. 5.3.5.3: 044WBG is the population PK report that was listed as being
included in the Presubmission Planning Form and is described in the email to the
TGA Delegate but was not actually included in the dossier.

Thus it is not possible to determine the impact and validity of this population PK
update because:

This update is based on including more patients with melanoma, and as the two
cancers do not have same predicted PK parameters, the validity and
generalisability of increasing the proportion of melanoma patients is
questionable. This would be potentially of more relevance and utility for an
application related to use in melanoma.

As with all the other reports, the imputation rules and exclusion criteria have not
been provided nor justified. As these rules appear to have affected multiple PK
models and analyses to differing extents, this would have to be presented for
each update report;

The previous population PK model on which this update is based has not been
provided for evaluation.’

In Report 04JQ34, the sponsor states with reference to Report 04DDV3, ‘Previously, a population
pharmacokinetic analysis was performed to address the clinical pharmacology aspects of the
molecule and to guide any potential dose adjustments for special populations pooling data across
both advanced melanoma and NSCLC indications from three studies (KN001, KN0O0OZ and KN006)
[Ref. 5.3.5.3: 04DDV3]. The prior analysis was considered to be the definitive pembrolizumab
population PK analysis to inform PK characteristics including covariate effects as the further
addition of data beyond the 2188 subjects in that analysis was not expected to meaningfully
impact the results obtained. This model has been extended to patients with UC from studies KN012
(Cohort C), KN0O45 and KNO5Z2 in this report.

Comment: Without the responses to clinical questions from the evaluation of Report 04DDV3,
it is difficult to determine the validity of this modeling and simulation report. Any
statements may need to be revised once the sponsor’s response to the prior
evaluation has been considered.

Objectives
The objectives of the population PK analysis described in this report were to:
Assess the population pharmacokinetics of pembrolizumab in patients with UC

Assess the similarity in pembrolizumab pharmacokinetics in UC as compared with other
tumour indications (melanoma, NSCLC)

Overall approach

Serum pembrolizumab concentration data from UC patients were added to the dataset, and the
parameters from the existing model were re-estimated. Reliability and robustness of the
subsequent final model were assessed using goodness of fit plots. Post hoc parameter estimates
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from the final model were used to compare pharmacokinetic parameters as well individual
pembrolizumab exposure estimates between UC and melanoma or NSCLC patients.

The software package NONMEM, version VII (ICON Development Solutions, Ellicott City,
Maryland USA) was used in the population PK analysis. Model fitting was performed in a UNIX
environment with Intel FORTRAN Compiler, version 11.1 (Intel Corporation, 2200 Mission
College Blvd., Santa Clara, CA 95054).

It is stated, ‘Data manipulations were applied to create the final analysis dataset. The data
manipulation performed for the data from studies KN001, KN002 and KN0O6 is described in [Ref.
5.3.5.3: 04DDV3]’ and ‘The exclusion rules are specified in the MAP [Ref. 5.3.5.3: 04HHT8].’

Comment: As noted above, clarification has been sought in the previous evaluation to
understand the impact of these data manipulations and the Report 04HHT8 was not
included in this application.

The reasons for exclusion of data were presented and include the following:
Missing sample time
Missing dose information
‘Not real BIL value of 0’
‘very high ALB value’
‘unreliable result’
‘BIL or high Bil extreme high value’
‘value identified as an outlier’
Missing data and Outliers

Continuous covariates that contained more than 35% missing values were not included as part
of the covariate evaluation but were kept in the dataset for diagnostic plots. Categorical
covariates were included in the evaluation if at least 5% of subjects belong to that category.
Data were classified as outliers using the population conditional weighted residuals (CWRES)
and individual weighted residuals (IWRES). Data with | CWRES|>6 or |IWRES|>6 for the final
base were considered potential outliers. If any of the outlying data were excluded, the final
model was re-run after reintroduction of the outlying data points. Effects of outliers on
parameter estimates and uncertainty were assessed and reported.

Pharmacokinetic model development
Model performance was assessed by the following criteria:
Successful minimization and completion of covariance ($COV) steps in NONMEM.

Assessment of goodness-of-fit plots overlaying geometric means of observations (OBS) with
geometric means of typical individual predictions (PRED) and geometric means of
individual predicted values (IPRED).

Residual plots of population conditional weighted residuals (CWRES) and individually
weighted residuals (IWRES) versus TIME to evaluate randomness of scatter around the zero
line and versus IPRED to evaluate homogeneity of variance.

The definitive population PK models for pembrolizumab had two-compartment model structure
with a linear clearance from the central compartment, parameterized in terms of clearance (CL),
inter-compartmental clearance (Q), central compartment volume of distribution (Vc), and
peripheral compartment volume of distribution (Vp).

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 25 of 203
(pembrolizumab)



Therapeutic Goods Administration

Table 11: Covariates included in the pharmacokinetic model

Covariate Tvpe of covariate Parameter
Gender Categorical CL and Ve
Bilirubin Continuous CL
eGFR Continuous CL
Albumin Continuous CL and Vc
Tumor burden Continuous CL
ECOG performance status Categorical CL
Cancer type Categorical CL
Prior IPI treatment Categorical CL and Ve

The sponsor states, ‘the covariate cancer type was redefined in the model in order to have a single
category represent the existing (melanoma and NSCLC) dataset to allow comparison of the newly
added UC indication.’

Comment: Without the sponsor’s response to the evaluation of Report 04DDV3, the generation
of a single category is not accepted as valid based on the concerns raised in point 1
above relating to the evaluation of Report 04DDV3, copied again here: ‘This update
is based on including more patients with melanoma, and as the two cancers do not
have same predicted PK parameters, the validity and generalizability of increasing the
proportion of melanoma patients is questionable. This would be potentially of more
relevance and utility for an application related to use in melanoma.’

The final model as established in the pooled population PK analysis of data from studies KN0O1,
KN002 and KNOO6 was used as starting point and estimated on the full data set from studies
KN001, KN002, KN006, KN012, KN045 and KN052. The following goodness-of-fit plots were
utilised to assess the adequacy of the structural model to describe the pooled dataset. All plots
included a specific highlighting of the data from UC patients through the use of different
markers to enable an assessment of the adequacy of the model specifically for this group of
patients.

Observations versus population and individual predictions log-log plots overall and by
study

Population and individual weighted residuals versus time by study
Population weighted residuals versus population predictions
Conditional weighted residuals versus population predictions
Individual weighted residuals versus individual predictions

Apart from goodness-of-fit, precision of the parameter estimates was applied as a criterion for
the existing structural model to be applied unchanged to the new pooled dataset. Should any of
the parameters have been estimated with an RSE > 50% the associated model component was
to be re-evaluated and optimised.

The Random effects model included the following PK parameters: inter-individual variability of
clearance, volume of distribution of the central and peripheral compartments, and inter-
compartmental clearance.

Goodness of fit plot and appropriateness of the random effects model were assessed, with
highlighting of urothelial carcinoma patients where feasible.
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Covariates

No formal covariate evaluation was planned; instead, the existing covariate relationships were
re-estimated and the covariate of cancer was initially removed then retested divided into 2
categories: melanoma, NSCLC and other versus urothelial carcinoma.

Model performance

A comparison was made of parameter estimates between the model with and without the
KNO012, KN045, and KNO52 populations. Further assessments of parameter precision through
bootstrapping were not undertaken for the new pooled dataset.

Comment: That bootstrapping was not required is based on the assumption that this model fits
well for the new dataset.

Comparison of urothelial carcinoma versus other indications

Following finalisation of the population PK model on the pooled dataset, the final model was
used to enable comparisons of the pharmacokinetics of pembrolizumab between UC subjects
and those from other indications. The following comparisons were included in this assessment:

Comparison of individual post hoc parameter estimates, through boxplots summarizing
individual parameter estimates for the different indications and the calculation of
descriptive statistics for post hoc parameter estimates for UC and other indications

Comparison of derived individual PK parameters (Cmax, AUCss, t1/2, Cminss) for selected dose
regimens between UC and other indications by means of boxplots and tabular summaries of
descriptive statistics

Visualisation of consistency in pharmacokinetics in UC and as established in definitive
population PK model, through overlay plots of Cycle 1 and steady state data from UC
subjects and median prediction and 90% prediction interval from the definitive population
PK model.

Samples

The final analysis data set comprised of a total of 14976 pembrolizumab concentrations from
2794 patients, of which 2743 observations were from 606 UC patients. The number of subjects
and PK observations by dose in the pooled analysis dataset are provided in Table 12 below.

Table 12: Number of patients and observations by dose and dosing regimen in the pooled
analysis dataset (KN001, KN002, KN006, KN012, KN045, KN052)

Doses N of subjects | % of subjects N of PK observations % of PK observations
1 mgks QIW (non-UC) 4 0.143 43 0.287
1 mg'kg Q3W (non-UC) 6 0.215 10 0.0668
2 mgke Q3W (non-UC) 435 15.6 2114 14.1
3 mgkg Q2W (non-UC) 3 0.107 335 0.367
10 mgkg QIW (non-UC) 660 236 4117 273
10 mgkg Q3W (non-UC) 1080 387 5894 394
10 mgkg QIW (UC) 33 1.18 169 1.13
200 mg Q3W (UC) 373 205 2574 172
Mote: some subjects received more than one dose levels under doze escalation cohorts
Reviewed per SOP-QP2-003

Comment: The urothelial carcinoma patients overall, constitute 21% of the population and
provide 18.3% of the samples. It is noted that this population does not include other
populations where the dosing regimen was the same (200 mg Q3W).

In the summary of the covariates, differences in the urothelial carcinoma population include:

Median age: 71 years versus 62
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Median and mean ALP higher, but not accompanied by similar increases in other liver
enzymes or bilirubin and therefore suggestive of more bone metastases;

Lower eGFR: median 58.9 versus 88.7 ml/min (Q1 47.3 versus 73.6ml/min, Q3 75.3 versus
105 ml/min)

Median body weight: 72.9kg versus 77.2 kg
Comment:

The urothelial carcinoma patients were older, weighed less and had much poorer renal
function than the patients with other cancers in the pooled dataset.

Baseline haemoglobin, identified by Bellmunt et al as a poor prognostic factor, which is
specifically relevant to this population was not included in the model covariates.

Notably, patients in the 3rd quartile had renal function well below the median for the rest of
the pooled dataset populations of melanoma (predominantly) and NSCLC. This in part
reflects the inclusion criterion for the study for first line indication, but also the nature of
this cancer. This may also explain the increased adverse events compared with other
populations studied to date, of rise in blood creatinine, acute kidney injury and renal failure
observed in both KN045 and KNO52 patients due to a diminished renal reserve.

Inclusion of the patient with the minimum eGFR value of 22.2 ml/min is a major protocol
violation as the cut-off for enrolment was >30 ml/min.

Although tumour burden was included, how this was measured is not stated but is
presumed to be the sum of the target lesions, which reflects the size of some metastases but
not necessarily the extent of the distant spread. LDH was not one of the covariates
presented.

Categorical covariates

Gender, cancer type, baseline ECOG performance status (0 or 1) and ipilimumab prior treatment
status were all included.

The UC population had a lower performance status than the rest of the patients in the model],
with 67% ECOG-PS 1 compared with 42.4% in the rest of the pooled dataset.

Comment: That this base model has been developed for a very different population is very
apparent:

No patients in these UC trials were treated with ipilimumab; and

The ECOG baseline PS of 0 or 1 does not capture the generally poorer performance status of
patients enrolled with UC overall;

Is not reflective of the intent of the first line study, which permitted enrolment of those with
significant comorbidities limiting treatment options, and in particular, those with ECOG-PS
2. Due to very restrictive entry criteria in PN052, only 6 patients with ECOG-PS 2 were
actually enrolled, but these patients cannot be represented in this analysis based on these
covariates.

Model performance

In establishing the final model on the new dataset, the covariate cancer type was reassessed.
Upon reassessment of the impact of cancer type (categorised as UC or Melanoma+NSCLC+other)
a statistically significant effect of the covariate was observed on clearance, representing an
increased clearance (by 14.6%) in UC patients relative to the non- UC patients.
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Comments:

The integration of the UC population into the model is presented in the Table 13, but no data
have been presented for the individual PK parameters as estimated by the model for the UC
population separately. The sponsor is requested to provide these. (Clinical question). See
Table 14 below copied from the sponsor’s response and evaluator’s comments below, also
Section 13 where all sponsor’s responses and evaluation of those responses are discussed in
detail. The effects of the additional 18% of samples from UC patients to this model, given
this excluded outliers, is difficult to interpret as currently presented.

In the models presented in a previous submission, a relationship between increased
clearance and decreased efficacy was observed.

Table 13: Comparison of population pharmacokinetic parameters of pembrolizumab
(MK-3475) from the previous model with non-UC versus updated model including UC

subjects

The Previous Mode] N=2138

[Ref 5.3.5.3: (4DDV3]

Update Model N=2794
(606 UC out of 2794)

Parts and Studies inclnded in
the analysis

Melanoma/NSCLC; A, Al, A?, Bl,
B2, B3.C,D,F1,F? and F3 from
EN001, ENOQ2, ENODG

Melanoma™NSCLC; A, Al,
A2 B1,B2 B3, C, Dand F1,
F2, and F3 from KN001,
EMN002, KNO06

UC; KN012, ENO4S KNOSS

Data cut-off date

ENQOTVO0L; 26-Jubyv-2013
EN00TV02; 18-Apnl-2014

EN001VOd; 23 -Tanuary-2015

EN002V0L; 12-May-2014
EN006VE2; 3-March-2015

ENO01VO01; 26-July-2013
ENO01VO02; 18-Apnl-2014
ENOO1V04; 23-Jammary-2015
ENOOZVO01; 12-May-2014
EN0OO&V02; 3-March-2015
EN012V02; 01-Sep-2013
ENO45V01; 07-Sep-2016
ENO32V01; 01-Sep-2016

Parameter Value RSE GV alue %WRSE | %V

CL (L{day) 022 214 3179 0235 1.43 EYR:
‘e (L) 348 0892 206 347 0749 203

Q (L/day) 0.795 4.02 179 0731 274 EYR
p (L) 4 06 201 206 3.94 1.61 203

a for CL and Q) 0.595 795 0.557 721

a for Ve and Vpe 0.489 6.06 0305 4900

Albumin on CL 0.907 839 -0.671 18.7

eGFR on CL 0.135 232 011 214

GENDER on CL 0.152 117 -0.158 10.0

fﬁﬁ:{;ﬁ‘&?‘c ¥ 0.145 17.1 NA NA

Cancer Type (UC vs

}IEHI\'SCE.PC-}(E&EI} o CL NA NA 0.146 163

Baseline ECOG on CL 00739 227 -0.108 146

Baseline tumor size on CL 0.0872 122 0.100 104

IPI prior treatment status on CL 0.139 184 0.08% 247

Albumin on Ve -0.208 227 -0.157 212

GENDER V¢ 0.134 031 -0.134 835

IPI prior treatment status on Vi 00733 235 0.0717 233

Residual error 0272 1.87 0259 1.86

' UC not included in update model.

not applicable.
Reviewed per SOP-QFP2-005

* %CV of residual error 1s related to estimate of between-subject vaniability on this parameter

Presented population parameter estimates exclude effects of covanates; therefore apply to a hypothetical typical patient
with average chamacteristics. CL: clearance; Ve: central volume of distribution; () intercompartmental elearance; Vp:
peripheral volume of distribution; %ESE: relative standard error (35}, 93% CI: 93% confidence interval of parameter
estimate based on bootstrap results; %CV: coefficient of vanation of between-subject distributions of parameters; NA-
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Comparison of PK in UC versus other Indications

Table 14: Integrated table of estimated individual PK parameters for model, individual

and combined UC studies

Table 1

Companson of Population Pharmacokmetic Parameters of Pembrohzumab (MEK-3475) from the Previous Model with Non-

UC vs. Updated Model Including UC Subjects appended with Estimated Individual PE Parameters for the two UC studies

combined !ENQS?.HQEMS ) and each studx ﬂatclz (KNO052 and KNO45)

The Previows Model Update Model N=2794
MN=T188 (606 UC cwt of 2794) [Ref 3.3 5 3: 041034])
Pa 4 Melanoma™NSCLC; A Al
i Al Bl B2 B3, C,D.Fl, Melanoma™SCLC; A AlL A2 B1, B2, B3, C, Dand F1, F2, and F3 from KNOO1, ENOOZ, KNOOG
_5"'::“ . F2 and F3 from KNOOI,
ing En o T bl 3 3
the anah EIN002, KNOOS UC; EN01 2, KNO45 KINDS2
FORD01 VO J6-hady-2013 TR0 VT, 26-July-2013
ENO0IVO2; 1 3014 EMO01V02 1 2014
ENOOIV4: 23-Frmary- 2015 EN001V04; 23-Jamaary-2005
Daia cat-off E3R00001; 12- 2014 E2N002VO1, 12-May-2014
date ENO0EVO2, 3-) 2015 ENOOEV02: 3- 2015
ENO1IVOE, 01-5ep-2015
FENO45VOL; 07-Sep-2016
ENOSIV0L; 01-Sep-2016
Population Mean Individual Post-hor Parnmeters
Population Alean Parameters
Parameters EXN001, EXN002, KXN006, UC - KNOSI+EN04E 1L UC - EI40sl IL UC - KNS
EXN05L, KNS
Parameter Value | %RSE | %OV Value SRSE | %V N Mean SD N Mean sD N Alean sD
] 0.x2 214 ing 0233 1.65 g i 0.249 | ol § .25 0108 62 0.331 a7
Ve (l) 348 0.892 205 347 0749 03 53 331 0659 § 311 348 0.758 2 ENE] 0573
Q Liday) 0.795 | 402 79 0.731 11 378 %5 | G0l | 0237 § 3 | 0.0 0383 33 0683 | 0164
Vpo 306 | 201 06 [T 161 03 | 508 | SE& | U6%T sl | 408 0,78 262 i85 | 0566
Cmax NA NA NA NA NA NA il 7] 153
(ug/mlL) 74 603 131 M2 654 129
Crmin NA NA NA NA NA NA 130 LER] [EF]
_ﬁﬁ‘ 45 22 293 105 354 143
NA NA NA MNA NA NA hiE] M3 T
| {davs) 31 37 741 2 ME 558
AlCs HA NA NA NA NA NA k] 1850 07
md} 311 1740 03 362 1690 581
ﬂuhcl.!ld 0,595 7.0% 0.557 71 HNA MNA MNA MNA NA NA NA NA NA
aforVeand | 0489 | 606 0.505 4% NA HA NA NA NA NA NA NA NA
Ve
i;‘f“h on 0907 | 839 067 187 NA MNA NA HNA HA MNA HNA NA NA
eGFRoa CL | 0135 232 ol 4 NA MNA NA MNA MNA MNA HNA NA NA
o o | nis2 17 0158 10.0 NA NA NA NA NA NA NA NA NA
Camcer Dipe HA HA NA NA HA HNA NA NA
(NSCLC v r -
Mebrotber} 0145 171 NA MNA
on C1*
‘(r?;!r Type MA MNA NA [ NA MNA NA NA NA NA
s ]
MebNSCLC NA NA 0146 168
“giher) on
CL
Baseline N MHA MNA NA MNA HA MNA MNA MNA MNA
ECOG on n7 0108 146
cL 0.0739
Baseline MNA MHA NA MNA MNA MNA MNA MNA NA
mamar sizeon | 00872 | 122 0100 04
CL
[P prior MNA MA NA MA HA MA MA MA MNA
treatment 0139 184 0085 M7
stams on CL
el FT 3T 0157 | ;2 HA [ HA | NA FNA | HA NA NA NHA | HA
E‘I_-:\'DEE 0134 | o311 0134 g5 HNA HNA MNA NA HA NA NA HNA NA
IPI prior HA A NA HA HA HNA HA HA NA
treatment 00735 | 135§ 00717 Bs
stamws on Ve
Reddmal 0372 187 075 156 MNA MNA NA HA MHA MHA NA NA NA
" 8OV of nesacml emor i3 relaied i evmmate of berreen-robpect on tan
* UC not mcinded m pdate model
* Coma is conceniration of Same of peak sample i Cyche 1
* Camin i trough concentration Cycle § through 12
Preasted pepulstios eimsmanel excluds affect of CovaTited; (hatelone spply 19 8 Eyputuncal npcsl pasesr Witk svensge chamowsiiney, CL clerace; Vi oesmal velsme of dumibumes; Q
clexiance; V. peripheial volume of dnsibuton. BWREE: relative staadard emos (W) #5% CL £5% coaSdence imierval of parameter estimate based on boohizap mesualts, eV coeficient of
varabon of betwrea-ubiect diviibuhons of parmmeten: MA oot spplicable.
Ewviewed per S0P-QF1-005

Comment: The mean exposure AUCs is higher and the clearance lower in the second line UC
population compared with the first line population, which is somewhat surprising
as these patients would be expected to have more advanced disease which the
sponsor has postulated is associated with a higher clearance due to a catabolic state.
This difference is also evident in the box plots of Ciough provided with the response
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to the next question, with the second line patients (green) having a higher exposure.
Note is made of the very small number of patients in the HNSCC group (red).

Figure 6: Boxplots with pembrolizumab serum concentration values from UC and Non-UC
(1L NSCLC and SCCHN) subjects with 200mg Q#W regiment (Cnax=Post dose at Cycle 1;
Cirough=Pre dose at Cycles 2, 4 and 8. Observed peak and trough pembrolizumab serum
concentrations from UC and non-UC studies where patients treated with 200 mgQ3W

Pestdose Cyele | Predoss Cyele 2 Predose Cyele d Predose Cyele 8
e KeldT  Nedd  Mers o Mem} L BRLD N-R NN NeXN J— Helli Nelh  Nel% Neled - HeEl  HeT Nel Meldd
_-E:.-g : | i P
i . 1
H B i e n a a
i T 3 i . 4
[ l u -] T | " ] i
1| EHEemES i ' £ e ™ o el
S I s B i
¥ I = T = —— W —_t | = ]

A == [—| - | i | |
AT R R P TR AR AR i O T WY R s R g
ML ™~ ] = i p [ [*H e i T [ tats Tmizd 1 had |

Pembrolizumab serum concentrations

Data were presented for the 1o mg/kQ2W regimen but these are not considered further as
there were very few samples and this is not the proposed usage. Note is made that the exposure
is much higher with this dosing regimen as would be expected.

The predicted exposure and observed exposure are presented in Figure 7 after the first dose
and at steady state.

Figure 7: Observed concentrations in UC patients with predictions based on ‘definitive
population PK model’: Pembrolizumab concentration-time profiles during the first dose
(left) and at steady sate (right) of repeated dosing 200 mg Q3W
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Comments:

The sponsor states the ‘dashed line is median prediction from the model for a regimen of 200
mg Q3W'. Given no patients in the model described by KN001, KN0O02 and KNOO6 included
any patients receiving this dose regimen, the sponsor is requested to provide the source of
and datasets included in, this ‘definitive population PK model’ for this dose regimen.
(Clinical question); see Figure 7 above from sponsor’s response.

The distribution of exposure relative to the median predicted from the ‘definitive population
PK model’ sees many below the median predicted value and below the 90% prediction
interval after the first dose; in comparison, a much smaller proportion are below the
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predicted median at 21 weeks. It would be of interest to determine the exposure closer to
the median duration of exposure for each study population.

It is possible there is a relationship between efficacy and exposure accounting for this
change in observed exposure at 21 weeks, given a majority of patients in both trial
populations had discontinued by this stage due to disease progression.

Caution should be exercised in extrapolating these findings, as very few patients would have
provided samples at the 21 week time point (Table 15 below suggests 26% (150/606) UC
patients):

— InPNO052, 42.4% had received treatment for (= 13 months and 19.5% had received
treatment for =6 months;

— In PNO045, 32.5% received treatment for (= 13 months and 11.4% had received
treatment for (= 16 months.

Additional figures of observed and predicted concentrations were also presented. These
indicate that the median exposure of patients in PNO52 was generally lower than those in
PN045, with many of these falling beneath the 90% prediction interval. Additional graphs
depicting the Clearance indicate this is greater than for either the melanoma or NSCLC, with
very high inter-individual variability indicated by the wide confidence intervals.

Comment: This would be consistent with the increased clearance observed in this population
compared with the remainder of the population in the model presented.
Clarification is required as to how the 90% prediction interval has been calculated
(that is, whether this reflects other populations who received the 200 mg Q3W
regimen or is drawn from studies based on a different regimen) and to see the
individual parameters for the UC populations (together and separately according to
Study PN045 and PN052).

Table 15: Descriptive statistics of individual PK parameters (CL, Vc) and derived
parameters (Cmax, AUCss, t1/2, Cminss) at 200 mg Q3W

N Mean Median Standard
deviation
CL (L/day) 573 0249 0.227 0113
Ve (L) 573 iisl 128 0.699
Cony (pgml) 516 62.7 60.6 1313
Coz® 130 335 124 132
(ng/ml)
Half life (days) 573 2472 239 717
AUC,, 573 1830 1760 707
(pg.d'ml)
WV, (L) 573 7.16 7.07 14
Time to steady state 573 111 119 350
(days)
* Cmax is concentration at time of peak sample in Cycle 1
® Conin is trough concentration Cycle 8 through 12
BEeviewed per SOP-QP2-003
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Figure 8: Individual random effects (ETA) estimates of CL (left) and Vc (right) versus age

75 & 75

50 50
AGE AGE

Black dots are UC individual data; Grey dots are individoal data for other indications; Selid lines are smooth
lines for the UC subjects (black) or the subjects from other indications (grey).

Reviewed per SOP-QP2-005

Comment: It is difficult to determine an effect of age on either clearance of volume of central
distribution from these graphs. The concentration of dots to the right of each graph
indicates the older age of this population, and the degree of scatter appears greater
for the black dots (UC patients) for clearance. Comparisons would be easier if
presented as descriptive statistics.

Discussion

The analysis reported was aimed to characterize the population pharmacokinetic of
pembrolizumab in patients with UC. The sponsor identified body weight as the only significant
factor in previous comparisons and modeling of the different indications, and re-estimated the
model with inclusion of the 606 patients with UC. Differences between the base model and UC
populations were the higher median age, lower weight, markedly worse renal function and
poorer ECOG status in the latter group. Individual PK parameters for the UC population as
estimated by the model and a reference patient were not presented to provide direct
comparisons between the populations.

The clearance was notably higher with greater inter-individual variability in the UC patients,
mostly attributable to the PNO52 population, and resulting in lowered exposure in this group.
An effect of exposure on efficacy cannot be excluded, given the higher exposure observed for the
small number of patients still on treatment at 21 weeks compared with that after the first dose.
Those remaining on treatment had exposure much closer to the median predicted value than
those at the start of the trial.

The sponsor indicates that the exposure is not affected by the observed increase in clearance,
based on comparison with the exposure in patients with melanoma and NSCLC who received 2
mg/kg Q3W or 1o mg/kg regimens. The observed exposure with the flat dosing 200 mg Q3W in
the UC patients exceeded that in the 2 mg/kg cohort, which is consistent with the relatively
higher dosing given the lower body weight of these patients (third quartile only 84.5kg). More
relevant, would be a comparison with the observed exposure of other populations receiving the
same regimen.
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The sponsor concludes the previously developed population PK model adequately describes the
clinical PK of pembrolizumab in UC patients, and indicates a general similarity of these
parameters among the different cancers.

4.5. Evaluator’s overall conclusions on pharmacokinetics

The data for the first line usage are too immature to characterize the PK adequately as there are
insufficient patients contributing data due to both early discontinuations and the immaturity
(short duration of exposure and follow up) of this study. On what was presented, these
appeared to have different clearance and exposure compared with other solid tumours and in
comparison with the previously treated UC patients. Comparisons of observed PK parameters
based on the same dosing strategy of 200 mg Q3W would provide more relevant comparisons
once more mature data for this study are available.

The model does not adequately account for the differences between the populations in terms of
ECOG; no data were presented on the effect of the poorer ECOG on key parameters, and those
with ECOG-PS 2 were not accommodated by the existing fields in the model and presumably
censored.

No data were presented on the clearance as determined by body weight in this generally lighter
population. The data on the effect of increasing age of these patients on clearance and volume of
distribution was difficult to interpret.

It is noted that in a previous evaluation, that the sponsor has been requested to provide key
information about the development of the base model. While the sponsor has presented this
model as established for use in this report, this has yet to be confirmed by a TGA evaluation.
Thus, there is a caveat, that acceptance of the validity of this model is required.

Second round evaluator comment: This response has been provided to the TGA and the
model is considered acceptable.

Overall, this model does not provide any insights into the PK for this population, nor is it
possible given the very wide inter-individual variability observed in the PK parameters
including clearance and exposure, for each of the individual UC populations, to have confidence
in the ability of the model to provide accurate predictions at an individual level. Its utility is very
uncertain. Fittingly, no changes are proposed to the PI based on this report. Note is made that
the Pharmacokinetics section does not incorporate a discussion of the 200 mg Q3W flat regimen
and this should be addressed, given the number of indications for which this dosing strategy is
proposed and the 2 mg/kg Q3W appears to have been largely superseded. (PI Comments)

5. Pharmacodynamics

No new studies were provided but two reports on the effect of pembrolizumab exposure on QTc
were included. Data populations were from KN0OO1 (melanoma and NSCLC) and the dose
regimens studied included patients receiving 2 mg/kg Q3W and 1o mg/kg Q3W. As such, this
spans the likely exposure seen for the patients receiving the proposed dosage for this
application of 200 mg Q3W but does not directly inform regarding this usage.

No PI changes are proposed based on these modelling and simulation reports and given neither
indicated a clinically relevant change in QTc at the highest exposure and dose level, these
documents were reviewed but have not been evaluated in detail as per discussion with the TGA
delegate. Note is made of the sponsor’s proposed shift to the 200 mg Q3W dose regimen for all
future clinical studies.
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5.1.1. Report 03TLCF Modelling and simulation report - Exposure-QTc analysis of
MK-3475 Date February, 2014

5.1.1.1. Objectives

To characterise the relationship between MK-3475 serum concentration (exposure) and
QTc intervals in patients with progressive locally advanced or metastatic carcinomas, and
specifically malignant melanoma or non-small cell lung carcinoma

To assess covariate effects, such as body weight, age, sex, race, baseline Eastern Cooperative
Oncology Group performance status (ECOG score), and disease stage on the exposure-QTc
relationship

This analysis was based on data from study PO0O1 (Protocol 001), a Phase I study of MK-3475 in
patients with progressive locally advanced or metastatic carcinoma, specifically melanoma, and
non-small cell lung carcinoma.

5.1.2. Report 03WKGP modelling and simulation report - Exposure-QTc analysis of
MK-3475 - P001 Part F (non-squamous NSCLC treated at up to 10
mg/kg/Q3W) Date April 2014

This report included a re-run of the data testing the covariates from the model developed above
using the triplicate ECGs obtained in this cohort to ensure a more robust dataset. Limitations
affecting both datasets include the lack of placebo data, inability to correct for diurnal changes
in QT and infrequent ECG measurements due to the nature of oncology trial design as well as a
relatively small fraction of ECG observations at very high exposures of MK-3475.

The sponsor’s conclusions are:

The initial population examined and also Part F data confirms a statistically significant but
not clinically relevant linear relationship between MK-3475 exposure and QT.

Mean QTc prolongation is predicted to remain below 20 ms (pre-determined safety
threshold) up to a MK-3475 serum concentration of 1200 [] I'vhich is well above any
observed concentrations at the highest doing regimen tested thus far and 17 times higher
than the peak concentration at 2 mg/kg Q3W.

In the melanoma and NSCLC cohort reported in 03TLCF, age was found to influence the MK-
3475 exposure-QTcF relationship, suggesting a smaller effect on QTcF in the non-elderly
(<65 years) than in the elderly (265 years) populations. However, QTcF prolongation
remains well below 20 ms for the different age subpopulations, which is determined to be
not clinically relevant.

The totality of data in POO1 confirms that QTc prolongation in relation to MK-3475
treatment remains well below 20 ms, which is determined to be not clinically relevant.

Comment: Given there is no known mechanism for pembrolizumab to affect cardiac
repolarisation and the small degree of change observed at even very much higher
doses and with exposures exceeding those likely to result from the 200 mg Q3W
regimen, these conclusions seem reasonable.

6. Dosage selection for the pivotal studies

The dosage proposed is 200 mg Q3W, which is being used in the clinical development program
for pembrolizumab. Initial studies investigated differing regimens: 2 mg/kg Q3W, 1o mg/kg
Q3W and 1o mg/kg Q2W.
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The flat-dosing schedule is approved for the treatment of NSCLC (previously untreated) and
applications are evaluation for the same dose regimen in melanoma and previously treated
NSCLC.

7. Clinical efficacy

7.1. Studies providing evaluable efficacy data

Study PN045 Phase Il randomised, open label, active-controlled study in patients with
recurrent or progressive urothelial cancer following cisplatin-based therapy (200 mg Q3W).

Study PNO52 Phase Il non-randomised open label trial in patients who have received no prior
systemic therapy and who are ineligible for cisplatin (200 mg Q3W).

Study PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced tumours
(10 mg/kg Q2W).

7.2. Pivotal or main efficacy studies for indication 1

Treatment of patients with locally advanced or metastatic urothelial carcinoma who
have received platinum-containing chemotherapy

7.2.1. Study PN045 Phase IIl randomised, open label, active-controlled study in
patients whose disease has progressed or recurred following cisplatin-based

therapy (200 mg Q3W).

The CSR provided is based on an analysis undertaken at a time point after the second planned
interim analysis (defined as at least 277 deaths in the study and 82 in the PD-L1= 10%
subgroup) but prior to the planned final analysis (to be undertaken after 370 deaths).

7.2.1.1.  Study design, objectives, locations and dates

KEYNOTE-045 is an ongoing randomised, active-controlled, multisite, open-label trial of
pembrolizumab monotherapy versus the Investigator’s choice of paclitaxel, docetaxel or
vinflunine in subjects with locally advanced or metastatic urothelial carcinoma who have
received platinum-containing chemotherapy.

Subjects were assigned randomly to 1 of 2 treatment arms in a 1:1 ratio, that is, to either
pembrolizumab or the Investigator’s choice of paclitaxel, docetaxel, or vinflunine (chosen by the
Investigator before randomisation occurred). Randomisation was stratified by ECOG-PS (0/1
versus 2), presence or absence of liver metastases, haemoglobin (= 10 g/dL versus <10 g/dL),
and time from completion of most recent chemotherapy (<3 months or =3 months). Subjects
with ECOG-PS=2 could not have additional poor prognosis factors (such as liver metastases,
haemoglobin<10 g/dL, and time from completion of most recent chemotherapy <3months [90

days]).
Comments:

Stratification was by factors that differ from those reported as prognostic by Bellmunt et al.
(2010) in patients considering second line cytotoxic therapy after progression on a
platinum-based regimen. Specifically, these authors identified ECOG-PS >0 to be prognostic,
Hb<10 g/dL and presence or absence of liver metastases in patients with disease
progression after platinum therapy, but there is no mention of time since last
chemotherapy. Based on these 3 factors, Bellmunt proposed 4 risk groups for those with 0,
1, 2 or 3 factors. Of note, the authors caution of the validity of their prognostic factors for
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other agents or regimens that may correct for these factors. This is discussed further in
Efficacy section discussing OS.

Note is made that those with ECOG-PS 2 were only to be enrolled if it had been > 3 months
since their last chemotherapy treatment. This is a significant source of selection bias and
excludes those with rapidly progressing disease, and means the lower ECOG-PS of any
patients recruited is more likely to be related to comorbidities than their cancer; that only 6
such patients were enrolled reflects that this limited recruitment. The population recruited
cannot be regarded as representative due to the small numbers as well as their unusual
profile compared with all patients with urothelial carcinoma with ECOG-PS 2. It is
appreciated that this may have been designed to ensure enrolment and randomisation to
chemotherapy arm was an acceptable option but this has compromised the external validity
of any findings and it does not support the generalisability of any findings in these patients
to those with the same ECOG-PS. The PI needs to reflect this in describing the ECOG-PS in
the Clinical Trials section. It is also proposed that the indication state that ‘No benefit in PFS,
0S or quality of life has been demonstrated in patients with ECOG-PS>1".

Investigators determined whether there was evaluable disease and the sponsor is requested
to state how many patients in each arm were found not to have evaluable disease by central
review. (Clinical question).

Sponsor’s response to Clinical question 25

Comment: The sponsor provided the following table which indicates many more patients -
totaling approximately 7% in each arm - were deemed not to have measurable
disease when reviewed centrally. There is substantial discordance between the
BICR and the investigators at baseline and therefore, potentially any efficacy
measures of response, including one of the co-primary endpoints, PFS; OS will not
be affected. Note is made that although the primary endpoint was BICR assessed,
that the protocol required investigator assessment of baseline disease and therefore
these do not constitute additional major protocol violations. However, this degree of
discordance over a fundamental baseline efficacy variable underscores the
importance of independent reviews.

Table 16: Subjects with no measurable disease by blinded independent central review

No Measureable Disease by Cenitral Review
Treatment Arm (# of patients)
Control 18
Pembrolizumab 19
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Study PN045 design
Figure 9: Study PN045 design
Stratification by: MK-3475 PD| s/
200mg q3wk Safety
1. ECOG status T — Follow-
O/lor2 Up
2. Liver ] 1:1
metastases : Investigator’s
presence or Choice: PD os/
absence »| Safety
3. Hemoglobin Paclitaxel Follow-
<10g/dL or 175 mg/m? q3wk Up
210 g/dL Docetaxel
4. Time from last 75 mg/m? q3wk
dose of prior Vinflunine
chemotherapy 320 mg/m? g3wk
<3 months (90
days)orz3
months

Note:  The overall proportion of subjects recerving vinflunine in the control arm 1s capped at approximately
35%. Vinflunine will only be a comparator option in countries where vinflunine is approved for the treatment of
metastatic urothelial cancer. Docetaxel will only be a comparator option for subjects with a fotal bilirubin
< 1xULN, and an AST and/or ALT < 1.5 x ULN if alkaline phosphatase is also =2.5 x ULN.

Comment: It is noted that the enrolment to comparator arm for vinflunine was capped at 35%.
This may be due to this not being available as an approved therapy in the US and
other countries, limiting the generalizability of the study findings in those countries
if approved. The sponsor is invited to comment if this is not the reason.

Approximately 470 subjects were planned to be enrolled in this trial but 542 subjects were
actually randomised and included in the ITT population (control: 272; pembrolizumab: 270).
Subjects were evaluated for response initially at Week 9 (£7days), then every 6 weeks (+7 days)
thereafter for the first year and every 12 weeks (+7 days) thereafter.

Comment: Actual recruitment exceeded the planned sample size by 15%.

Images obtained on study were submitted for independent central review by radiologists
unaware of treatment allocation and were assessed based on the Response Evaluation Criteria
on Solid Tumours Version 1.1 (RECIST1.1) for determination of overall response rate (ORR) and
progression-free survival (PFS). Investigator/local site assessment of measurable disease, based
on RECIST 1.1, was used to determine subject eligibility. Investigator assessment based on
modified RECIST and site radiology reading(s) was used for treatment decisions and subject
management.

To capture the responses per modified RECIST criteria, if radiological imaging by local/site
assessment showed PD, tumour assessment could have been repeated by the site (= 14 weeks
later in order to confirm PD with the option of continuing treatment while awaiting radiological
confirmation of progression. If repeat imaging showed SD, PR, or CR, treatment could have
continued as per treatment calendar. If repeat imaging still met the threshold for PD ((= 120%
increase in tumour burden compared to nadir), but showed a reduction in tumour burden
compared with the previous time point, treatment could have continued as per treatment
calendar after consultation with sponsor. If repeat imaging confirmed PD without reduction in
tumour burden compared to the previous time point, subjects were discontinued from study
therapy.

The trial team, consisting of clinical, statistical, statistical programming, and data management
personnel, was blinded to any subject level PD-L1 biomarker results (including combined
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positive score [CPS] = 1%) until the cut-off value of PD-L1 expression level for CPS = 10% was
established and formally documented. The PD-L1 CPS = 10% was determined based on data
outside of this particular trial. Access to the allocation schedule for summaries or analyses were
restricted to an unblinded external statistician and, as needed, an external scientific
programmer performing the analysis, who had no other responsibilities associated with the
trial.

If a subject discontinued study treatment without documented disease progression, every effort
was made to continue monitoring their disease status by radiologic imaging every 6 weeks (42
+ 7 days) in the first year and every 12 weeks (84 +7days) after year 1 until whichever of the
following occurs first:

The start of new anti-cancer treatment, or

Disease progression as assessed by investigator/site radiologist, or
Death, or

The end of the study.

Once a subject stopped receiving study treatment, the subject was followed for survival. Once a
subject stopped imaging assessments, the subject moved into the survival follow-up phase and
was contacted by telephone every 12 weeks (* 7 days) to assess for survival status. Post study

treatments and the subject’s response to them were also collected.

Objectives

Comment: These objectives and hypotheses changed from those initially outlined after serial
protocol amendments in response to data external to this trial (see Protocol
Amendments, Statistical Analysis Plan sections).

Primary

To evaluate progression-free survival (PFS) per RECIST 1.1 by blinded independent
radiologists’ review of all subjects with recurrent/progressive metastatic urothelial cancer
treated with pembrolizumab (MK-3475) compared to paclitaxel, docetaxel, or vinflunine.

To evaluate the overall survival (0S) of all subjects with metastatic or locally
advanced/unresectable urothelial cancer that has recurred or progressed following
platinum-based chemotherapy (recurrent/progressive metastatic urothelial cancer), when

To evaluate the PFS per RECIST 1.1 by blinded independent radiologists’ review of subjects
with platinum-refractory recurrent/progressive metastatic PD-L1 positive urothelial cancer
treated with pembrolizumab compared to paclitaxel, docetaxel, or vinflunine.

To evaluate the OS of subjects with platinum-refractory metastatic or locally
advanced/unresectable PD-L1 positive urothelial cancer, when treated with pembrolizumab
compared to paclitaxel, docetaxel, or vinflunine.

To evaluate the PFS per RECIST 1.1 by blinded independent radiologists’ review of subjects
with platinum-refractory recurrent/progressive metastatic PD-L1 strongly positive
urothelial cancer treated with pembrolizumab compared to paclitaxel, docetaxel, or
vinflunine.

To evaluate the OS of subjects with platinum-refractory metastatic or locally
advanced/unresectable PD-L1 strongly positive urothelial cancer, when treated with
pembrolizumab compared to paclitaxel, docetaxel, or vinflunine.

The study would be considered to have met its primary objective if the pembrolizumab arm was
superior to paclitaxel, docetaxel, or vinflunine in any of the following:

H1: PFS in all subjects (regardless of PD-L1 expression)
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H2: 0S in all subjects (regardless of PD-L1 expression)

H3: PFS in subjects with PD-L1 positive expression

H4: OS in subjects with PD-L1 positive expression

H5: PFS in subjects with PD-L1 strongly positive expression
H6: OS in subjects with PD-L1 strongly positive expression

PD-L1 positive was defined as CPS = 1%. The specific cut-off of PD-L1 strongly positive was
independently determined by data outside of the current trial to be CPS = 10%. Biomarker cut-
offs were defined from data external to KEYNOTE-045.

Comments:

The Summary of Changes for the Protocol version 13 (noting Version 14 was the same
protocol submitted to Germany) states that this version,’clarified that the basis for PDL1
positive and strongly positive categories using CPS cut points has been determined outside
this study (that is, from protocols Keynote 012, Keynote 052, and epidemiologic studies).

Data from the 2 Keynote studies are included in this dossier but no data from the
‘epidemiologic studies’ as mentioned have been presented.

Although stated to be objectives, after the first interim analysis, no formal statistical analysis
was undertaken to establish objectives 3 and 4, or to test hypotheses 3 and 4. (See Statistical
Analysis Plan section).

Secondary objectives

To evaluate the safety and tolerability profile of pembrolizumab in subjects with
recurrent/progressive metastatic urothelial cancer.

To evaluate the objective response rate (ORR) per RECIST 1.1 by independent radiologists’
review in PD-L1strongly positive, PD-L1 positive, and all subjects with
recurrent/progressive metastatic urothelial cancer treated with pembrolizumab compared
to paclitaxel, docetaxel, or vinflunine.

To evaluate PFS per modified RECIST by independent radiologists’ review of PD-L1 strongly
positive, PD-L1 positive and all subjects with recurrent/progressive metastatic urothelial
cancer treated with pembrolizumab compared to paclitaxel, docetaxel, or vinflunine.

To evaluate the ORR per modified RECIST by independent radiologists’ review in PD-L1
strongly positive, PD-L1 positive and all subjects with recurrent/progressive metastatic
urothelial cancer treated with pembrolizumab compared to paclitaxel, docetaxel, or
vinflunine.

To evaluate response duration per RECIST 1.1 by independent radiologists' review in PD-L1
strongly positive, PD-L1 positive and all subjects with recurrent/progressive metastatic
urothelial cancer treated with pembrolizumab compared to paclitaxel, docetaxel, or
vinflunine.

To evaluate PFS per RECIST 1.1 from randomisation to specific time points (6 months, 12
months) by independent radiologists’ review in PD-L1 strongly positive, PD-L1 positive, and
all subjects with recurrent/progressive metastatic urothelial cancer treated with
pembrolizumab compared to paclitaxel, docetaxel, or vinflunine.

Hypotheses

Pembrolizumab (MK-3475) prolongs PFS by RECIST 1.1 by blinded independent
radiologists’ review in all subjects with recurrent/progressive metastatic urothelial cancer
compared to paclitaxel, docetaxel, or vinflunine.
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Pembrolizumab (MK-3475) prolongs OS in all subjects with recurrent/progressive
metastatic urothelial cancer compared to paclitaxel, docetaxel or vinflunine.

Pembrolizumab prolongs PFS by RECIST 1.1 by blinded independent radiologists’ review in
subjects with platinum-refractory recurrent/progressive metastatic PD-L1 positive
urothelial cancer compared to paclitaxel, docetaxel, or vinflunine.

Pembrolizumab prolongs OS in subjects with platinum-refractory recurrent/progressive
metastatic PD-L1 positive urothelial cancer compared to paclitaxel, docetaxel or vinflunine.

Pembrolizumab prolongs PFS by RECIST 1.1 by blinded independent radiologists’ review in
subjects with platinum-refractory recurrent/progressive metastatic PD-L1 strongly positive
urothelial cancer compared to paclitaxel, docetaxel, or vinflunine.

Pembrolizumab prolongs OS in subjects with platinum-refractory recurrent/progressive
metastatic PD-L1 strongly positive urothelial cancer compared to paclitaxel, docetaxel, or
vinflunine.

Pembrolizumab improves ORR per RECIST 1.1 by independent radiologists’ review in PD-L1
strongly positive, PD-L1 positive, and all subjects with recurrent/progressive metastatic
urothelial cancer compared to paclitaxel, docetaxel, or vinflunine.

Pembrolizumab prolongs PFS per modified RECIST by independent radiologists’ review in
PD-L1 strongly positive, PD-L1 positive, and all subjects with recurrent/progressive
metastatic PD-L1 strongly positive urothelial cancer compared to paclitaxel, docetaxel or
vinflunine.

Pembrolizumab (MK-3475) improves ORR per modified RECIST by independent
radiologists’ review in PD-L1 strongly positive, PD-L1 positive, and all subjects with
recurrent/progressive metastatic urothelial cancer compared to paclitaxel, docetaxel, or
vinflunine.

The sponsor states the following in Protocol MK-3475-13 Final Protocol, ‘Data from KN052 (a
single arm, open label study of pembrolizumab in first line cisplatin-ineligible urothelial
carcinoma patients) demonstrated a clinically meaningful response rate and durable responses
in all subjects, including those who were considered to be PD-L1 negative (CPS <1%). Response
rates were also meaningfully increased when a CPS cut point of 10% was applied. In contrast,
the magnitude of enrichment using a 1% CPS cut point in this population was not clinically
meaningful. Based on these observations from KN052, a single CPS cut point of 10% has been
identified for urothelial cancer. Therefore, in the second interim analysis (IA2) and final
analysis, only primary hypotheses of PD-L1 strongly positive subjects and all subjects will be
included in the multiplicity controlled statistical testing.’

Comments:

The adaptive nature of the study means data presented in this dossier are related to the
modified objectives, and any analyses of enrichment by PD-L1 2 1% beyond the first interim
analysis do not appear to be subject to controls for multiplicity. However, it is noted that
PFS and OS data are presented for this subpopulation in the Efficacy section labelled as
‘primary endpoints’.

The data for determining the PD-L1 cut-off was in patients deemed ineligible for treatment
with cisplatin in the metastatic setting in Study PN052 that is, those not previously treated
for metastatic urothelial carcinoma. The validity of extrapolating a PD-L1 cut-off of 2 10%
determined in a single arm open label study, based on ORR endpoints in a different line of
therapy is uncertain. The utility of this biomarker in this second line population has not
been previously tested.
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Planned duration of trial: It was estimated that the trial would require approximately 30
months from the time the first subject signed the Informed Consent Form until the last subject’s
last visit.

Locations

KEYNOTE 045 was an international multicentre study with 120 contributing centres in 29
countries. The largest numbers of centres were in Japan (20) and the U.S. (19) with most of the
remainder in European countries. There were 3 Australian centres. 71% of subjects were
characterised as White, 21% as Asian.

Dates

Commencement Date: 23-Oct-2014 (estimated that the trial would require approximately 30
months from the time the first subject signed the Informed Consent Form until the last subject’s
last visit)

Completion date: ongoing, data cut-off date for CSR 07 September 2016; database lock 07
October 2016.

Report Date 23 November 2016
Revised Report Date: 14 December 2016
Comments:

This is a large multicentre randomised study of pembrolizumab against chemotherapy for
advanced urothelial cancer after prior platinum chemotherapy.

The randomisation 1:1 against an investigator’s choice from three chemotherapy options
reflects the lack of a current standard treatment in patients relapsed after platinum based
therapy, and presumably reflects international and inter-institutional variations in current
patterns of care. It is a reasonable structure to adopt in these circumstances and does not raise
concern about randomisation of pembrolizumab against an inappropriate, ineffective
comparator.

The primary endpoints of PFS and OS for all subjects are appropriate. Additional primary
endpoints were also designated in respect of PFS and OS for subjects with cancers, expressing
any PD-L1 (>1%) and strongly expressing (= 10%). Subsequently, on the basis of the data from
Keynote 052, the protocol was amended in respect of statistical analysis, leaving only two
categories for analysis of response by any PD-L1 (>1%) and strongly expressing (= 10%). The
addition and subsequent alteration of these additional endpoints reflects the adaptive nature of
the clinical trial, but they do not affect the most fundamental primary outcomes of the study, of
PFS and OS in all comers.

7.2.1.2. Inclusion and exclusion criteria

Male and female subjects of at least 18 years of age with recurrent/progressive metastatic
urothelial carcinoma were enrolled in this trial.

Inclusion Criteria
In order to be eligible for participation in this trial, the subject had to:

Be willing and able to provide written informed consent/assent for the trial. The subject
could also provide consent/assent for Future Biomedical Research. However, the subject
could participate in the main trial without participating in Future Biomedical Research.

Be 2 18 years of age on day of signing informed consent.

Have histologically or cytologically-confirmed diagnosis of urothelial cancer of the renal
pelvis, ureter, bladder, or urethra. Both transitional cell and mixed transitional/non-
transitional cell histologies were allowed, but transitional cell carcinoma had to be the
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predominant histology. Subjects with non-urothelial cancer of the urinary tract were not
allowed.

Have had progression or recurrence of urothelial cancer following receipt of a 1L platinum-
containing regimen (for example, cisplatin or carboplatin):

a. Received a 1L platinum-containing regimen in the metastatic setting or for inoperable
locally advanced disease; or

b. Received adjuvant platinum-containing therapy following cystectomy for localized
muscle-invasive urothelial cancer, with recurrence/progression < 12 months following
completion of therapy.

c. Received neoadjuvant platinum-containing therapy prior to cystectomy for localized
muscle-invasive urothelial cancer, with recurrence < 2Zmonths following completion of
therapy.

Note: Primary chemo-radiation given for subjects who were not considered surgical candidates
was not considered a line of therapy for the purpose of this study.

Note: Subjects with locally advanced unresectable disease who subsequently became eligible for
surgery after platinum-containing therapy were not eligible for this study, unless they
subsequently had disease recurrence in the metastatic setting.

Have received no more than 2 prior lines of systemic chemotherapy for metastatic
urothelial cancer. Subjects for whom the most recent therapy was a non-platinum-based
regimen following progression/recurrence on platinum-based therapy (that is, third-line
[3L] subjects) were eligible if they had progressed/recurred on their most recent therapy.

Note: Primary chemo-radiation for unresectable muscle-invasive bladder cancer with the
aim of bladder preservation was not considered a prior line of systemic therapy for the
purposes of determining study eligibility.

Have provided tissue for biomarker analysis from an archival tissue sample or newly
obtained core or excisional biopsy of a tumour lesion not previously irradiated. A newly-
obtained biopsy was strongly preferred but not required if archival tissue was adequate for
analysis. Adequacy of the archived or freshly-obtained biopsy specimen had to be confirmed
by the central laboratory during the screening period prior to enrolment.

Have measureable disease based on RECIST1.1 as assessed by the Investigator/site
radiologist. Tumour lesions situated in a previously irradiated area were considered
measureable if progression had been demonstrated in such lesions.

Have a performance status of 0, 1, or 2 on the Eastern Cooperative Oncology Group (ECOG)
Scale. Subjects with a performance status (ECOG-PS) of 2 had to have a haemoglobin = 10
g/dL, could not have liver metastases, and must have received the last dose of their last
prior chemotherapy regimen 23months (90 days) prior to enrolment.

Demonstrate adequate organ function as defined below. All screening laboratory
investigations should have been performed within 10 days of treatment initiation.

Haematological:
Absolute neutrophil count = 1,500/uL. Platelets = 100,000/uL, Haemoglobin 290 g/L
Renal

Creatinine OR Measured or calculated creatinine clearance (CrCl) (Glomerular filtration rate
[GFR] can also be used in place of creatinine or CrCl) <1.5 x ULN OR 230 mL/min for subjects
with creatinine levels >1.5xinstitutional ULN.
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Creatinine clearance could be calculated per institutional standard. For subjects with a baseline
calculated creatinine clearance below normal institutional laboratory values, a measured
baseline creatinine clearance could be determined.

Hepatic

Total bilirubin <1.5x ULN OR Direct bilirubin <ULN for subjects with total bilirubin levels
>1.5x ULN.

AST and ALT <2.5x ULN OR <5x ULN for subjects with liver metastases.

Note: Docetaxel was a comparator option only for subjects with a total bilirubin <1xULN, and an
AST and/or ALT <1.5x ULN if alkaline phosphatase was also >2.5xULN.

Coagulation
International normalized ratio (INR) or prothrombin time

Activated partial thromboplastin time (aPTT) or PTT <1.5x ULN unless subject was
receiving anticoagulant therapy as long as PT or partial thromboplastin time (PTT) was
within therapeutic range of intended use of anticoagulants.

Female subjects of childbearing potential had to have a negative urine or serum pregnancy
test within 72hours prior to receiving the first dose of study medication. If the urine test
was positive or could not be confirmed as negative, a serum pregnancy test was required.

Female subjects of childbearing potential had to be willing to use 2 methods of birth control
or be surgically sterile, or abstain from heterosexual activity for the course of the study
through 120days after the last dose of pembrolizumab or 180days after the last dose of
paclitaxel, docetaxel, or vinflunine. Subjects of childbearing potential were those who had
not been surgically sterilized or had not been free from menses for >1year.

Note: Abstinence was acceptable if this was the usual lifestyle and preferred contraception for
the subject.

Male subjects had to agree to use an adequate method of contraception starting with the
first dose of study therapy through 120 days after the last dose of pembrolizumab or
180days after the last dose of paclitaxel, docetaxel, or vinflunine.

Note: Abstinence was acceptable if this was the usual lifestyle and preferred contraception for
the subject.

Comment: The requirement that those with ECOG-PS 2 performance status have a treatment
interval greater than 90 days, would suggest that their poorer performance status
would be due to reasons other than their bladder cancer, and so excludes those in
decline from rapidly progressive disease. This represents a very limited subset - as
evidenced by only six patients recruited who has ECOG-PS 2 - and should be
mentioned in the clinical trials section of the PI. (PI Comments).

Exclusion Criteria
The subject was excluded from participating in the trial if the subject:
Had disease that was suitable for local therapy administered with curative intent.

Was currently participating in or had participated in a study of an investigational agent or
was using an investigational device within 4 weeks prior to the first dose of trial treatment.

Had a diagnosis of immunodeficiency or was receiving systemic steroid therapy or any other
form of immunosuppressive therapy within 7days prior to the first dose of trial treatment.
The use of physiologic doses of corticosteroids could have been approved after consultation
with the sponsor.
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Had a prior anticancer monoclonal antibody within 4weeks prior to study Day 1 or who had
not recovered (that is, <Gradel or at baseline) from AEs due to agents administered more
than 4 weeks earlier.

Had prior chemotherapy, targeted small molecule therapy, or radiation therapy within 2
weeks prior to study Day 1 or who had not recovered (that is, <Gradel or at baseline) from
AEs due to a previously administered agent.

Note: Subjects with <Grade2 neuropathy or <Grade?2 alopecia were an exception to this
criterion and could qualify for the study.

Note: If a subject received major surgery, they must have recovered adequately from the
toxicity and/or complications from the intervention prior to starting therapy.

Had a known additional malignancy that was progressing or required active treatment.
Exceptions included basal cell carcinoma of the skin, squamous cell carcinoma of the skin
that had undergone potentially curative therapy, or in situ cervical cancer. A history of
prostate cancer that was identified incidentally following cystoprostatectomy for bladder
cancer was acceptable, provided that the following criteria were met: StageT2NOMO or
lower; Gleason score <6, prostate-specific antigen undetectable.

Had known active central nervous system metastases and/or carcinomatous meningitis.
Subjects with previously-treated brain metastases could participate provided they were
stable (without evidence of progression by imaging for at least 4 weeks prior to the first
dose of trial treatment and any neurologic symptoms had returned to baseline), had no
evidence of new or enlarging brain metastases, and were not using steroids for at least
7days prior to trial treatment. This exception did not include carcinomatous meningitis,
which was excluded regardless of clinical stability.

Had an active autoimmune disease requiring systemic treatment within the past 3months or
a documented history of clinically severe autoimmune disease, or a syndrome that required
systemic or immunosuppressive agents. Subjects with vitiligo, Type I diabetes, or resolved
childhood asthma/atopy could be an exception to this rule. Subjects who required
intermittent use of bronchodilators, inhaled steroids, or local steroid injections were not
excluded from the study. Subjects with hypothyroidism stable on hormone replacement or
Sjogren’s syndrome were not excluded from the study.

Had active cardiac disease, defined as:

a. Myocardial infarction or unstable angina pectoris within 6 months of the first date of
study therapy.

b. History of serious ventricular arrhythmia (that is, ventricular tachycardia or
ventricular fibrillation), high-grade atrioventricular block, or other cardiac
arrhythmias requiring antiarrhythmic medications (except for atrial fibrillation that
was well controlled with antiarrhythmic medication); history of QT interval
prolongation.

c. New York Heart Association Class III or greater congestive heart failure, or left
ventricular ejection fraction of <40%.

Had evidence of interstitial lung disease or active non-infectious pneumonitis.
Had an active infection requiring systemic therapy.

Had a history of severe hypersensitivity reaction (for example, generalized rash/erythema,
hypotension, bronchospasm, angioedema, or anaphylaxis) to paclitaxel or to other drugs
formulated with polyoxyethylated castor oil, to docetaxel or other drugs formulated with
polysorbate80, or to vinflunine or other vinca alkaloids.
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Required ongoing therapy with a medication that was a strong inhibitor or inducer of the
CYP3A4 enzymes; a common list of such agents is in Section12.9 of the protocol [16.1.1].

Had a history or current evidence of any condition, therapy, or laboratory abnormality that
could confound the results of the trial, interfere with the subject’s participation for the full
duration of the trial, or was not in the best interest of the subject to participate, in the
opinion of the treating Investigator.

Had known psychiatric or substance abuse disorders that would interfere with cooperation
with the requirements of the trial.

Was pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the trial, starting with the screening visit through 120 days after the
last dose of trial treatment.

Had received prior therapy with an anti-PD-1 or anti-PD-L1 agent, or with an agent directed
to another co-inhibitory T-cell receptor (for example, CTLA-4, 0X-40, and CD137).

Had received prior chemotherapy for urothelial cancer with all available study therapies in
the control arm (that is, both prior paclitaxel and docetaxel in regions where vinflunine was
not an approved therapy, or prior paclitaxel, docetaxel and vinflunine in regions where
vinflunine was an approved therapy).

Had a known history of HIV (HIV-1/2 antibodies).

Had known active Hepatitis B (for example, HBsAg reactive) or hepatitis C (for example,
hepatitis C virus ribonucleic acid [qualitative] was detected).

Had received a live virus vaccine within 30days of planned start of trial treatment.

Was or had an immediate family member (for example, spouse, parent/legal guardian,
sibling, or child) who was investigational site or Sponsor staff directly involved with this
trial, unless prospective IRB approval (by chair or designee) was given allowing exception
to this criterion for a specific subject.

Comment: The inclusion and exclusion criteria are standard for a randomised clinical trial
involving traditional cytotoxic agents and an anti PD-1 monoclonal antibody and do
not raise particular concerns. It should be noted, however, in a study of advanced
urothelial cancer, that this study did not include subjects with creatinine clearance
<30 mL/min and that subjects with ECOG-PS >2 and also subjects with ECOG =2
who did not meet additional criteria, were excluded.

7.2.1.3.  Study treatments

Treatments Administered:
Pembrolizumab 200 mg Q3W IV infusion Day 1 of each cycle (Experimental).
Paclitaxel 175 mg/ m2 Q3W IV infusion Day 1 of each cycle (Active comparator)
Docetaxel 75 mg/ m2 Q3W IV infusion Day 1 of each cycle (Active comparator)
Vinflunine 320 mg/m2Q3W IV infusion Day 1 of each cycle (Active comparator)

In case of mild hepatic impairment (total bilirubin = 1.25xULN), paclitaxel was to be started at a
dose of 135mg/mz2. Docetaxel was a comparator option only for subjects with a total bilirubin
<1xULN, and an AST and/or ALT <1.5xULN if alkaline phosphatase was also >2.5xULN.

In case of ECOG-PS of = 1 or ECOG-PS of 0 and prior pelvic irradiation, vinflunine was to be
started at a dose of 280 mg/m?. In the absence of any haematological toxicity during the first
cycle causing treatment delay or dose reduction, the dose was to be increased to 320 mg/m?
Q3W for the subsequent cycles. See Section 5.2.1.2.1 of the protocol for additional guidelines on
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dose modification for vinflunine, including starting doses in the setting of mild renal and hepatic
impairment and in the elderly.

Note: Vinflunine was only a comparator option in countries where vinflunine was approved for
the treatment of metastatic urothelial cancer, and recruitment to this particular treatment was
capped at 35% of patients in the comparator arm.

Trial treatment began on the day of randomisation or as close as possible to the date on which
the subject was allocated/assigned.

7.2.1.4.  Efficacy variables and outcomes

According to the interim supplementary Statistical Analysis Plan in the last Clinical Study
Protocol, MK-3475-045-13, dated 05 Oct 2016:

The ITT population served as the primary analysis population in this trial.
Co-Primary efficacy endpoints

PFS (that is, time from randomisation to documented PD or death due to any cause,
whichever occurred first).

And

OS (that is, time from randomisation to death due to any cause) in PD-L1CPS = 10%, PD-
L1CPS 2 1%, and all subjects.

The primary analysis of PFS was based on central radiology assessment using RECIST1.1, and
supportive analyses were also performed based on Investigators’ assessments using RECIST1.1.

Comment: the sSAP stated that multiplicity would only be controlled in analyses involving all
patients, or those with tumours expressing a cut-off of PD-L1 CPS = 10%. Note is
made of the plan and subsequent presentation of data pertaining to the PD-L1
positive population.

Table 17: Study PN045 efficacy analysis methods for primary efficacy endpoints

I:ur{pninl.n'\"a'rizhlr Primary (')
[Description, Tima ar Supportive Amnalyzic Aiscing Iata
Paint) (5} Approach | Statistical Method Papulation® Appraach
Prumary Endpoumts.
FF5 (RECIST 1.1} P Testing: Stmnfied Log-rank ITT Censared
independent tesl accerding 1 mles
radialogists” eview Esimation: Stratified Cox in Table 9-5
model with Efran’s te
el lnngg, vt
PES (RECIST 1.1} by 5 Testing: Stratified Log-rank ITT Censored
independent test acoording 1o mles
radiclogists” review — Estimatzon: Stranfied Cox m Tabile 3-5
Semativity amalyses 1 mude] wih Efron’s ue
and 2 handling methad
05 P Testing: Stratified Log-rank ITT Model] based
tesd [ernsored ot last
Estmmation: Stratified Cox contact dalc)
mode] with Efron’s e
T linng rvethiod
05 5 Testimg: Stmtified Log-mok ITr Censored at ume of
tes initiztion of new
Estimation: Stratified Cox therapy or last
model wath Efron’s e assesement date
handling aethod
05 5 Testing: Stratified Log-rank IoT Censored at last
tesd contact date
Estmmation: Swatfied Cox
mde] wnhy Efron’s ue
T linng rvetliod usmg
matiation of new therapy as
timse-dependent covariate
Secondary endpoints
PFS per mRECIST
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ORR per RECIST1.1
Modified RECIST based on BICR.

In order to evaluate the robustness of the PFS endpoint, sensitivity analyses were performed
with different sets of censoring rules.

All the stratified analyses were based on the stratification factors implemented for enrolment,
including ECOG-PS (0/1vs 2), presence or absence of liver metastases, haemoglobin (= 110 g/dL
versus<10 g/dL), and time from completion of most recent chemotherapy (<3 months or = 3

months). An outline of the efficacy analysis strategy was presented.

The strategy to address multiplicity issues with regard to multiple efficacy endpoints, multiple
comparisons, multiple populations, and interim analyses is described in Section8.2.6 and
Section 8.2.9 of the protocol.

Table 18: Study PN045 Efficacy analyses for secondary efficacy endpoints

Endpoint/Variable

Primary (P)

radiologists” review

(Description, Time ar Supportive Analysis Missing Data
Point) (S) Approach | Statistical Method Population? | Approach
Secondary Endpomts:
Objective response P Stratified Miettinen and ITT Subjects with
rate (RECIST 1.1) by Nurminen method missing data are
independent considered non-
radiologists” review responders
PFS (modified P Testing: Stratified Log-rank ITT Censored
RECIST) by test according to rules
independent Estimation: Stratified Cox in Table 9-3
radiologists” review model with Efron’s tie

handling method
Objective response P Stratified Miettinen and ITT Subjects with
rate (modified Nurminen method missing data are
RECIST) by considered non-
independent responders
radiologists” review
Response duration P Summary statistics using All Non-responders are
(RECIST 1.1) by Kaplan-Meier method responders in | excluded from
independent ITT analysis

Exploratory endpoints

These included, but were not limited to:

TThe analysis populations for H3 and H4 are ITT in PD-L1 CPS =1% subjects, and for H5 and H6 are ITT in
PD-L1 CPS =10% subjects.

PFS2 (time from randomisation to subsequent disease progression after initiation of new
anti-cancer therapy, or death from any cause, whichever first,)

Disease control rate

Response to treatment by biomarker subgroups.

Patient-reported outcomes (PROs) while on treatment and post-discontinuation The Clinical
Study Protocol states: ‘EuroQol EQ-5D and EORTC QLQ-C30 questionnaires will be
administered by trained site personnel and completed electronically by subjects.” Missing

data was to be handled using several approaches:

— Truncating the analysis observation period at the visit closest to median duration of
treatment in the comparator arm

— Hierarchical pattern mixture models incorporating reason for

— Missingness (a model that treats disease progression as a time-varying covariate

— Multiple imputation methods (no further details provided).
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7.2.1.5. Randomisation and blinding methods
There was no blinding of investigators or patients as this was an open-label trial.

Randomisation occurred centrally using an interactive voice response system/integrated web
response system (IVRS/IWRS). Subjects were randomised in a 1:1 ratio to pembrolizumab OR
the Investigator’s choice of paclitaxel, docetaxel, or vinflunine. Investigators had to select 1
treatment among the control arm options before randomisation occurred to use in the event
that the subject was randomised to the control arm. After the subject completed baseline
screening procedures and the PI determined that the subject met the inclusion and no exclusion
criteria, the subject was assigned a unique allocation number (AN) through the IVRS/IXRS. The
AN was unique and once assigned, it became the permanent trial identifier for that subject. In
the event a subject was assigned an AN but did not receive study treatment, that subject’s AN
was not reassigned. Subjects who did not meet entry criteria were not to be assigned an AN. A
single subject was not assigned more than 1 allocation number.

Randomisation was stratified according to the following factors:

ECOG-PS (0/1 versus 2)

Presence or absence of liver metastases

Haemoglobin (= 10 g/dL versus<10 g/dL)

Time from completion of most recent chemotherapy (< 3months or 2 3months [90days])

Note: Subjects with ECOG-PS of 2 could only be enrolled if liver metastases were absent,
haemoglobin was = 100g/L, and time from completion (last dose) of most recent chemotherapy
was 23months (90days).

Comment: The sponsor outlined errors in 31 patients pertaining to incorrect stratification:
overall, these do not appear to have resulted in significant imbalances, but as
previously mentioned patients with ECOG-PS 2 are not well represented and several
patients were stratified on incorrect information.

7.2.1.6.  Analysis populations
Efficacy analysis population

The analysis of primary efficacy endpoints are based on the intention -to-treat (ITT) population,
that is, subjects will be included in the treatment group to which they are randomised. Details
on the approach to handling missing data are provided in Section Statistical Methods below.

Safety analysis populations

The All Patients as Treated (APaT) population will be used for the analysis of safety data in this
study. The APaT population consists of all randomised subjects who received at least 1 dose of
study treatment. Subjects will be included in the treatment group corresponding to the trial
treatment they actually received for the analysis of safety data. Subjects who take incorrect trial
treatment for the entire treatment period will be included in the treatment group
corresponding to the trial treatment actually received. The baseline measurement and at least
one laboratory or vital sign measurement obtained subsequent to at least one dose of trial
treatment is required for inclusion in the analysis of each specific parameter.

Comment: The study population is broadly reflective of the population of patients with
advanced/metastatic urothelial cancer encountered in clinical practice, in respect of
demographics and prior therapies, except that it is noted that patients with
creatinine clearance <30 mL/min were excluded, as were subjects with ECOG
performance status >2, while only 6 subjects of ECOG status =2, who had met
several other quite restrictive criteria, were admitted to the trial. Of subjects
rejected for randomisation, poor ECOG performance status was the most prevalent
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reason for rejection, very likely reflecting the frequency with which this is
encountered in practice.

The applicability of the study results to these excluded populations remains to be
established and in particular they cannot be taken as demonstrating safety or
efficacy in patients of ECOG status >2 or in unselected patients of ECOG status =2.

7.2.1.7.  Sample size

The trial planned to randomize 470 subjects in a 1:1 ratio between pembrolizumab and the
control arm. The trial was event driven and sample size calculation was driven by survival
events. Assuming the prevalence rates of PD-L1 CPS 2 1% subjects and PD-L1 CPS = 10%
subjects among the overall population would be 55% and 33%, respectively, a sample size of
470 all subjects would provide approximately 260 PD-L1 CPS = 1% subjects and 156 PD-L1 CPS
= 10% subjects.

The sample size and power calculation of PFS was based on the following assumptions:

PFS follows an exponential distribution with a median of 4 months in the standard
treatment arm;

The true hazard ratios between pembrolizumab and standard therapy are 0.45, 0.5, and 0.5
for PD-L1 CPS = 10%, PD-L1 CPS = 1%, and all subjects, respectively;

An enrolment period of 12 months;

A yearly dropout rate of 5%.

The numbers of PFS events in PD-L1 CPS = 10% and all subjects at the final PFS evaluation were
estimated to be 137 and 420, respectively. The trial provides 97% power for the PFS hypothesis
in PDL1 CPS = 10% subjects and >99% power for the PFS hypothesis in all subjects.

The final OS analysis is to be carried out after approximately 370 deaths in all subjects and 110
deaths in PD-L1 CPS = 10% subjects had occurred between the pembrolizumab arm and the
standard treatment arm for all subjects, barring early stopping for futility or efficacy.

With the above numbers of events and before any alpha roll-over, the trial provides 88% and
86% power to demonstrate superiority of OS of pembrolizumab relative to standard therapy at
the pre-specified initial alpha (one-sided) levels in PD-L1 CPS = 10% and all subjects,
respectively. The sample size and power calculation of OS are based on the following
assumptions: (1) OS follows an exponential distribution with a median of 8 months in the
standard treatment arm; (2) the hazard ratio for OS between pembrolizumab and control
subjects, respectively (deemed to be clinically meaningful in this population); (3) an enrolment
period of 12 months and a minimum of 18 months follow-up after enrolment completion; and
(4) ayearly drop-out rate of 2%.

7.2.1.8. Clinical study protocol and amendments

Comments: Changes to the Clinical Study Protocol, originally activated 23 June 2014, were
made after two interim analyses of the data by an unblinded statistician, and also
incorporated analyses of data external to this trial.

Protocol amendments are listed below. Several are purely administrative. The
decision to add docetaxel to chemotherapy options was made 3 months before
accrual began.

The significant protocol changes all relate to the evolving strategy in respect of
interpretation of the data in the context of biomarker expression. These changes
were made serially during the course of the trial. They do not affect the clinical
conduct of the trial or the outcomes in respect of the overall ITT population but do
alter statistical analyses in respect of subjects stratified by PD-L1 expression,
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which was not stated to be a stratification factor at randomisation but was
introduced in Amendment 4 as a basis for expanded primary endpoints (PFS and
0S in PD-L1 positive and strongly positive groups) and then further modified
(Protocol Amendment 13, 19-09-2016) in which the category of PD-L1 positive
>1% ,<10% is eliminated from second interim and final analyses, leaving a
category of subjects with PD-L1 > 10%, enriched for response to pembrolizumab,
and a category of PD-L1 <10% which could be expected to do better than, but
incorporates, the previous PD-L1 negative category.

The changes in the treatment of data according to PD-L1 status are not critical or
even directly relevant in respect of an application seeling registration for second
line use after prior platinum therapy, without reference to PD-L1 status, based on
arandomised trial that shows a significant overall survival benefit for
pembrolizumab in all comers (see below). Positive or strongly positive PD-L1
biomarker status, while correlated with an increased likelihood of benefit from
pembrolizumab, is not necessary for response.

Protocol Amendment 01 (01-Aug-2014)

In Protocol Amendment 01, which was applicable only in Germany, the timing for follow-up
radiographic imaging was changed to every 12 weeks (*7 days) following the initial
radiographic assessment at 9 weeks or sooner if clinically indicated.

Protocol Amendment 02 (26-Aug-2014)

In Protocol Amendment 02, the protocol was updated to include docetaxel as a chemotherapy
treatment option.

Protocol Amendment 03 (28-Aug-2014)

In Protocol Amendment 03, which was applicable only in Germany, modifications made in
Amendment 02 were incorporated into this country-specific amendment.

Protocol Amendment 04 (no date stated)

Protocol Amendment 04 incorporated agency feedback and updates to the statistical analysis
plan, including elevating PFS and OS in subjects with PD-L1 positive and PD-L1 strongly positive
tumours to co-primary objectives. Due to a change in the Applicant’s biomarker strategy, this
amendment was not released to the Health Authorities.

Protocol Amendment 05 (no date stated)

Protocol Amendment 05, was applicable only in Germany, and included the modifications that
were planned for Amendment 04. Finalization of this amendment was held after it was
determined that Amendment 04 would not be released to the Health Authorities (as explained
above).

Protocol Amendment 06 (15-Jan-2015)

Protocol Amendment 06 was applicable only in the UK. At the request of the UK Health
Authority, this amendment excluded subjects who required ongoing therapy with medications
that are strong inducers of the CYP3A4 enzymes.

Protocol Amendment 07 (20-Feb-2015)

Protocol Amendment 07 was applicable only in France. At the request of the French Health
Authority, this amendment incorporated the current ECI Guidance Document (18-Dec-2014).
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Protocol Amendment 08 (no date stated)

Protocol Amendment 08 was applicable only in France and included the modifications that were
planned for Amendment 04. Finalization of this amendment was held after it was determined
that Amendment 04 would not be released to the Health Authorities (as explained above).

Protocol Amendment 09 (27-Feb-2016)

Protocol Amendment 09 included the planned changes for Amendment 04 (that is, incorporated
agency feedback and PFS and OS in subjects with PD-L1 positive [CPS = 1%] and PD-L1 strongly
positive tumours became co-primary objectives due to emerging evidence suggesting that PD-
L1 status may correlate to outcomes of subjects with recurrent or progressive metastatic
urothelial carcinoma treated with pembrolizumab). In addition, the statistical analysis plan was
updated throughout to reflect the incorporation of the analyses of the primary hypotheses on
PD-L1 positive (CPS 2 1%) and PD-L1 strongly positive subjects.

Protocol Amendment 10 (10-Mar-2016)

In Protocol Amendment 10, which was applicable only in Germany, modifications made in
Amendment 09 were incorporated into this county-specific amendment.

Protocol Amendment 11 (26-May-2016)

Protocol Amendment 11 updated the statistical analysis plan to account for the number of
events in the PD-L1 positive (CPS = 1%) subjects in timing and conduct of the interim and final
analysis, because most of the alpha for testing OS was allocated to the PD-L1 positive (CPS 2
1%) biomarker subgroup. The statistical analysis plan was also updated to account for the
possible postponement of the second interim analysis and/or the final analysis for up to 4
additional months to accrue enough OS events in the PD-L1 positive (CPS = 1%) subjects after
the planned number of OS events in all subjects is achieved.

Protocol Amendment 12 (21-Jun-2016)

In Protocol Amendment 12, which was applicable only in Germany, modifications made in
Amendment 11 were incorporated into this county-specific amendment.

Protocol Amendment 13 (19-Sep-2016)

Protocol Amendment 13 clarified that the basis for PD-L1 positive and strongly positive
categories using CPS cut points was determined outside of this trial (045) (that is, from
protocols KEYNOTE-012, KEYNOTE-052, and epidemiologic studies). Definitions of PD-L1
positive as CPS = 1% and PD-L1 strongly positive as CPS = 10% for this trial were set based on
these external data.

The biomarker strategy was changed based on emerging data external to this trial. Primary
hypotheses on PD-L1 positive (CPS = 1%) subjects would not be formally tested at the second
interim analysis and the final analysis. Alpha allocation among the primary hypotheses for
interim and final analyses was revised accordingly to reflect the change in biomarker strategy.
The reallocation of alpha occurs after the conduct of [A1, and proper adjustment was made to
maintain the control of family-wise type I error rate (FWER) with implementation of this change
(refer to Section 8.2.6 of the protocol).

Protocol Amendment 14 (19-Sep-2016)

In Protocol Amendment 14, which was applicable only in Germany, modifications made in
Amendment 13 were incorporated into this county-specific amendment.

7.2.1.9.  Statistical analysis plan

The sponsor included the Statistical Analysis Plans (SAP) within the Clinical Study Protocol
(latest version dated 19 September) and also provided a supplemental SAP (sSAP) dated 05
October 2016 (the data cut-off date was 07 Sept 2016). It is stated in the SAP of the Study
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Protocol, ‘If, after the study has begun, but prior to any unblinding, changes made to primary
and/or key secondary hypotheses, or the statistical methods related to those hypotheses, then the
protocol will be amended (consistent with ICH Guideline E-9). Changes to exploratory or other
non-confirmatory analyses made after the protocol has been finalized, but prior to unblinding, will
be documented in a supplemental SAP (sSAP) and referenced in the Clinical Study Report (CSR) for
the study. Post hoc exploratory analyses will be clearly identified in the CSR.’

The sSAP was amended to align with Protocol Amendment 13 and to include statistical
considerations on patient-reported outcomes (PRO).

Interim analysis plan

Two interim analyses were planned based on all subjects and PD-L1 CPS 2 10%. For PD-L1 CPS
> 1%, the hypotheses of PFS and OS were only tested at IA1. The futility bounds of this trial are
nonbinding and the bounds are considered guidance rather than strict bounds. Results of the

interim analysis were to be reviewed by an external DMC (eDMC). Based on its

recommendation, the sponsor may prepare a regulatory submission if any of the 6 primary
objectives are met at interim analysis.

The timing, sample size, and decision guidance for the planned PFS and OS analyses for PD-L1
CPS =2 10% and all subjects under one hypothetical scenario with initially assigned type I rates
only are summarized in Table 19 below.

Table 19: Study PN045 Summary of timing, sample size and decision guidance at the
planned PFS and OS analyses

Criteria for Efficacy Boundaryt
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E 420 3182 00007 0733
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Comment: At the IA2 and final analyses, there is both a formal testing of the hypothesis for the
co-primary (PFS and OS) endpoints in the whole study population and in those with
a CPS = 10% that is, there is no statistical analysis of efficacy in the PD-L1>1%
population (previously H3 and H4) in the objectives. As previously stated, this
approach supports the indication being sought and provides some additional
information about the potential for PD-L1 as a complementary diagnostic test.

Table 20: Study PN045 Summary of futility boundary at the planned interim analyses on
(01

Non-binding Futility Boundary

Analvsi Val \IAFPI: 0?' f p-value Approx.
Aty e hvente | ZStatistic | (-sided)at | Observed HR
vents
Boundary at Boundary

IA1 H2 08 185 -1.767 0.961 1.297

All Subjects

H4 0S 99 -1.938 0.974 1.476

PDL1 Positive

H6 OS PDL1 Strongly Positive 35 -1.715 0957 1.587
IA2 H20s 277 0.100 0.460 0.988

All Subjects

Hé6 OS PDLI1 Strongly Positive 82 0.148 0.441 0.968
For demonstration purpose, the beta in this table is based on initially assigned alpha only; actual futility bounds will be updated
if overall beta is changed with respect to alpha roll-over.

Comment: Based on the details in the table, this submission is based on the outcomes after the
second interim analysis (334 patients had died at the data cut-off of 07 September
2016). Should this indication be approved, it is recommended that the sponsor be
required to submit the final study report as a condition of registration.

Efficacy results will be considered to be statistically significant after consideration of the
strategy for controlling the Type I error for multiplicity. Nominal p-values may be computed for
other efficacy analyses as a measure of strength of association between the endpoint and the
treatment effect rather than formal tests of hypotheses.

The strategy to address multiplicity issues with regard to multiple efficacy endpoints and
multiple analyses was described in the sSAP (05 Oct 2016).

The initial alpha allocation among the primary hypotheses was revised in Amendment 13
onward to reflect the change in biomarker strategy. The reallocation of alpha was to occur after
the conduct of IA1, and proper adjustment had been made to maintain the control of FWER with
the implementation of this change. The type I error actually spent at IA1 was to be kept intact
and the reallocation was to be applied only to the remaining unspent alpha. The family-wise
type I error rate for this trial was to be strongly controlled at 2.5% (one-sided) across all
primary hypotheses on PFS and OS and the secondary hypothesis on ORR, with the following
alpha allocation before any alpha roll-over or adjustment for actual information fraction:

0.1% allocated to the PFS hypothesis in all subjects (H1) with 0.02% planned at IA1
1.0% allocated to the OS hypothesis in all subjects (H2), with 0.02% planned at [A1
0.02% allocated to the PFS hypothesis in PD-L1 CPS = 1% (H3) at [A1 only

0.18% allocated to the OS hypothesis in PD-L1 CPS = 1% subjects (H4) at IA1 only

0.38% allocated to the PFS hypothesis in PD-L.1 CPS = 10% subjects (H5), with 0.07%
planned at 1A1

0.82% allocated to the OS hypothesis in PD-L1 CPS = 10% subjects (H6), with 0.04%planned
at IA1 where the alpha spent at [A1 was based on the assumption of the planned
information fractions along with the original pre specified alpha allocation prior to
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Amendment 13 by alpha spending function of Hwang-Shih-DeCani (HSD) with gamma
parameter.

Under the revised alpha allocation, the alpha spending at IA2 and final analysis were
determined by first applying the same HSD gamma (-4) spending function to distribute unspent
alpha to [A2 and final analysis, respectively, and then incorporating them with the alpha that
has already been spent at A1 to form an interpolated alpha spending among the 3 analyses.

Therefore the following was according to the revised/actual plan. The updated efficacy
boundary after alpha rollover at IA2 is shown in Table 21 below based on actual observed data.

Table 21: Study PN045 Updated efficacy boundary after alpha rollover

Hypothesis Alpha Updated Cumulative Updated Efficacy
Allocations for Alpha Spending (% of | Boundary in p-Value
each Hypothesis Overall Alpha) (and Z-Statistic) at
after alpha roll- TA1 TA2 IA2

over

H1: PESm All 0.019212¢ 0.012891 0.019212 0.0151 (2.168)

Subjects (67.1%) (100%)

H2: OSm All 0.018212° 0.000674 0.012457 0.0123 (2.246)

Subjects (3.7%) (68.4%)

H5: PFSm PD-L1 0.003709 0.000867 0.003241 0.0029 (2.7590)

Strongly Positive (23 .4%) (87 4%)

H6: OS 1n PD-L1 0.008212 0.000584 0.006677 0.0065 (2.4836)

Strongly Positive (7.1%) (81.3%)

ORR 1n All Subjects 0018212° 0.003188 0.018212 0.0170 (2.1207)

(17.5%) (100%)

J_r The overall alpha allocated to the hypothesis, not the single analysis;

*Updated based on alpha rollover from H6, H2 and ORR in All Subjects;

¥Updated based on alpha rollover from H6;

sUpdated based on alpha rollover from H6 and H2.

The revised decision guidance for PFS and OS with respect to the rolled-over alpha from the
rejection of other hypotheses is summarized in Table 22. The actual boundaries for the alpha
spending function could be adjusted based on the actual number of events and/or ORR
information fractions observed at the time of the corresponding analysis.
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Table 22: Study PN045 Summary of revised efficacy decision guidance (selected

scenarios)
Updated Efficacy Boundary (after alpha roll-over’)
Approx. Observed HR
p-value (1-sided) at | or ORR-Difference’ at
Analysis Value Z Statistic | Boundary Boundary

If Null Hypotheses of HS and H6 are Rejected

H1 PFS All Subjects 3.060 0.0011 0.691
IA1 H2 05 All Subjects 3331 0.0004 0.613

H1 PFS All Subjects 2.870 0.0021 0.738
IA2 H2 05 All Subjects 2475 0.0067 0.743

H1 PFS All Subyjects 2.677 0.0037 0.770
Final Analysis H2 05 All Subjects 2.143 0.0161 0.800
If Null Hypotheses of H1, H5 and H6 are Rejected
IA1 H2 OS All Subjects 3.265 0.0005 0.619
IA2 H2 OS5 All Subjects 2.390 0.0084 0.751
Final Analysis H2 OS All Subjects 2.045 0.0204 0.809
If Null Hypothesis of H2 is Rejected
A1 ORR All Subjecis 2.899 0.0019 12.9%
IA 2 ORR All Subjects 2358 0.0092 8.2%
Final Analysis ORR All Subjecis 2.358 0.0092 8.2%
If Null Hypothesis of H2 and H6 are Rejected
IA 1 ORR. All Subjects 2.254 0.0121 8.2%
IA2 ORR All Subjects 2.164 0.0152 7.5%
Final Analysis ORR All Subjects 2.164 0.0152 7.5%
:0111},' selective scenarios are demonstrated in this table.
+Assume the underlying ORRs in the control and pembrolizumab groups are 11.6% and 23.2%. respectively.

Comment: The clinical evaluator note the adaptive design of the clinical trial, modification of
the clinical trial objectives and hypotheses in response to interim data analyses,
emerging data external to the trial, the, multiple protocol amendments and event-
driven nature of the analyses. The statistical analyses including determination of
the alpha spending are not fixed, and could be adjusted based on the actual number
of events and/or ORR information. It is noted that the [A2 was undertaken at a time
and event point closer to the number of events for the final analysis (334 (amended
from 344 as per s31 response) actual events compared with 277 required for 1A2
analysis and the 370 deaths required for the final analysis). The reasons for this are
not clear. Thus, the statistical parameters are likely to be different from those stated
above for determining whether to accept or reject the 4 remaining hypotheses, as
well as the p value required for determining the statistical significance of the
findings. The sponsor has been requested to provide these. (Clinical question)

Sponsor’s response to the TGA’s request for further information

The multiplicity-adjusted alpha boundary for the reference of statistical significance is derived
as 0.0123 per the pre-specified alpha allocation and roll-over strategy with the actual
information fraction at this analysis.

7.2.1.10. Participant flow

A total of 542 subjects were randomised into this trial and included in the ITT population
(control: 272; pembrolizumab: 270) (see Table 23). 205 subjects were not accepted for
randomisation due to failure to meet entry criteria, principally inadequate ECOG performance
status or unacceptable recency of chemotherapy, or due to meeting one or more exclusion
criteria (see below).

Of the 542 subjects randomised into this trial, more subjects in the pembrolizumab arm started
study treatment (266 of 270) compared with the control arm (255 of 272).
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Comments:

A higher number of patients withdrew prior to treatment if they were allocated to the
chemotherapy arm (17 versus 4 patients); while reasons for this were not presented, this
suggests that patients were enrolling potentially for access to pembrolizumab perhaps
rather than treatment per se. This represents a source of selection bias, and potentially
those patients withdrawing did not receive any treatment, which may favour the
investigational arm analyses of efficacy using the ITT population. Higher numbers also
withdrew consent during the course of the trial in the comparator arm (29 patients versus
3), which may reflect the unacceptability of chemotherapy and/or unacceptable toxicities.
Taken together, these two rates of withdrawal confirm the high unmet need for a more
effective, less toxic alternative to chemotherapy.

A much higher number in the chemotherapy arm were discontinued due to ‘physician
decision’ (10.6% versus 2.3%) when there are already categories of ‘adverse event’ or
‘clinical progression’ which might capture clinical reasons for stopping. This is a potential
source of bias in an open label trial and the sponsor is requested to explain the basis for
these decisions. (Clinical question)

Table 23: Study PN045 Patient disposition (ITT Population)

Cantrol Pembrolimmmab
n (%) n (%)

Subpects n population m by ]

Starus for Trial

Duscontimaed 205(754) 162 (60.0)
Adverse Event 13 (4.8) 15(5.6)
Death 138 (38.1) 137(50.T)
Lost To Follow-Up 1(0.4) 1(0.4)
Physician Decision 31 1(0.4)
Protocal Viclation 00.00 1(0.4)
Withdrawal By Subject 30010 128

Ongong in Trial 67(24.6) 108 (40.00

Status for Study Medication

Started 235 166

Discontired 232 (94.8) N7(81.6)
Adverse Event 40(15.7) 3109
Clinacal Progression M4 534
Complete Response 1{0.4) 726
Exchuded Medication 2(0.8) 0(0.0)
Phvaician Decision 17(10.6) 6§02.3)
Progressave Disease 129 (50.6) 146 (549
Protocsl Vilation 000.0) 1{0.9)
Withdrawal By Subgect 2{(11.4) 3Ly

Treatment Ongoing 3L 49 (18.4)

Each subject is counted once for Trial Status based on the latest Survival Follow.up record

Each subgect s counted once for Study Medication Status based on the Latest coresponding disposition record

Unknown: A disposition record did ot exist at the time of reporting

Control arm 15 investigator™s choice of pachtaxel, docetaxe] or vinflumine

Database Cutoff Date: 075EP2016

More patients in the pembrolizumab arm remain in the trial (40% versus 24.6%), and more
continued to receive the allocated treatment on trial compared with the control arm (18.4%
versus 1.2%).In the control arm, more patients discontinued from the study due to death
compared to the pembrolizumab arm (58.1% versus 50.7%), or due to withdrawal by patient
(11.0% versus 2.6%) compared with the pembrolizumab arm. A similar proportion of patients
in both arms discontinued the trial due to adverse event, physician decision, or lost to follow-up;
1 subject in the pembrolizumab arm was discontinued due to a protocol violation; this last
subject was included in the ITT.

Of the 542 subjects randomised into this trial, more subjects in the pembrolizumab arm started
study treatment (266 of 270) compared with the control arm (255 of 272). Among subjects who
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started study treatment, the majority of subjects in the trial had discontinued study treatment
(81.6% in pembrolizumab arm, 98.8% in control arm), with approximately half of subjects in
both arms discontinuing study treatment due to PD.

Fewer subjects in the pembrolizumab arm compared with the control arm discontinued study
treatment due to adverse event (10.9% versus 15.7 %,), withdrawal by subject (1.1% versus
11.4%), or physician decision (2.3% versus 10.6%). The same proportion of subjects across the
2 arms discontinued study treatment due to clinical progression of disease (9.4%). Seven
subjects (2.4%) in the pembrolizumab arm discontinued study treatment due to achieving a
complete response, compared with 1 subject (0.4%) in the control arm. The disposition of
subjects in the APaT population was similar to that in ITT population.

7.2.1.11. Major protocol violations/deviations

A pre-defined list of major protocol deviations was created at the start of the trial; however, as
the trial progressed with continued monitoring, the sponsor indicated the list of major
deviations might change. Major protocol deviations listed in this report reflect any reclassified
and/or re-categorised deviations based on the final protocol deviation
classification/categorization for this trial.

The sponsor documented the following major protocol deviations as of 07-Oct-2016 (n=483) as
clinically relevant (n=28). These occurred in patients who:

Did not meet entry criteria (16);
Continued on study treatment after confirmed progression without applicant approval (1);
Received prohibited medication while on study treatment (11).

No subject was excluded from the analyses due to a protocol deviation.

Comment: The protocol deviations listed as clinically relevant relate principally to concurrent
use of prohibited drugs in 11 cases (glucocorticoids in various forms for
miscellaneous indications) and deviations from entry criteria in 16 cases (absence
of required blood test data in 5, low Hb in 3, marginally low creatinine clearance in
1, absence of measurable lesions in 2, on prohibited drugs at time of entry in 2,
stage 2 urothelial cancer in 1, concurrent early stage prostate cancer of Gleason
grade 8 in 1, Hepatitis B serology in 1). This miscellany of deviations does not arise
predominantly from any specific country or treatment centre and does not give rise
to serious concern about the performance of the trial.

Other changes to the conduct of the trial

In a Note to File of the sSAP the sponsor reported incorrect stratification factors applied
incorrectly for 31 of 542 subjects (5.7%).

The incorrect factors included:
Haemoglobin incorrectly stated to be greater than or equal to 10 g/dl (n=1);
Liver metastases stated incorrectly to be absent (n=7);
Liver metastases stated incorrectly to be present (n=1);

Time from completion of most recent chemotherapy stated incorrectly to be greater than or
equal to 3 months (n=14);

Time from completion of most recent chemotherapy stated incorrectly to be less than 3
months (n=8).

The factors applied at randomisation were not altered; all analyses were based on IVRS
stratification.
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One subject was listed as a screen failure but was entered in duplicate by error; [information
redacted] was created in error and is actually [information redacted], who was subsequently
randomised. Therefore, there were 205 subjects who were not randomised (not 206 subjects),

all due to not meeting inclusion/exclusion criteria.
Comments:

Any potential imbalances between the arms arising from the incorrect stratification are
difficult to determine as treatment allocation is not included in the table. The sponsor is
requested to add a column to this table indicating which treatment arm for each patient.

These errors remain uncorrected and this is a potential source of bias if the errors favour
one arm or the other. This is particularly important for the subgroup analyses which have
smaller numbers, and for the analyses by PD-L1 status which are already have imbalanced
due to this not being a stratification factor. It is noted that for 22 /31 patients, these errors
led to a misclassification of having a more favourable prognosis.

[t is noted that the sponsor used two of the three prognostic factors identified by Bellmunt
et al (2010) to stratify patients for this study (Hb and liver metastases (the limitations of
this are discussed in the efficacy data section) with the third being ECOG-PS>0.

The majority of errors pertained to time since chemotherapy, which was associated with a
poorer outcome in the efficacy analyses in this study.

The sponsor is requested to provide sensitivity analyses comparing the outcomes for the
relevant subgroup analyses for PFS, OS and ORR when these factors are corrected. (Clinical
question).

7.2.1.12. Baseline data

Baseline characteristics of the ITT population are presented in the following tables. The
majority of subjects in both arms were male, 265 year of age, White, and former or current
smokers.

The majority of subjects in both arms had an ECOG-PS of 1, had visceral metastatic disease
(including 34.3% with liver metastases), baseline haemoglobin = 100 g/L, and had completed
prior therapy =3 months before being randomised to this trial.

Slightly more subjects in the pembrolizumab arm were in the 265 years of age (61.1% versus
54.0%), had ECOG-PS = 0 (44.1% versus 39%) and were never smokers (38.5% versus 30%)
compared with the control arm.

Slightly fewer subjects in the pembrolizumab arm were in the PD-L1 CPS = 10% group (27.4%
versus 33.1%) compared with the control arm, as PD-L status was not a stratification factor.

Comment: The relatively small proportion with upper urinary tract carcinomas (13.6% and
14.1% in the control and pembrolizumab arms, respectively) is consistent with this
much less common cancer, and very few had only locally advanced disease (3.7% in
each arm designated MO0). As per AJCC staging where distant metastases are not
required to be classed as Stage IV disease, only a single patient was considered as
non-Stage IV.
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Table 24: Study PN045 Patient characteristics (ITT population) (continues over next 3
pages)

Control Pembrolizumab Total
B ™) n (") o ()
Subgect: m populanon an 27 542
Ceender
Male 20 74.3) 200 4.1) 402 740
Female 70 (257 L 259 140 (258
Age (Years)
= 65 125 (46.0) 105 (38.9) 230 424
= 45 147 (5400 165 (61.1) 312 (57.6)
Maan 85.1 66.0 65.5
sD 92 102 87
Median 650 670 66.0
Range 6w B Hwil 2610 88
Race
Azan 38 (21.3) &4 a.n 1n (21.5)
Black Or African American 4 (.5 5 % g {an
Mulnple 1 0.4) 1 (0.4 2 {04)
Whate 201 (735 188 (659.6) 389 (71.8)
Missmng ] 29 12 4.4 0 370
Ethmicity
Hispame Or Latino 15 (3.5 17 &3 2 59
Not Hispanic Or Latino 235 (86.4) 221 (819 456 (341)
Mot Reported 16 5.9 p. {10.4) “ 1
Unknown L] @y 4 (1.5 10 (18)
ECOG
[0] Normal Actvaty 106 (39.0) 119 H1) 5 {415
[1] Symptoms, but ambulatory 158 (58.1) 143 (3300 n (35.5)
[2] Ambulatory but unable to 4 (1.5) 2 0.7 ] {Ln
wark
Misung ) (1.5 & @an 10 (18)
Aletastatic Staging
MX 0 (.00 2 0.7 2 04
MO 0 @a.mn 10 amn 0 (0]
M1 251 (96.0) 258 (85.6) 519 (35.8)
Mhsung 1 0.4) 0 (0.00 1 02
Cancer Staging
n 0 0.0 1 0.4 1 02
v mn (99.6) 269 (59.6) 540 99.6)
Missng 1 (0.4) 0 0.0 1 (]
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Table 24 continued: Study PN045 Patient characteristics (ITT population) (continues
over next 3 pages)

Control Pembrohzumab Total
n (%o} n (%a) n (a)

Prior Platinum Therapy

Cisplatin 213 (78.3) 198 (73.3) 411 (75.8)

Carboplatin 56 (20.6) 70 (25.9) 126 (23.3)

Orther {oxaliplatin nedaplatim} 2 (0.7 1 04 3 (0.6)

Missing 1 (0.4 1 04 2 (0.4
Setting of Mozt Recent Prior Therapy

Neo Admvant 22 8.1 19 (7.0 41 (7.6}

Adpvant il (11.4) 12 44 43 (7.9

First Line 157 (57.7 183 (67.8) 340 (62.7)

Second Line 60 (22.1) 55 (20.4) 115 (21.3)

Third Line 1 (0.4 a (0.0 1 (0.2)

Mizsing 1 (0.4 1 04 2 (0.4
Liver Metastases

Abszent 176 (64.7) 179 (66.3) 355 (63.5)

Prezant 95 (34.9) 91 (33.7) 186 (34.3)

Mizsing 1 (0.4 a (0.0 1 (0.2)
Baseline hemoglobint

=10 gdL 233 (82.0) 219 (81.1) 442 (BL.5)

=10 g/'dL 44 (16.2) 43 (159 87 (16.1)

Missing 3 {1.8) 8 (3.0 13 24)
Time from CompletionDizcontinuation of Mozt recent Prior Therapy to Baseline

=3 Months 167 (614} 166 (61.5) 333 (61.4)

=3 Months 104 (38.2) 103 (38.1) 207 (38.3)

Missing 1 (0.4 1 {04 2 (0.4
Prior Brain Metaztasis Status

Abszent 267 (98.2) 268 (99.3) 535 (98.7)

Presant 5 {1.8) 2 0.7 7 (1.3}
Ceographic Region ET

EU 117 (43.00 106 (39.3) 23 (41.1)

Mon-EU 155 (57.0) 164 (60.T) 319 (58.9)
Geographic Fegion TS

us 59 (2L.7) 47 (174 106 (19.8)

Mon-US 213 (78.3) 213 (82.6) 436 (80.4)
Geographic Fegion Asian

East-Asian 48 (17.6) 58 (21.5) 106 (19.8)

Mon-East Asian 224 (82.4) 212 (78.5) 436 (B0.4)
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Table 24 continued: Study PN045 Patient characteristics (ITT population) (continues
over next 3 pages)

Cemtral Pemibxelansnat Total
L ) n ak n ap
Siady Medication Breakdevn!
Faclitaxel [T (309 7 {00 T (155
Docetaxel 54 (0m 0 {om LT (155
Vinflupine 7 (320 0 L)) £7 (l61)
Femberlimmah 0 {0 265 )] 65 (4913
Musing 17 5.3 4 a5 pi | (G;
Smoling Sears
Fever Smoker 53 (30.5) 104 (5% 1357 349
Ex Smoker 148 (S0 135 {500 pr-T (5240
Cuarent Semaker 38 (14 b {107 &7 (124
Musing 3 (LI 1 {046 4 0N
Histolopy
P Trastanoaal Cell (Fh {124 154 {559 35 o
Predominaly Tramsitiona] Cell 73 {268 £ (o 155 258
Cither 2 {0 2 LU 2 0.4
Missing 2 07 0 o) 2 {0.4)
FD-L1 CF5 1% Cutoll
FLnL1CP5 < 1% 147 (0 13 (5 % m
FIRL1 CF5 = 1% 1 {#4.1) 1 400 10 {424y
Mirving 5 {18 g o3 14 (el 7]
FD.L1 CF5 10% Cutoll
FDL1CPS < 10 176 TR 125 (5 182 (56 5
FI:L1 CF5 == 108 L] (350 T4 el 4] 154 {303y
Missing & oy 1 3T 15 (30
Sum of Tarpet Letion at Baselinel
= Mntinn 1n? {430 132 {459 249 {435
=hledien 135 {494 i {414 23 61y
Mesing 0 {74) 3 2.5 43 {75)
Rk Seoret
[ ET] {142 M (o) E {151
1 97 {357 05 (358 193 (35.6)
2 &0 (94 -] {244 145 (e
34 43 {14.5) 4% {157 5 Ly
Mining & {23 E (e ] H {25
Frior CyvirecisanrNephrottam
Ko fT] (513 i) {774y 430 (793
Yes 51 {188} 51 feat )] 1z 0Ty
Site of Primary Tumor
Upper Tract 7 (13.6) i {141 75 {13.8)
Lawer Tract 3 (250} 12 {E5.9) 465 (&5
Mssing 1 {04 o 0o 1 {03
Frier BOG Therapy
Mo 250 (IR T 258 [ 3T ETT3 [ ]
Yes 2 @1 n (e L1 {100
Visceral Dtsease al Bacelime
Lymph Node Ouby ET] (140 o {10 &7 (124
Visceral Disease 233 (E5N 240 (EEm 473 i3
Mivsing 1 {0.4) 1 {0.4) z {0.4)
THme out of the 10 subpects (3 m pambxohnznat; 4 @ eontrol) with mavsmg values m oy catepory had ECOG donaneted after
b rasddoma oo date s guioe 1o of oa Cyele 1 Day 1.
*Tem ondl of the 13 subjects {6 m pembrolinamat; 4 in control) with mivting valoes i ths category had pon-misvsing
measremens afler the randoomation date and pricy to o on Cyede | Day 1.
¥ Actoal shachy medication recerved by patients. Misung saboss m ths category are andomred subjects who did nof tale study
medication.
HRECIET 1.1 meamrable disease 23 avessed by blinded independent central reviewer.
Baseline vahues shown in this tble were collecied on or before rndondmation doie
Ceefrol s is mvestspator’s choace of paclitene], docetue] or viafonine,
Darsbuise Compdf Daser Q7SEPI006
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Comments: Baseline data as presented in the CSR show the arms to be well balanced for
baseline characteristics. Imbalances in respect of a greater proportion of older
patients and never-smoker in the pembrolizumab arm may have mildly favoured
the control arm, but the magnitude of any such effect would be small.

The patient characteristics for the ITT population by PD-L1 CPS = 10% status were
summarised. Ninety patients enrolled in the control arm and 74 in the
pembrolizumab arm were found to have PD-L1= 10%; of these, 84 and 71 received
their allocated treatment, respectively. From the information presented, apart
from the absolute numbers in each arm, the arms were relatively well balanced.
While the control arm patients were younger (55.6% < 65 years of age) compared
with the pembrolizumab arm (44.6% <65 years) and they were more likely to
have had a greater than 3-month interval since chemotherapy, this group included
more patients with poorer performance status (ECOG 1: 62.7% versus 53.5%).

There is some uncertainty about the balance between the arms for patients with
respect to time since chemotherapy given the errors in the data at randomisation.

The actual chemotherapy received appears to be missing for 7.8% in the control
arm, despite this information being required at randomisation.

7.2.1.13. Results for the primary efficacy outcome
Overall survival among all subjects

A total of 334 (61.6%) deaths were observed among all subjects in the ITT population as of the
data cut-off date of 07-Sep-2016. The median OS was 10.3 months (95% CI: 8.0, 11.8) in the
pembrolizumab arm versus 7.4 months (95% CI: 6.1, 8.3) in the control arm. The HR for OS was
0.73 (95% CI: 0.59, 0.91), with a one-sided p-value of 0.002 in favour of pembrolizumab over
the control.

The median (range) follow-up duration for all subjects in the intent-to-treat (ITT) population
was 10.3 (0.2 to 20.8) months in the pembrolizumab arm and 7.9 (0.3 to 20.3) months in the
control arm.

Table 25: Study PN045 Analysis of overall survival (ITT population)

Event Median 05 ° 0% Rate at 05 Rate at Pembrolimamab vs. Coatrol
Numnber | Person| 100 {Mioaths) Months 6 in % Months 12m %
of - Person-
Treatment N | Events | Month | Months (#5% CT) (95% CT) (95% CT) Hazard Ratior (95% CTy p-Vahae!
%) § )
Ceanrel ml 1w [19351] @3 T4(6.0.83) |567(50.3 62.6)(30.7(25.0. 36.7)
(65 &)
Pembrolnumab 70| 155 (2347| 646 | 103(80.118) |63.9(570 604) (430375 409 0.72 (0.539, 0.91) 0.00224
(57.4)

" From proghct-limst (Kaplan-Meer) method for censored data

* Based on stratified Cox regression model with treatment as 3 covasiate stratified by Exstern Cooperative Oncalogy Group (ECOG) Performance Scale (071 vs
2}.1:5;1&:: of absence of liver metastases, bemogloban (= 10 gdl vs. <10 gidL), and time from completion of most recent chemotberapy (<3 months or =23

| Ome-sided pvalue hased on stratified Jog-rank test

Control am & w\.ﬂhpﬂu'i choce of pachitaxel, docetaxe] or vinflumpe

Database Cutod Date: 0TSEPXI16
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Figure 10: Study PN045 Kaplan-Meier estimates of overall survival (ITT population) as of
07 Sept 2017
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o 2 4 6 8 10 12 14 16 18 20 22 24
Time in Months
Number of subject at risk
Control 272 232 171 138 109 89 55 27 14 3 0 0 0

Pembrolizumah 270 226 194 169 147 131 & M 27 13 & 0 0

The estimated OS rates at 6 months were 63.9% for pembrolizumab and 56.7% for control, and
at 12 months was 43.9% for pembrolizumab and 30.7% for control.

Comments:

The HR, alpha allocation and p value for rejection of the null hypothesis in the population as
whole when there have been 334 deaths overall and 104 in the PD-L1= 10% cohort are not
presented. (Clinical question).

The reported significant p value and the HR are noted for the median OS in the
pembrolizumab arm compared with control. It is also noted that the 95% confidence
intervals overlap.

Given there was an imbalance in the numbers who actually received treatment between the
arms for the ITT population, the sponsor is requested to undertake a sensitivity analysis for
both PFS and OS including only those who received at least one dose of their allocated study
treatment. (Clinical question).

Initially more patients die in the pembrolizumab arm. This may reflect the delayed time for
an effect in patients with rapidly progressing disease and the sponsor is requested to
provide a breakdown of the PD-L1 status of those patients progressing or dying within the
first 3 months and to provide any insights from other subgroup analyses (Clinical question).

With a median follow-up of only 10 months, there is a high rate of censoring and it is unclear
how many patients with a CR, PR or stable disease have durable responses; the shape of the
K-M curve beyond 10 months should be interpreted with caution.

Analyses of OS by subgroup

The sponsor presented multiple subgroup analyses in a Forest plot (see the tables included in
Figure 11). Included in these reported analyses were ‘Bellmunt risk scores’ (no citation included
in the text); see Comments below.

Accepting the limitations, those not appearing to have improved OS were patients described as
‘non-White’, those from East Asia and never smokers.
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Figure 11: Study PN045 OS by subgroup point estimate and nominal 95% confidence
intervals (ITT population)
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Based on Cox regression model with treatment as covaniates and stratified by Eastern Cooperative Oncology
Group (ECOG) Performance Scale (V1 vs, 2). presence or absence of liver metastases, hemoglobin (>=10 g/dL
vs, <10 g/dL). and fime from completion of most recent chemotherapy (<3 months or >=3 months)

Control armm is imvestigator’s choice of paclitaxel. docetaxel or vinflunine,
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Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 65 of 203
(pembrolizumab)



Therapeutic Goods Administration

Figure 11 continued: Study PN045 OS by subgroup point estimate and nominal 95%
confidence intervals (ITT population)
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Based on Cox regression model with treatment as covanates and stratified by Eastem Cooperative Oncology
Group (ECOG) Performance Seale (0/1 vs. 2), presence or absence of liver metastases. hemoglobin (>=10 g/dL
vs, <10 g/dL). and time from completion of most recent chemotherapy (<3 months or >=3 months)

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine,

Database Cutoff Date: 0TSEP2016
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Figure 11 continued: Study PN045 OS by subgroup point estimate and nominal 95%
confidence intervals (ITT population)
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Based on Cox regression model with treatment as covaniates and stratified by Eastern Cooperative Oncology

Group (ECOG) Performance Scale (01 vs. 2), presence or absence of liver metastases, hemoglobin (>==10 g/dL

vs, <10 g'dL), and time from completion of most recent chemotherapy (<3 months or >=3 months)

Control arm is investigator's choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

While no substantial difference appeared when patients were divided into <65 years and = 65
years, the OS data by age groups presented in Tables 14.2-12 - 14.2-15 copied below (Tables 26-
29), indicate that patients 275 age<85 years fared substantially worse than those receiving
chemotherapy (HR 1.52; 95% CI: 0.79, 2.89). There were no patients randomised to receive
chemotherapy amongst the 6 patients over the age of 85 participating and therefore no
comparison can be made.
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Table 26: Study PN045 Overall survival analyses of patients aged <65 years (ITT
population)

Eveni Meduam 05 05 Rate at 0% Raic at Pebrohrumab va. Contral
Rate!
Number |Peson| 100 (Miomths) Months 6 m% " | Moaths 12 in %
of Person '
Treatoment N | Events |Month | Months (5% CT) (95% CT) (95% CT) Hazard Ratio® (35% CT)* p-Valuc!
(*=) s (el
Contral 125| 85 G029 94 T5(6.3,.57 [60.5(50.0, 68.T)| 297 (205, 318.4)
(68.0)
Pembmalirumab 105 &4 BET9| 72 BO(60 11.8) |60.7(50.7, 69.3) 4001 (30.4, 49.6) 075 (0.53, 1.05) Q04550
{610

" From product-lmt (Kaplan-Meier) method for censoned data

¥ Rased on stratifisd Cox regresaon mode] with treatment as a covanate stranfied by Eastern Cooperatrve Oncalogy Group (FEOOG) Performance Scale (0] vs
1, presence or absence of hver metastases, bonoglobm (2 10 gdL va. <10 g'dL). and time Fom completion of most recent chanotherapy (<53 months or =3
muonths)

! Oc-sided pvalue based on stratified log-rank test

Control amm 15 mvestgator s chosce of paclitaxel, docetace] or vinflunsne

Diatabase Cutodf Diate: 0TSEP2016

Table 27: Study PN045 Overall survival analyses of patients 65 years < age<75 years (ITT
population)

Evenl | Median 05 05 Ratc st 0% Faic al Pantyobzamab vi, Comirol
Rate/
MNumber | Pason | 100 (Months) Months 6m % " | Months 17 in %
of Person !
Trcatment N | Events | Month | Months (5% CT) (95% CT) (#5% CT) Harard Ratio® {35% CT)* p-Vakue!
{%a) . (e}
Comtrol 4] 70 7174 98 GB{4T7 B0y |526 (421, 62.1)| 2900 (0.0, 38.6)
{67.3)
Pembrolrumal 113} 61 9882 | 62 105 (8.0, 16.0) |65.7 (560, T3.T) | 462 (36.5, 55.4) 06 (043, 0.9 000712
(34.0)

! From product-limar (Kaplan-Meier) methad for consesed datn

¥ Hased on amatified Cox regression mode] vnth meatment a5 a covanate stranfied by Exstern Cooperative Oncology Group (ECOCH) Performance Scale (001 v
1), presence or abemnce of lver metastaees, bemoglobm (= 10 gL v, <10 g/dL), and 1me fiom completion of mos vecent chemotberapy (<3 momhs or =3
macnths)

¥ Onse-saded povalue based on stratfisd log-rank test,

Conerol arm w meestigator s chosce of pacliaxel, docetaxe] or vinflunsne

Database Catoff Date: 0TSEP2016

Table 28: Study PN045 Overall survival analyses of patients 75 years < age<85 years (ITT
population)

Event | Median O3’ [ O3 Batewt | O Raea Pewbroluzumab vs, Control
Flate!
Munber |Person| 100 (Moot | Months 6 in % 7 | Meutls 12 in %
af Person t
Teeatuent W | Eveots |Month| Mombs | (93%CT) (93 CT 93 CT) Hazard Rasio® (83% CT¢ p-Valie!
[
Control 3| M [347] T8 £9036.) [F57(3R2.60.40(383 (220,535
(53.8)
Penebnolusmab 45| 22 [400T| 70 | 1037152 (623 (465, THE) 422 (278 360 1.52(0.79, 2.89) 080777
(60.9)

* From product-limat (Raplan-Meier) method for censored das,

¥ Based on stranified Cox regressson mode] wath treatment as 2 covanate sranfied by Eastern Cooperatve Oncology CGrowp (ECOG) Performance Scale (V] vs
1, presmace or abeence of bver metastaies, bemogloba (= 10 gL vs. <10 gL}, and ime from completion of most recent chemotherapy (<3 months or =3
mcmeha)

! Dpe-saded p-value based on stratified log-rank test,

Congrol anm i1s mvesngator s choice of pacliooe], docetaxe] or vinfhanane.

Database Cutoff [ate: 07SEP2016
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Table 29: Study PN045 Overall survival analyses of patients aged =285 years (ITT
population)

| Event Baie' Median 05 5 Bade at 05 Raic st
Mumber of | Person- | 100 Person (Months) Momilys 610% " Mol 17 m %
Trcatasent | M | Events (%8 | Menths | Momnths (%) | (5% CTy | {95% CT) | (95% CT)
Comtral n] O (NA) MA NA | MAL..) | NA(..) | MNAC..)
Penshrolimamab -] 2(333) 1 B0 | 2.3 | Mot Reached (11,6, ) | 1000(. % B33{273.97.5)

" From product-limat (Raplan-Meer) method for censered data

* Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (BOOKG) Performance Scale (071 v
1, presence or absence of lver metasiases, hemogloben (= 10 gfdl v <10 g/dl.). and nme from completon of most recent chemotherapy (<3 months or =3
momths)

Contral arm & mvestigator s chowe of pachitaxe], docetaxe] or vinflunee

Diatsbase Cueoff Date: 0TSEP2014

Comments:

The limitations of subgroup analyses are acknowledged and there appeared to be a much
better than expected performance in the chemotherapy arm for those aged between 75 and
85 years; nonetheless, the very poor outcomes in older patients receiving pembrolizumab
raises uncertainties about the benefit-risk in this population, which requires further
investigation.

There is an apparently higher risk of harm with pembrolizumab in those over the age of 75
(HR for death 1.52 (95% CI: 0.79, 2.89), and there is no comparative evidence for patients
beyond the age of 85 to provide evidence of safety and efficacy in this subpopulation.
Whether a small percentage of responders experience a durable response is not clear, and
whether there is any way of selecting such patients remains unclear. The PI currently states
that there are no differences in safety or efficacy, using the cut-off of over or under 65 years.
Results from this study do not support that statement and the PI needs to be amended to
include that more deaths were observed with pembrolizumab in patients over the age of 75
with urothelial cancer and caution should be used in this population.

The sponsor refers to the ‘Bellmunt risk score’ without citation or provision of the reference
in the Efficacy results section. Bellmunt et al (2010), identified poor prognostic factors in
patients with urothelial carcinoma whose disease had progressed following platinum
treatment and were being randomised to vinflunine or best supportive care, as Hb<10 g/dL,
ECOG-PS>0 and the presence of liver metastases. The authors specifically caution, ‘One
potential weakness of this study is that other agents potentially more effective than vinflunine
might counteract the adverse impact of some of the recognized prognostic factors. Therefore
generalization of the consistency of prognostic factors between regimens might need to be re-
evaluated as additional large second line trials are reported with other agents.’ Thus, these
prognostic factors have not been validated for use in the current study, and the validity of
any comparisons is uncertain.

[t is difficult to interpret many of the subgroup analyses due to small numbers, such as those
of non-white race or from the East Asian region.

Of note, never smokers appear to benefit less than current or former smokers. This is
consistent with other cancers where smoking is an aetiological factor such as non-small cell
lung cancer, where a history of smoking is associated with a greater response, perhaps as a
surrogate of mutational load and reliance on dampening of immune recognition pathways is
greater. Urothelial carcinoma occurs more commonly in patients with mismatch repair gene
deficiencies, which is also associated with a high mutational load; no data have been
presented.

Only 5 of 6 patients with ECOG-PS 2 received treatment (3 in the chemotherapy arm, 2 in
the pembrolizumab arm) and no conclusions can be drawn about efficacy and safety in this

group.
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Sponsor’s response to Clinical question 26 where the sponsor was requested to provide sub-
group analysis in respect of those subjects with (a) death or (b) disease progression within the
first three months after initiation of treatment.

The sponsor stated there were ‘no significant differences in baseline characteristics across arms,
though some slight imbalances were noted.’

Evaluator’s Second round comment: accepting the limitations of a subgroup analyses from
the tables of baseline characteristics presented for those dying or experiencing progression
within 3 months, there was an imbalance indicating:

A higher risk of progression for the following groups receiving pembrolizumab:
Age 265 years (PFS rate 57.7% with pembrolizumab vs. 50.7% in control arm)
Asian patients (PFS rate 27.6% with pembrolizumab vs. 15.8% in control arm
Never smokers (PFS rate 41.7% with pembrolizumab vs. 31.5% in control arm)
A lower risk of progression for the following groups receiving pembrolizumab:
‘White’ race (PFS rate 65.6% with pembrolizumab vs. 79.5% in control arm)

[t is also noted that the proportion with PD-L1 expression CPS = 10% experiencing early
progression was reasonably similar in the pembrolizumab arm (n=48, 29.4%) and in the
control arm (n=51, 34.9%), suggesting this is not useful in identifying those likely to benefit,
including within the first 3 months.

Progression-free survival per RECIST 1.1 by central radiology assessment among all subjects

A total of 437 PFS events were reported at the time of the data cut-off. The median PFS was 2.1
months (95% CI: 2.0, 2.2) in the pembrolizumab arm versus 3.3 months (95% CI: 2.3, 3.5) in the
control arm (HR [95% CI] = 0.98 [0.81, 1.19]; p=0.416).

Subgroup analyses tables by age presented in 14.2-7- 14.2.10 mirror those for OS, with the 75-
85 year olds having a poorer outcome with a median PFS of 2.1 months (91% CI: 2.0, 4.8)
compared with 3.7 months for the control (95% CI: 2.1, 5.2) with a HR 1.52 (95% CI: 0.88, 2.64).
No comparison is possible for those > 85 years, but 5/6 patients actually treated with
pembrolizumab had an event (1 patient randomised to the pembrolizumab arm was not
treated).

Other notable differences were in those patients with more heavily pre-treated disease
receiving the pembrolizumab as their 3rd line of treatment in the trial, those with less than 3
months since their previous chemotherapy regimen and those with greater tumour volume.

The median PFS, HRs, and p-values by Site Radiology Assessment are similar compared with the
results by Central Radiology Assessment.

Comments:

The poorer median PFS overall in those receiving pembrolizumab is of concern; although
the HR is not statistically significant, the 95% confidence intervals do not overlap suggesting
areal difference. Within this group with earlier progression when treated with
pembrolizumab, a proportion die earlier than those in the control arm. The sponsor has
been asked to provide a subgroup analysis for those progressing or dying early. (Clinical
question) The table in the Clinical Trials section includes the PFS responses to inform
clinicians.

A notable group experiencing a higher risk of progression and earlier death are those aged
75-85. This appears to be due in part to a higher than expected response rate to
chemotherapy compared with the general population (see Section on ORR) and whether
there are more durable responses in this age group with pembrolizumab will be a key.
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Those with more rapidly progressing disease, including those more heavily pre-treated,
appear less likely to benefit as indicated by HRs that cross 1. Whether those progressing
within 3 months of chemotherapy also benefit is unclear due to data recording errors at
randomisation which were not corrected in the ITT analyses - the sponsor has been
requested to undertake sensitivity analyses including the correct data. A PI statement has
been recommended to use caution in commencing pembrolizumab in these circumstances.

In the Dosage and Administration section, the PI currently contains advice regarding
continuing treatment beyond progression based on the phenomenon of pseudoprogression
and non-conventional clinical benefit. The sponsor has been requested to provide any data
from this trial that clearly supports demonstration of any such benefit and in particular any
PRs or CRs. In the absence of evidence, the PI should not recommend continuation beyond
progression in this population and a specific statement should be included in the Clinical
Trials and Dosage and Administration section advising no CRs or PRs have been observed to
balance the decision.

The PI table 5 currently includes response duration which is based on immature data and
should be removed. This table should only include data from the co-primary endpoints and
ORR data should be mentioned in the text

Figure 12: Kaplan-Meier estimates of PFS based on RECIST1.1 per Central Radiological
Assessment (ITT population)
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Conftrol arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Additional primary endpoints as of Amendment 13 included OS and PFS in patients with PD-L1
CPS 210% and PD-L1 CPS > 1%

Note is made that the analyses for the PD-L1 positive population (that is, CPS = 1%) do not
include corrections for multiplicity.

Overall survival among patients with PD-L1 CPS 2 10%

A total of 104 deaths were observed among patients with PD-L1 CPS = 10% as of the data cut-off
date of 07-Sep-2016. The estimated median OS was 8.0 months (95% CI: 5.0, 12.3) versus 5.2
months (95% CI: 4.0, 7.4), respectively (observed HR [95% CI] = 0.57 [0.37, 0.88]; p=0.005).

The median OS in this subpopulation was lower than in the overall population in both
pembrolizumab and control arms, which the sponsor attributed to PD-L1 CPS = 10% potentially
being a negative prognostic factor.
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Comments:

Rather than identifying a population with an improved median OS, use of this biomarker
cut-off has identified a group with a shorter-lived response and survival. Any long term
responses observed within this group may be coincidental and unrelated to PD-L1
expression.

This suggests that this cut-point for PD-L1 expression cannot be used as a predictive
biomarker to enrich OS outcomes for all comers.

The sponsor’s hypothesis that it might be associated with a poorer prognosis requires
prospective validation. There are potentially many confounding factors, such those with a
higher CPS being older, having more advanced or more rapidly progressing disease which
appear to be associated with a poorer prognosis in this particular study. The PD-L1 selected
populations were not stratified at the outset of the trial, already have numeric imbalances,
and may be vulnerable to additional imbalances with errors in the stratification factor data
and randomisation.

The ITT analysis will include an imbalance in patients who did not receive their allocated
treatment, which is likely to affect the chemotherapy arm more. The sponsor is requested to
present a sensitivity analysis in this subgroup with PD-L1 CPS = 10% for those who received
at least one dose of treatment. (Clinical question)

Table 30: Study PN045 Analysis of overall survival in patients with PD-L1 CPS = 10% (ITT
population)

Event | Medim©S' | OS Raeat | OS Ratem Pearlmolizunsals vs. Control
Raie/
Murmnber | Person ([E1] {Mionghs) Manths 6 m % T Months 17 en %%
of Person | :
Treatment N | Events | Month | Mombs (93% CTy {95% CT) (85% CT) Hazard Ratio® (85% CT) p-Value!
(*a) 5 (%) |
Contral on 1] 5M.3 105 S20(40.74) [AT2(360 376269175 370
(65.T) |
Pembeolizumab fa| a4 |sEer| 75 | B0(50,129) |585(463 689)| 308 (260, 513) 0,57 (0.37, 0.88) 000483
(99.5)

! From product-lemst {Kaplan-Meier) method for censored data

* Based on stratified Cox regression mode] wath treatment as a covarate stratified by Eastern Cooperative Croology Group (ECOG) Parformance Scalbe (001 v
2), presence of absence of liver metastases, hemoglobin (= 10 g/dL vs. <10 p/dL), and time from completion of most recent chematherapy (-3 months or =3
monshs}

¥ One-saded pvalne based on stratefied log-rank test

Contiol arm is mvestigabor's chowee of paclitaxel. docctaxe]l or vinfhmmane.

Dratabasc Cutoff Daee: OTSEP2016

The subgroup analyses are presented in the CSR but any conclusions are limited by the small
numbers and large confidence intervals. This was not a stratification factor due to the late
inclusion in the Study Protocol after the study was underway, and imbalances have resulted
between arms, further limiting interpretation.

Comment: Of note, those never smokers and those more heavily pre-treated (at least 2 prior
chemotherapy regimens in the metastatic setting) appeared to have worse
outcomes, regardless of whether the tumour expressed higher levels of PD-L1
which suggests pembrolizumab may not be the best choice of treatment in such
patients. A PI change has been recommended for those with aggressive, rapidly
progressing disease. (PI Comments)

Progression-free Survival Based on Central Radiology Assessment among patients with PD-L1
CPS>210%

A total of 131 PFS events were reported at the time of the data cut-off. The median PFS was 2.1
months (95% CI: 1.9, 2.1) in the pembrolizumab arm versus 3.1 months (95% CI: 2.2, 3.4) in the
control arm (HR [95% CI] = 0.89 [0.61, 1.28]; p=0.240).
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Table 31: Study PN045 Analysis of progression-free survival based on RECIST1.1 per
Central Radiology Assessment in patients with PD-L1 CPS = 10% (ITT population)

Event Median PFS FFS Rate at PFS Ratc at Pembrohrumaly vs. Comtrol
Rate/
Mumber | Person| 100 [hMonghe) Months 610 % | | Moaths 12 ;%
Uf pﬂ&-ml ¥
Treatmen N | Evems | Month | Mol (B5% CT) (93% CT) (95% CT) Hazard Rato® (35% CT) p-Value!
(%) s %)
Control 20 ¥ 3 2R3 R 254 3122 34) |1BE5(106, 281} 37(0.7, 10.9)
(80,00
Pemlwolirumab T4 59 64| 186 21{19 2.1y |247(155 345 17.7(9.5 27.9) 08D (061, 1.28) 023958
(M.

Progresaion- fee survival 15 defined as tne fom randomeation to disease progresam, or death, whechever ocours first

" Frem product-lmit (Kaplan-Meier) method for censored das

" Based on stranified Cox regression miodel with treatment &5 a covanate stratified by Eastern Cooperative Cncology Group (ECOKE) Performunnce Scabe (0V] vs.
1), presence or absence of hver metastases, hemogloban (= 10 gfdl ve <10 g/dL), and nme from complenon of most recent chemotherapy (<3 months or =3
peanths)

! Ome-sided povalue based on stratified log-ramk fest

Conirol arm s mvestigaton's chowee of paclitaxel, docctaxel or vinflumine.

Databace Carodt Date: 07TSEP20I6

Comment: These results mirror those of the OS data with a shorter median PFS in patients
with the higher PD-L1 expression and non-overlapping confidence intervals. The
comments made above with regard to the OS outcomes in this group apply to this
endpoint, and have not been repeated.

Overall Survival Among patients with PD-L1 CPS > 1%

A total of 142 deaths were observed among subjects with PD-L1 CPS 2 1% as of the data cut-off
date of 07-Sep-2016. The median OS was 11.3 months [95% CI: 7.7, 16.0] versus 6.9 months
[95% CI: 4.7, 8.8], respectively) (HR [95% CI] = 0.61 [0.43, 0.86]; p=0.002). Note: this p-value is
not multiplicity-adjusted.

The subgroup analyses as presented were similar to those reported for the study population as
a whole.

Table 32: Study PN045 Analysis of overall survival in patients with PD-L1 CPS = 1% (ITT
population)

Event Median 0S © OS5 Rate at OS5 Rate at Pembroliznmab vs. Control
Rate/
Number |Person| 100 (Months) Months 6 in % | | Months 12 in %
of - Person- T
Treatment N | Events | Month | Months (95% CI) (95% CT) (95% CI) Hazard Ratio” (95% CI): p-Value®
) | s | @)
Control 120 81 8230 08 69(4.7.88) [51.6(41.9,60.4)(28.8(204,37.7)
(67.5)
Pembrolizumab 110 61 971.1 6.3 11.3(7.7.16.0) |65.9(56.1,73.9)[46.5(36.4, 55.8) 0.61 (0.43,0.86) 0.00239
(53.5)

TFrom product-limit (Kaplan-Meier) method for censored data.

“Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs.
2), presence or absence of liver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or =3
months)

% One-sided p-value based on stratified log-rank test.
Control arm is investigator’s choice of paclitaxel. docetaxel or vinflunine.
Database Cutoff Date: 07SEP2016

Source: [P045V01: analysis-adsl; adtte]

Progression-free survival with central radiology assessment among patients with PD-L1 CPS >
1%

The median PFS was 2.1 months (95% Cl: 2.0, 2.4) in the pembrolizumab arm versus 3.2
months (95% CI: 2.2, 3.4) in the control arm (HR [95% CI] = 0.91 [0.618, 1.24]; p=0.264). This p-
value is not multiplicity-adjusted.
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Table 33: Analysis of progression-free survival based on RECIST1.1 per Central Radiology
Assessment in patients with PD-L1 CPS = 1% (ITT population)

Event Median PFS’ PFS Rate at PFES Rate at Pembrolizumab vs. Control
Rate/
Number | Person| 100 (Months) Months 6 in % Months 12 in %
of - Person- !
Treatment N | Events | Month | Months (95% CI) (95% CT) (95% CT) Hazard Ratio (95% CI): p-Value®
(%6) s Ce)
Coatrol 120 98 4213 | 233 32(2.2.34) |205(13.3,28.8)| 44(1.4,10.4)
(81.7)
Pembrolizumab 110 85 5008 | 16.7 21(2.0.24) |28.4(20.3,37.1)(20.9(13.6, 29.3) 0.91(0.68,1.24) 0.26443
(77.3)

Progression-free survival is defined as time from randomization to disease progression, or death, whichever occurs first.
T From product-limit (Kaplan-Meier) method for censored data.
- Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 ws.

2), presence or absence of liver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (<3 months or =3
months)

£ One-sided p-value based on siratified log-rank test.
Control arm is investigator’s choice of paclitaxel. docetaxel or vinflunine.
Database Cutoff Date: 07SEP2016

Source: [P045V01: analysis-adsl; adtte]

No substantial differences were noted in median PFS, HRs, and p-values by Site Radiology
Assessment compared with the results by Central Radiology Assessment.

Sponsor response

The sponsor was requested to present the equivalent data for the PD-L1<1% population. The
comparable tables for 0S, PES and Summary of best overall response are presented here for
continuity as well as in Section 12.

The median OS in patients with PD-L1 CPS<1% in the pembrolizumab (9.6 months) and control
arms (7.5 months) were slightly lower than the median OS in the pembrolizumab (10.3 months)
and control arms (7.4 months) in the overall ITT population. The point estimate of the HR for OS
(0.89 (95% CI 0.66, 1.20; p value 0.22)) suggests there is not a statistically significant difference
between the two groups, and the OS rate at 12 months was greater in the pembrolizumab arm
(42%) compared with the control arm (32%).

Table 34: Analysis of overall survival based on RECIST1.1 per Central Radiology
Assessment in patients with PD-L1 CPS<1% (ITT population)

Event | Median OS T OS Rate at OS Rate at Pembrolizumab vs. Control
Rate/
Number | Person- 100 (Months) Months 6 in % 7| Months 12 in %
of Person- i
Treatment N | Events (Months | Months (95% CT) (95% CT) (95% CT) Hazard Ratio] (95% CI)f p-Valued
(%) (%)
Control 147 95 1081.9 88 75(66,9.7) [61.2(52.4, 68.8)|32.5(24.6,40.6)
(64.6)
Pembrolizomab 151 89 1307.9 68 |96(69 116)(624(541,696)(420(33.0,409) 0.89 (0.66, 1.20) 021877
(58.9)

T From product-limit (Kaplan-Meier) method for censored data.

1 Based on stratified Cox regression mode] with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs.
2), presence or absence of liver metastases, hemoglobin (=10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (<3 months or =3
months).

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

Given a larger number of patients were not treated once randomised to the chemotherapy arm,
the sponsor was requested to provide a sensitivity analysis of OS and PFS with these patients
censored that is, based on the All Patients as Treated analysis population and adjusted for those
patients incorrectly stratified. This has not changed the outcomes significantly, due to the small
numbers involved.
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The median PFS in subjects with PD-L1 CPS<1% in the pembrolizumab (3.3 months) and
control arms (2.1 months) were the opposite of what was seen for the median PFS in the
pembrolizumab (2.1 months) and control arms (3.3 months) in the overall population. The
point estimate of the HR for PFS (1.07 (95% CI 0.82, 1.39)) demonstrates no difference in terms
of PFS between pembrolizumab and the control arm. However, the PFS rate at 12 months was
greater in the pembrolizumab arm (13.4%) compared with the control arm (6.8%).

Table 35: Analysis of progression-free survival based on RECIST1.1 per Central Radiology
Assessment in patients with PD-L1 CPS = 1% (ITT population)

Event | Median PEST PFS Rate at PFS Rate at Pembrolizumab vs. Control
Rate/
MNumber | Person- | 100 (Months) | Months 6 in % T| Months 12 in %
of Person- T
Treatment N | Events | Months | Months (95% CT) (95% CT) (95% CT) Hazard Ratiof (95% CT) p-Value§
(%) (%)
Control 147| 118 5723 206 | 33(21.47) |320(240,403)| 68(29,128)
(80.3)
Pembrolizumab 151 127 648.1 196 | 21(20.23) |281(21.1,355)| 134(8.1,199) 1.07 (0.82,139) 0.68257
(84.1)

Progression-free survival is defined as time from randomization to disease progression, or death, whichever occurs first.

T From product-limit (Kaplan-Meier) method for censored data.

T Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs.
2), presence or absence of liver metastases, hemoglobin (=10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (<3 months or =3
months).

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

7.2.1.13 Results for other efficacy outcomes

Objective Response Rate per Confirmed RECIST 1.1 by Central Radiology Assessment among All
Subjects

The confirmed ORR was 21.1% (95% CI: 16.4, 26.5) in the pembrolizumab arm compared with
11.4% (95% CI: 7.9, 15.8) in the control arm; the estimate of the difference was 9.6 (95% CI: 3.5,
15.9); p=0.001.

The sponsor reported unconfirmed response rates in the pembrolizumab arm in 118 of 219
subjects (53.9%) with at least 1 baseline imaging assessment had a reduction in tumour burden.
In the control arm, 109 of 200 subjects (54.5%) with at least 1 baseline imaging assessment had
areduction in tumour burden.

Comments:

RECIST 1.1 requires a confirmatory scan no later than 6 weeks after the first scan. The apparent
discordance of higher ORR in the pembrolizumab arm and higher reduction of tumour burden
in the control arm appears to be due to the greater number in the control arm who had a
reduction in tumour burden of 0-30%, which does not qualify as an objective response. Whether
with longer follow-up and confirmatory scans, this differential in ORR is maintained is
uncertain. The sponsor is requested to provide an updated ORR based on confirmed scans as
per RECIST 1.1 (Clinical question).
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Table 36: Study PN045 Analysis of confirmed ORR based on RECIST 1.1 by central
radiology assessment all subjects (ITT population)

Pemibr okunemab vs Control
Treatment N Number of | Olgective Response | Estumate(05% CT)t p-Valoett
Chyective Rate*a){95% CT)
Response
Comitrol i 3 114(7T9158)
Pemibrolirumat 270 57 211 (164,26 5) D6(35159) 000106

T Based on Miettinen & Nurmipen methed stratified by Exstern Cooperative Oncology Group (ECOG) Perfornunce Scale (0V] ws. ), presence or sbsence of
biver metastases, bemoglobm (= 10 g/dl vs <10 g/dL), and tmme from completion of most recent chemotherapy (<3 months or = 3 months), if no Subsects
are in ooe of the treatment groups wvolved 1o 3 companison for 3 pamicular stranam, then that stratum i excluded from the treatment conparison
1 One-sided p-valoe for testing. HO; difference in % =0 versus HI: difference in % = 0.

Control am s imvestigator's chosce of paclitaxel, docetaxe] or vinfhanine
Databace CutofT Date: 07TSEF2016

Sponsor response to clinical question 32

The sponsor provided an updated table of overall response as of 18 Jan 2017; this indicates this
difference in ORR is maintained between the arms with longer follow-up. Between the two data
cut-off dates, there is one less patient in the control arm with a confirmed response.

Comment: The proportion of patients with stable disease has raised the disease control rate
(CR+PR+SD), which is elsewhere referred to as the ‘clinical benefit rate’ and which
is relevant to patients, for the chemotherapy arm above that of the pembrolizumab
arm. However, more patients in the pembrolizumab arm experienced a benefit as
defined by CR and PR, and it was more durable, and despite a higher initial rate of
progressive disease, this has translated into an improved OS benefit. No information
is provided on the comparative durability of the stable disease in either arm.

Table 37: Study KN045 Updated summary of best overall response based on RECIST 1.1
by central radiology assessment all patients (ITT population) as of 18 Jan 2017

Response Evaluation Control Pembrolizumab
(N=272) (N=270)
n %o 95% CT' n %o 95% CT'
Complete Response (CR) 8 29 (13, 57) 21 78 (4.9, 11.6)
Partial Response (PR) 22 81 (5.1.12.0) 36 13.3 (9.5, 18.0)
Objective Response (CR+PR) 30 11.0 (7.6, 15.4) 57 211 (16.4, 26.5)
Stable Disease (SD) 92 338 (28.2, 39.8) 47 17.4 (13.1, 22.5)
Disease Control (CR+PR+5D) 122 449 | (388, 51.0) 104 385 | (327, 44.9)
Progressive Disease (PD) 90 331 (27.5,39.0) 131 485 424.54.7)
Non-evaluable (NE) 9 33 (1.5.6.2) 4 15 (04,37
No Assessment 51 13.8 (14.3,23.9) 31 115 (7.9, 159)
Confirmed responses are inchided.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST
1.1
Mo Assessment: subject had no post-baseline imaging.
Control arm is investigator's choice of paclitaxel, docetaxel or vinflunine.
Database Cutoff Date: 18TAN2017

The ORR determined by site investigators was the same for the control arm, but they reported 6
more patients as having an ORR in the pembrolizumab arm. Response rates reported by central
radiological review using mRECIST 1.1 criteria included an extra response in the control arm
(32 patients) and an extra 11 patients in the pembrolizumab arm (68 patients).
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ORR by subgroup factors

The ORR by subgroup analysis indicated a response rate that was similar for patients who had
received 2 lines of prior chemotherapy (10% in the control, 10.9% in the pembrolizumab arm)
while no responses were observed in the very few patients with ECOG-PS 2 PS in either arm.

Notably, use of the cut-point CPS = 10% for PD-L1 expression yielded a similar ORR to <10%
and to those deemed PD-L1 negative (see Table 38). The sponsor provided a p value for the
observed difference between the ORR rates for patients with = 10% of p=0.0002 but this was
not corrected for multiplicity.

Comment: PD-L1 status does not predict response to treatment as measured by ORR in
patients receiving pembrolizumab after disease progression on a platinum-based
regimen.

Table 38: Study PN045 ORR based on RECIST 1.1 per central radiology assessment by
subgroup factors point estimate and nominal 95% confidence interval all patients (ITT
population)

Control Pembrolizumab Pembrolizumab vs Control
N Number of N MNumber of Rate Difference (95% {:I)1
Responses(ORR%) Responses(ORR%)

Overall 212 31(11.4%) 270 57(21.1%) 9.7(3.5,16.0)
Age
< 65 Years 125 B(6.4%) 105 19(18.1%) 11.7(3.4.20.9)
=65 Years 147 23(15.6%) 165 38(23.0%) TA4(-1.5,16.1)
PD-L1 CPS 1% Cutoff
PD-L1 CPS <1% 147 20(13.6%) 151 27(17.9%) 43(-41127)
PD-L1 CPS = 1% 120 10(8.3%) 110 26(23.6%) 15.3(6.0.25.0)
PD-L1 CPS 10% Cutoff
PD-L1 CPS < 10% 176 24(13.6%) 186 36(19.4%) 5.7(-2.0.13.4)
PD-L1 CPS = 10% 90 6(6.7%) 74 16(21.6%) 15.0(4.6.26.5)
Gender
Female 70 T(10.0%) 70 15(21.4%) 11.4(-0.7.23.9)
Male 202 24(11.9%) 200 42(21.0%) 9.1(19,164)

Of note, the ORR in patients by age revealed a higher response rate in those in the control arm in
the 75-85 year age group than the overall population (see Table 39 below), and may reflect a
chance finding. No data are available for comparison in those >85 years of age as none was
randomised to receive chemotherapy.

Comment: Considerable uncertainty remains as to whether there is a benefit in this age group
due to this unexpectedly high ORR. The duration of responses will be important but
the small numbers may limit inferences.

Table 39: Study PN045 ORR based on RECIST 1.1 per central radiology assessment by
subgroup factors point estimate and nominal 95% confidence interval; patients 75 years
2 age> 85 years (ITT population)

Pembrolizumab ws Control
Treatment N Number of Objective Response | Estimate(95% CI)r p-\-"a.lue:
Objective Rate(%)(93% CI)
Response
Control 43 11 25.6(13.5.41.2)
Pembrolizumab 46 10 21.7 (10.9,36.4) -8.0(-27.7,11.3) 0.79074

TBased on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs. 2), presence or absence of
liver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratum. then that stratum is excluded from the treatment comparison.

! Ope-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > 0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine_

Database Cutoff Date: 07SEP2016
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Time to response and response duration by central radiology assessment among all subjects

Time to response (TTR) was defined as the time from randomisation to the first assessment of a
complete response (CR) or partial response (PR). Response duration was defined as the time
from the first CR/PR to documented PD. Only confirmed CR/PRs were included in the analysis
for TTR and response duration. Subjects who did not have PD were censored at the time of the
last disease response assessment.

The median TTR for responders per Central Radiology Assessment was similar in the
pembrolizumab (2.1 months, range: 1.4 to 6.3) and control (2.1 months, range: 1.7 to 4.9) arms.

Median DOR for the 57 subjects receiving pembrolizumab with confirmed CR/PR had not yet
been reached at the time of data cut-off (range: 1.6+ to 15.6+ months), whereas median DOR for
the 31 subjects receiving control with confirmed CR/PR was established at 4.3 months (range:
1.4+ to 15.4+ months).

Comment: The sponsor is requested to provide an updated median duration of response for
both arms as the inclusion of ‘+’ suggests the data are immature. It would appear
that the duration of responses to chemotherapy is shorter. (Clinical question)

Sponsor response

The sponsor presented an updated analysis (database lock 18 Jan 2017) of ORR and duration of
response (DOR). The median duration of response with an additional follow-up of nearly 5
months, has still not been reached in the pembrolizumab arm compared with 4.4 months in the
chemotherapy arm.

Evaluator Second round comment

Not only is the proportion of patients with a CR or PR greater in the pembrolizumab arm, but
the duration of response is greater as indicated by those still responding at 6 months and 12
months.

Table 40: Study KN045 Summary of time to response and response duration based on
RECIST 1.1 per central radiology assessment in patients with confirmed response - ITT
population as of 18 Jan 2017

Control Pembrolirumab
(N=272) (N=270)
Number of Subjects with Response’ 30 57
Time to Response’ (months)
Mean (SD) 24(0.8) 26(1.1)
Median (Range) 2.1(1.7-4.9) 2.1(14-63)
Response Duration’ (months)
Median (Range)® 44(14+-203) Not reached (1.6+ - 20.7+)
Number of Subjects with Response = 6 Months (%)° 7(42) 45 (82)
Number of Subjects with Response = 12 Months (%)* 538 33 (69)

rAIIB]}'SiS on time to response and response duration are based on patients with a best overall response as confirmed complete response or partial response
only.

!'Median and percentage are calculated from product-limit (Kaplan-Meier) method for censored data.

£+ indicates the response duration is censored.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 18JTAN2017

Progression-free survival per RECIST 1.1 by central radiology at 6 and 12 months among all
subjects

In the ITT population at 6 months and 12 months of treatment, the PFS rate (95% CI) for the
pembrolizumab arm was 28.8% (23.5, 34.3) compared with 26.8% (21.2, 32.6) in the control
arm, and at 12 months, the PFS rate for the pembrolizumab arm was 16.8% (12 .3, 22 .0)
compared with 6.2% (3.3, 10.2) in the control arm.

Comments:These data are based on estimates as the median duration of follow-up is
approximately 10 months and should be interpreted with caution, particularly for
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7.2.1.14.

Comment:

Comment:

the 12-month PFS rates. As such, these should not be included in the PI. (PI
Comments)

Secondary and Supportive Endpoints—PD-L1 CPS = 10% Population

All of the following analyses pertain to small numbers, and with PD-L1 not being a
stratification factor, the numbers in each arm are not balanced with respect to
prognostic factors, and may be affected more by the errors in the stratification
factors at randomisation. Caution should be exercised in any interpretations.

Objective Response Rate per Confirmed RECIST 1.1 by Central Radiology
Assessment among Subjects with PD-L1 CPS = 10% - these are discussed above in
the subgroup analysis for ORR.

Analyses of ORR by subgroups were presented but the small numbers, and the
potential for misclassification of adverse prognostic factors at randomisation
preclude any definitive statements or conclusions.

Best overall response rates were presented by central radiological assessment (see Table 41),
site assessment and central assessment using modified RECIST.

Comment:

Applying modified RECIST criteria increased disease control rate in both arms but
to a greater extent in the pembrolizumab arm.

Evaluator Second round comment:

The rate of stable disease was much higher in the control arm, indicating a
treatment effect and there were higher rates of progression in the pembrolizumab
arm without apparent response. Balanced against this, the patients who did
respond in the pembrolizumab arm have more durable responses. The proportion
with ‘No assessment’ was higher in the control arm compared with the
pembrolizumab arm, and indicates either no treatment at all, early discontinuation
before a scan or lack of a baseline measurable disease.

Table 41: Study PN045 Best overall response based on RECIST 1.1 per Central radiology
assessment, patients with PD-L1 CPS = 10% (ITT population)

Response Evaluation Control Pembrolizumab
@¥=90) N=T4)
n % 95% CI’ n % 95% CI’
Complete Response (CR) 2 22 (0.3,7.8) 5 68 (22.15.1)
Partial Response (PR) 4 44 (12,11.0) 11 149 | (717.25.0)
Objective Response (CR+PR) 6 6.7 2.5,13.9) 16 6 | (12.9,32.7)
Stable Disease (SD) 32 356 | (25.7.463) 9 122 | (57.218)
Disease Control (CR+PR+5D) 38 41.2 (31.9, 53.1) 15 318 (23.2,45.7)
Progressive Disease (PD) 28 | 311 | 18417 | 37 500 | (38.1.61.9)
Non-evaluable (NE) 4 44 (12, 11.0) 0 0.0 (0.0, 4.9)
No Assessment 20 2212 (14.1,322 12 16.2 (8.7,26.6)

1.1

Confirmed responses are included.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR. was determined to be NE per RECIST

Mo Assessment: subject had no post-baseline imaging.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cutoff Date: 07SEP2016

To date, there were 14 subjects with PD-L1 CPS = 10% in the pembrolizumab arm and 1 subject
in the control arm with responses 26 months, and 3 versus 0 with ongoing response at 12
months, respectively. However, the numbers small in both arms and the data appear to be
immature with ongoing responses in both arms. Thus, although pembrolizumab appears to have
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longer response duration, few conclusions can be drawn about the time to response and
duration of response in this subgroup at this time.

PFS at 6 and 2 months

Results showed that at 6 months, the PFS rate for the pembrolizumab arm was 24.7% compared
with 18.5% in the control arm, and at 12 months, the PFS rate for the pembrolizumab arm was
17.7% compared with 3.7% in the control arm.

7.2.1.15. Secondary and Supportive Endpoints PD-L1 CPS = 1% Population

Objective Response Rate per Confirmed RECIST 1.1 by Central Radiology Assessment among
Subjects with PD-L1 CPS = 1%

Confirmed ORR rates are provided in Table 42, and were similar when using modified RECIST
(one less response in the control and 2 more in the pembrolizumab arm). Twenty patients were
reported to have an ongoing response in the pembrolizumab arm compared with 4 in the
control arm, with a median follow-up of 13.5 months (range 9.1-19.5).

Table 42: Study PN045 Objective response rates per confirmed RECIST 1.1 by central
radiological assessment in patients with PD-L1 CPS 2 1%

Pembrolizumab vs Control
Treatment N MNumber of Objective Response | Estimate(95% CI)T p-Valueff
Objective Rate(%:)(93% CT)
Response
Control 120 12 100 (5.3,16.8)
Pembrolizumab 110 30 27.3(19.2.36.6) 184 (8.8.28.8) 0.00012

T Based on Miettinen & Nurminen method stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs. 2), presence or absence of
liver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or = 3 months); if no Subjects
are in one of the treatment groups involved in a comparison for a particular stratom, then that stratum 1s excluded from the treatment comparison.

1T One-sided p-value for testing. HO: difference in % =0 versus H1: difference in % > (.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cuotoff Date: 07SEP2016

Subgroup analyses for ORR in patients with PD-L12 1% were presented but the numbers are
small, randomisation errors occurred for prognostic factors and few conclusions can be drawn.

A notable pattern was the serial decline in response rates with increasing risk score, and the
poor outcomes in never smokers and those treated within 3 months (although errors occurred
in this stratification factor data which limit interpretations).

Comment: These findings mirrored the overall population, which further suggests that
selection by PD-L1 expression status does not enrich or overcome negative
prognostic factors.

Best overall response (BOR) rates by RECIST 1.1 were comparable to those reported for a PD-L1
CPS 2 10% and are presented in, below. These demonstrate that these are maintained and
appear independent of the PD-L1 positive cut-off used.

The sponsor is requested to provide the BOR rates for the PD-L1 negative patients in the study.
(Clinical question); see Table 43 copied from sponsor’s response, below.
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Table 43: Study PN045 Best overall response based on RECIST 1.1 by central radiological
assessment in patients with PD-L1 CPS = 1% ITT population

Response Evaluation Contrel Pembrolizumab

M=120) {IN=110)

% 95% CI' n % 95% CI'
Complete Fesponse (CR) 5 4.2 {1.4,.9.5) 10 21 (4.4,16.1)
Partial Response (PE) 5 4.2 {14.9.5) 16 14.5 (8.3,22.3)
Objective Response (CE+PR) 10 3.3 (4.1, 14.5) 26 236 (16.1, 31.7)
Stable Disease (5D} 42 350 (26.5,44.7) 17 15.5 (9.3,23.68)
Disease Control (CE+PR+5D) 52 43.3 {34.3,52.7) 43 il (29.9, 45.9)
Progressive Disease (PI)) 38 317 (23.5, 40.8) 53 482 (38.8, 57.9)
Non-evaluable (NE) 4 33 {0.9.873) Q 0.0 (0.0,3.3)
No Assessment 26 1.7 (14.7, 30.1) 14 12.7 (7.1,20.4)

Confirmed responses are included.

TBased on binomial exact confidence interval method.

Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST
1.1

No Assessment: subject had no post-baseline imaging.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

Evaluator second round comment

The ORR is higher in the pembrolizumab arm is higher, while the disease control
rate is higher in the chemotherapy arm (43.3% versus 39.1%), due to the
substantially greater number of patients experiencing stable disease with
chemotherapy than pembrolizumab (35% versus 15.5%). The ORR translates in to
better long term control and this is seen in the improved median OS in the
pembrolizumab arm. It is noteworthy that there is an increase in early progression
or death in the pembrolizumab arm, but no clear group can be identified amongst
those with early progression or death to predict those most at risk (discussed
above).

Table 44: Study KN045 Summary of best overall response based on RECIST 1.1 per
central radiology assessment, patients with PD-L1 CPS<1% (ITT population)

Response Evaluation Control Pembrolizumab
(N=14T) (N=151)

n % 05% CT' n % 05% CT'
Complete Response (CR) 4 27 (0.7, 6.8) 9 6.0 (2.8,11.0)
Partial Response (PR) 16 109 (64.17.1) 18 119 (7.2,182)
Objective Response (CR+PR) 20 13.6 (8.5, 20.2) 27 17.9 (12.1, 24.9)
Stable Disease (SD) 48 327 (25.2,409) 30 199 (13.8,27.1)
Disease Control (CR+PR+5D) 68 46.3 (38.0,54.7) 57 377 (30.0, 46.0)
Progressive Disease (PD) 50 340 (26.4,423) 75 407 (414, 579)
Non-evaluable (NE) 5 34 (1.1,7.8) 4 26 (0.7, 6.6)
No Assessment 24 16.3 (10.7,23.3) 15 99 (5.7,15.9)
Confirmed responses are included.
T Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

11

No Assessment: subject had no post-baseline imaging.
Control arm 1s investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cutoff Date: 07SEP2016
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Evaluator second round comment

Notably, similar to the other PD-L1 cut-offs used, the disease control rate (which
includes stable disease) was greater with chemotherapy than pembrolizumab for
this PD-L1 <1% cohort due to the increase in stable disease. A modest improvement
in ORR was observed and while numerically increased, the median OS difference
was not significantly improved in the pembrolizumab arm. Imbalances in
prognostic factors may also contribute to these findings, as PD-L1 status was not a
stratification factor, and therefore hypotheses, rather than conclusions can be made
from these analyses.

7.2.1.16. Exploratory endpoints
Patient reported outcome analyses

Patient-reported outcomes (PRO) based on EORTC QLQ-30 and the eEuroQoL-5D [eEQ-5D]
questionnaires were presented. The primary analysis approach for the pre-specified PRO
endpoints was based on a quality-of-life-related full analysis set (FAS) population, which
consists of all randomised subjects who received at least 1 dose of study treatment, and had
completed at least 1 PRO assessment.

EORTC QLQ-30 and EQ-5D compliance rate and completion rate

In the PRO FAS population, there were 266 subjects in the pembrolizumab arm and 254 subjects
in the control arm. Baseline completion rates were similar for both questionnaires in the
pembrolizumab and control arms (97.7% versus 95.7%), decreased to 78.3% and 80.8% by
Week 6 and 69.3% and 75.2% by Week 9, respectively. Week 9 is the first scheduled visit for
assessing radiological response, and by week 15 only 46.5% and 50% provided responses to the
sponsor, mostly due to ‘Missing by Design’ reasons of discontinuation. Similar numbers had
experienced disease progression and this would have made informative reading as to how these
patients were functioning.

At Week 21, only 32.7% and 53.8% in the control and pembrolizumab arms were expected to be
available due to discontinuations or death.

7.2.1.17. EORTC QLQ-C30 analyses and eEuroQol- SD analysis
EORTC QLQ-C-30

Baseline global health status/QoL scores were similar between treatment arms. Analyses, not
controlled for multiplicity, are presented for Weeks 9 and 15 in the tables below.

A mean difference of 10 points or more has been widely viewed as being clinically significant
when interpreting the results of randomised trials employing EORTC QLQ-C30, although none
was pre-specified in the SAP, which outlined only very general strategies for the analysis.
Details were also not provided in the SAP as to how imputations for missing data within
questionnaires would be handled. The mean difference and the LS mean difference for the
change in baseline does not reach 10 for either time point.

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 82 of 203
(pembrolizumab)



Therapeutic Goods Administration

Table 45: Study PN045 Analysis of change from baseline EORTC QLQ-C30 global health
status/QoL at week 9 (FAS population)

Baseline Week 0 Change from Baseline at Week 9
Treatnoent N Mean (5D) N Mean (SD) N LS Mean ( 95% CI)T
Control 243 59.12 (22.144) 176 5848 (21.849) 254 -3.75 (-8.62,-2.87)
Pembrolizumab 260 61.51 23.107) 200 63.04 (22.964) 266 -1.37 (4.10, 1.35)
Pairwise Comparison Difference in LS Means p-Value
(95% CT)
Pembrolizumab vs. Control 4.38 ( 0.59, 8.16) 0.024

T1. Based on cLDA model with the PRO scores as the response variable, treatment by study visit interaction, and stratification factors: Eastern Cooperative Oncology Group
(ECOG) Performance Scale (0/1 vs. 2), presence or absence of liver metastases, hemoglobin (=10 g/dL vs. <10 g/dL}, and time from completion of most recent chemotherapy
{=3 months or =3 months), as covariates.

For baseline and Week 9, N is the mmber of subjects in each treatment group with non-missing assessments at the specific time point; for change from baseline, N is the mumber
of subjects in the analysis population in each treatment group.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff: 07SEP2016

Table 46: Study PN045 Analysis of change from baseline EORTC QLQ-C30 global health
status/QoL at week 15 (FAS population)

Baseline Week 15 Change from Baseline at Week 15
Treatment N Mean (5D) N Mean (SD) N LS Mean ( 95% CI)
Control 243 59.12 (22.144) 118 57.91 (19.516) 254 -8.30 (-11.76, -4.83)
Pembrolizumab 260 61.51 (23.107) 157 67.57 (22.338) 266 0.75(-2.34, 3.83)
Pairwise Comparison Difference in LS Means p-Value
(95% CT)
Pembrolizumab vs. Control 9.05 ( 4.61,13.48) =001

71. Based on L DA model with the PRO scores as the response vaniable, treatment by study visit interaction, and stratification factors: Eastern Cooperative Oncology Group
(ECOG) Performance Scale (01 vs. 2), presence or absence of liver metastases, hemoglobm ( =10 g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy
(=3 months or =3 months), as covanates.

For baseline and Week 15, N is the number of subjects in each treatment group with non-missing assessments at the specific time point; for change from baseline. N is the
mumber of subjects in the analysis population in each treatment group.

Confrol arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff: 07SEP2016

Source: [P045V01: analysis-adsl; adpro]

EQ-5D

The EQ-5D utility and visual analogue scores were presented across a range of tables. With no
clinically meaningful difference pre-specified, few conclusions can be drawn.

Comment on HRQoL data:

- Large amounts of missing data from Week 9 onwards limit the assessment reduce the
power to detect significant differences, and no meaningful differences were noted in the
mean scores prior to that. A significant proportion of patients had discontinued by Week 15,
and the impact is uncertain for the many patients would have been awaiting confirmatory
scans after the Week 9 assessment to determine progression and continuation. A clinically
meaningful difference was not pre-specified in the sSSAP, which also does not explain clearly
how missing data within the questionnaires would be imputed. The effect on patient
reported outcomes cannot be determined, and all statements should be removed from the
PIL (PI Comments)

7.2.1.18. Evaluator commentary

Keynote 045 is an ongoing, multicentre, randomised international trial following an adaptive
design, designed to investigate whether pembrolizumab is superior to investigator’s choice of
any one of three cytotoxic drugs in locally advanced /metastatic urothelial cancer that had
previously been treated with a platinum-containing regimen. The intention to treat population
of 542 was modestly in excess of planned recruitment, and the cut-off date does not conform to
the pre-specified event rate for either the IA2 or final study report. It is likely that the number of
deaths specified for the final report to be generated will have been reached in the intervening
months (370). Some of the endpoints, in particular the duration of response data and OS data
were immature in terms of describing the extent of clinical benefit in those with an ORR
demonstrated with pembrolizumab compared with chemotherapy.

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 83 of 203
(pembrolizumab)



Therapeutic Goods Administration

Randomisation was based upon factors (ECOG-PS 0/1 versus 2, Hb<10g/], liver metastases,
prior chemotherapy within 3 months), which differ from those determined from earlier
chemotherapy studies by Bellmunt et al (2010) (Hb<10g/1, ECOG-PS >0 and liver metastases);
the source of the ‘Bellmunt risk score’ used in the subgroup analyses of the data was not
referenced nor the factors making up that score provided. Given the authors’ own concerns
about the generalizability of these factors for other therapies, these may not be valid for use
with an immunotherapy. Errors within the stratification data reported for randomisation
occurred in 31 patients, were described incompletely (no presentation by treatment allocation)
and were not corrected or analysed for potential impact in sensitivity analyses. The potential
effect of further prognostic factor imbalances is greatest for the subsequently introduced
analyses of subgroups by PD-L1 expression as this was not a stratification factor, numbers are
small and already unequal in each arm and prognostic factor imbalances may already be
present. Sensitivity analyses, correcting misallocation at randomisation have been requested.
Overall, aside from these uncertainties, randomisation achieved good balance between the
control and pembrolizumab arms.

The inclusion criteria were very restrictive for patients with ECOG-PS 2, with additional
constraints resulting in only six patients entering the trial, five of whom were treated. This is
inadequate to demonstrate safety and efficacy for the proposed usage in this higher risk
population and the Evaluators have made recommendations for alterations to the existing draft
PI text to ensure this is clearly and accurately communicated. It should be noted that, while the
study population broadly reflected clinical practice as to demographics, distribution and burden
of disease, and prior treatment, important groups were excluded from study, notably those with
creatinine clearance <30 mL/min and those with ECOG-PS >2.

Major protocol violations were not notable for their frequency and are not likely to be
significant for outcome.

Serial protocol modifications were made during the course of the study (after commencement of
recruitment) relating to the inclusion (Amendment 4), and analysis and interpretation
(Amendments 4 and 13) of PD-L1 expression as a marker of response, based on external data.
New objectives and hypotheses and primary efficacy variables were generated in the Protocol
Amendments and SAP relating to PD-L1 expression levels, in addition to retaining those for the
population as a whole irrespective of PD-L1 status. This elevation to a primary endpoint status
provided the option to apply for registration if any of six planned primary efficacy analyses and
hypotheses being tested, generated statistically significant results. These changes did not
appear to affect the clinical conduct of the trial nor the principal positive outcome in the whole
patient group, of improved overall survival (median 10.3 versus 7.4 months) with
pembrolizumab.

Median overall survival is longer at 10.3 months in the pembrolizumab arm compared with 7.4
months for the control arm, albeit with overlapping confidence intervals but supported by a
favourable hazard ratio and p value. There is a perceptible flattening in the pembrolizumab arm
in the Kaplan Meier plot but heavy censoring occurred around the 10 month point as the data
are still immature, and the shape of the K-M curve beyond this is an estimate requiring
confirmation with longer-term follow-up. The median progression-free survival was shorter
with pembrolizumab and there was a transient trend to excess of disease progression and death
in the first 3 months approximately, but thereafter PFS improves in the pembrolizumab arm
with flattening of the pembrolizumab Kaplan-Meier curves, and the suggestion of a survival
plateau, as has been seen with anti-PD-1 immunotherapies in studies of other tumour types
including melanoma and bronchogenic carcinoma. Of secondary and exploratory endpoints,
median time to response was not significantly different between the pembrolizumab and
control arms but the range was greater in the pembrolizumab arm indicating a greater time
taken to achieve a maximal treatment effect. This delayed effect may explain the poorer
outcomes identified in those with more aggressive disease, and inclusion of a PI statement has
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been recommended to reflect this. Unconfirmed response rates were high in both arms; 54.5%
in the pembrolizumab and 58.5% in the chemotherapy arms, but the depth of response as
measured by objective response rate (CR and PR) favours pembrolizumab. Data for the duration
of response are still immature in the pembrolizumab arm, but the median has been reached in
the chemotherapy arm and indicates that responses are maintained longer in pembrolizumab.

These data confirm that urothelial carcinoma is still chemo-sensitive in more than half of the
population, but observed responses are minor and with the occasional exception, short-lived;
this accounts for the later separation of the PFS and OS curves, as these patients relapse and die
earlier.

Subgroup analyses that raise but do not answer clinical questions are (a) the improved OS with
pembrolizumab in White or non-East Asian subjects, (b) improved OS with pembrolizumab in
past or current smokers (c) improved OS with pembrolizumab for a group of parameters that
could be markers of lower disease burden or less aggressive disease: Hb >10 g/dL, absence of
liver metastases, >3months since prior therapy, less than median baseline tumour volume. The
consistently poorer outcomes with pembrolizumab treatment in all subgroup analyses of never
smokers, those with more recently or more heavily pre-treated disease has potentially
identified poor prognostic groups for treatment with immunotherapy in this population. There
are biologically plausible rationales to explain these observations: potentially lower mutational
load in non-smokers, and insufficient time to generate a response in those with more aggressive
disease. Consideration to making these stratification factors in future studies is recommended.
These outcomes did not appear to be modified by using either the absolute or differing
expression level of PD-L1 expression status as a biomarker of response.

Thus, although an OS improvement becomes apparent after 6 months for some patients, it is
likely that there is a subgroup of patients who are disadvantaged by the choice of
pembrolizumab over chemotherapy, and are at higher risk of early progression with the former.
There is a suggestion that rapidly progressing disease and high tumour burden are features of
this group. The currently presented data do not support use of PD-L1 as a predictive biomarker
in this population, and raise uncertainties in interpretation of PD-L1-selected outcomes for
patients in Study PN0O52.

PD-L1 as a biomarker in previously treated UC

The role of PD-L1 as a biomarker for selecting patients with UC who might benefit from
pembrolizumab rather than chemotherapy remains unclear. This was included in the study
design after commencement of enrolment based on data external to the trial, and therefore was
not a stratification factor. This is a significant weakness as imbalances in numbers as well as for
other prognostic factors is likely to introduce bias into any findings.

Observed ORRs based on central radiological review stratified by negative, positive and CPS 2
10% cut-offs were 17.9%, 23.6% and 21.6%, respectively; this suggests selection by PD-L1
expression level does not result in a clinically meaningful enrichment of response rates, and that
the treatment effect might even be largely independent of PD-L1 expression as measured using
the PD-L1 IHC 22C3 pharmDx assay (Dako). Results stratified for strength of PD-L1 expression
yielded very similar best overall response rates across the subgroups (CR, PR and SD) in those
PD-L1 = 1% or = 10%, but data were not presented for those with tumours negative for PD-L1
expression (Clinical question).

Of note, a shorter median OS was observed in those whose tumours expressed higher levels of
PD-L1 (CPS =2 10%) in both the chemotherapy and the pembrolizumab arms, compared with the
respective arms for the population as a whole unselected by PD-L1 status. The sponsor has
suggested that higher PD-L1 expression may be a poor prognostic factor but this requires
prospective assessment and validation in a trial adequately powered to identify differences
between those who are PD-L1 negative and PD-L1 = 10%. If it transpires that PD-L1 expression
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is a negative prognostic factor in UC, it is noteworthy that PD-1 blockade was not able to
abrogate this apparent effect.

Pembrolizumab appears to result in improved OS and similar PFS profile within the PD-L1
positive subgroups compared with chemotherapy and the contours of the Kaplan Meier curves
for these groups broadly conform to those of the overall group. The initial excess PFS and 0S
events in the pembrolizumab arms in the first few months appear to be followed by a plateau in
the pembrolizumab arm. For patients with tumours expressing PD-L1 <1% (deemed negative),
the improved HR for OS falls short of statistical significance (HR 0.89, interval 0.66 to 1.20) as
shown in the Forest plot (Figure 11). However, there are responses within this population, and
this may reflect the limitations of non-pre-specified subgroup analyses, particularly in an
adaptive study design where the discriminating factor is introduced for analysis without
stratification for other poor prognostic factors.

In contrast to PD-L1 positive subjects, limited data have been presented for the PD-L1 negative
group and tabulated OS, PFS and BOR data and Kaplan Meier OS and PFS curves should be made
available. (Clinical question).

[t is noted that in Report 04K3WW, which presented the training set data used to establish the
CPS 10% cut-off, it is stated that the populations enrolled into two further studies in bladder
cancer (Keynote-057 and Keynote -0361) are not to be selected on the basis of PD-L1 CPS
expression. It was not clear if this would be a stratification factor within these trials.

7.3. Pivotal or main efficacy study Indication 2

Treatment of patients with locally advanced or metastatic urothelial carcinoma who are
not eligible for cisplatin-containing chemotherapy

7.3.1.1.  Study PN0O52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

Study design, objectives, locations and dates

KEYNOTE-052 was a non-randomised, multi-site, open-label trial of pembrolizumab in subjects
with advanced/unresectable (inoperable) or metastatic urothelial carcinoma, who have not
received prior systemic chemotherapy (that is, first line) and who are not eligible to receive
cisplatin. Prior neoadjuvant/adjuvant platinum based chemotherapy, with recurrence >12
months from completion of the prior therapy, was permitted.

Subjects were administered pembrolizumab 200 mg intravenously every 3 weeks (Q3W).

Comment: This study followed an adaptive design, with protocol amendments ‘based on the
routine review of accumulating data’ leading to changes in the trial objectives.
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Figure 13: Study PN-052 design
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Primary objectives
To evaluate anti-tumour activity of pembrolizumab as first line therapy by:
ORR based on RECIST 1.1 by independent radiology review in all subjects.

ORR based on RECIST 1.1 by independent radiology review in subjects whose tumours are
PD-L1 positive (CPS = 1%).

ORR based on RECIST 1.1 by independent radiology review in validation cohort subjects
whose tumours are PD-L1 strongly positive (CPS cut-point to be determined in biomarker
discovery population - if no cut-point identified, then efficacy objectives for ‘strongly
positive’ will not be pursued)

Comment: There is no plan to present data separately for patients whose tumours have a CPS
of <1%. These patients’ results will be subsumed within those of the entire study
population. This does not allow an adequate assessment as to whether PD-L1 is a
useful marker in urothelial carcinoma. The evaluator considers that the
comparisons should be for those with a CPS of <1%, = 1% to <10% and = 10%. This
is requested for all endpoints. (Clinical question)

Secondary objectives

To evaluate the anti-tumour activity of pembrolizumab as first line therapy in all subjects, in
CPS = 1% subjects, and in strongly positive subjects from the validation cohort:

— By DOR based on RECIST 1.1 by independent radiology review
— By PFS based on RECIST 1.1 by independent radiology review and overall survival (0S)

— By PFS rate based on RECIST 1.1 by independent radiology review and OS rate at 6 and
12 months

To establish a cut point for PD-L1 strongly positive status if this is not determined by other
biomarker discovery populations, and to investigate the association between PD-L1 protein
expression by IHC and anti-tumour activity.
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To determine the safety and tolerability of pembrolizumab as first line therapy.

Comment: A biopsy following completion of any prior systemic treatment was required but
Protocol Amendment 02 removed the requirement for it to be done within 56 days
of study commencement, to no specific time requirement. The reliability and quality
of results obtained by PD-L1 IHC assessment due to sample degradation are known
to deteriorate with time, particularly beyond 6 months.

Exploratory objectives and hypotheses

In subjects with advanced /unresectable or metastatic urothelial carcinoma who are ineligible to
receive cisplatin-based therapy:

To investigate the relationship between candidate efficacy/resistance biomarkers and anti-
tumour activity of pembrolizumab utilizing pre- and post-treatment tumour biopsies and
blood sampling in PD-L1 strongly positive, PD-L1 positive, and all subjects, respectively.

To explore the pharmacokinetic (PK) profile of pembrolizumab 200 mg every 3 weeks
(Q3W) as 1L therapy in PD-L1 strongly positive, PD-L1 positive, and all subjects,
respectively.

To evaluate changes in health-related quality-of-life assessments from baseline using the
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
Core 30 items (EORTC QLQ-C30), in PD-L1 strongly positive, PD-L1 positive, and all subjects,
respectively.

To characterise utilities using the European Quality of Life Five Dimensions Questionnaire
[EQ-5D], in PD-L1 strongly positive, PD-L1 positive, and all subjects, respectively.

To evaluate anti-tumour activity of pembrolizumab as 1L therapy in PD-L1 strongly positive,
PD-L1 positive, and all subjects by ORR, DOR and PFS based on modified RECIST 1.1 by
independent radiology review.

Comment: This population is regarded as incurable and treatments with palliative intent
should examine quality of life as a primary or secondary endpoint. This is
particularly important in a single arm trial using a surrogate endpoint where other
more established and accepted endpoints such as OS may not yet be reported due to
immaturity of the data.

This trial was conducted at 77 centres, all of which had subjects enrolled and treated with
pembrolizumab. Twenty-eight of these centres were in the United States; 9 in Spain; 8 in
Canada; 5 in Israel; 4 each in Hungary and the United Kingdom; 3 each in Italy and the Republic
of Korea; 2 each in Denmark, Guatemala, Singapore and Taiwan; and 1 each in Australia, Ireland,
Malaysia, Netherlands, and Puerto Rico.

The trial commenced on 20 April 2015, and is ongoing. This is an interim report, dated 02
December 2016, with a data cut-off date of 1 September 2016.

Inclusion criteria

Be willing and able to provide written informed consent/assent for the trial. The subject
may also provide consent/assent for Future Biomedical Research. However, the subject may
participate in the main trial without participating in Future Biomedical Research.

Be 2 18 years of age on day of signing informed consent.

Have histologically or cytologically-confirmed diagnosis of advanced /unresectable
(inoperable) or metastatic urothelial cancer of the renal pelvis, ureter, bladder, or urethra.
Both transitional cell and mixed transitional/non-transitional cell histologies are allowed.
Subjects with non-urothelial cancer of the urinary tract are not allowed.
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Be considered cisplatin-ineligible to receive cisplatin-based combination therapy, based on
having at least one of the following criteria:

— Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 2 (the
proportion of ECOG-PS 2 subjects will be limited to approximately 50% of the total
population)

— Creatinine clearance (calculated or measured) <60 mL/min but 230 mL/min

— Note: Subjects with a creatinine clearance (calculated or measured) < 30 mL/min or on
dialysis are excluded from the trial.

— CTCAE v.4, Grade 22 audiometric hearing loss (25dB in two consecutive wave ranges)
— CTCAE v.4, Grade 22 peripheral neuropathy
— New York Heart Association (NYHA) Class III heart failure

Have received no prior systemic chemotherapy for advanced/unresectable (inoperable) or
metastatic urothelial cancer.

— Adjuvant platinum based chemotherapy, following radial cystectomy, with recurrence
12 months from completion of therapy is permitted.

— Neoadjuvant platinum based chemotherapy, with recurrence > 12 months since
completion of therapy is permitted.

Note: Low-dose chemotherapy (for example, low dose cisplatin, cisplatin+5FU,
mytomycin+5FU, or cisplatin+paclitaxel) given concurrent with radiation to the primary tumour
site is not considered as systemic therapy.

Have provided tissue for biomarker analysis from a newly obtained core or excisional
biopsy of a tumour lesion not previously irradiated (mandatory). Adequacy of the biopsy
specimen for PD-L1 biomarker analysis must be confirmed by the central laboratory.

Have measureable disease based on RECIST 1.1 as determined by central review. Tumour
lesions situated in a previously irradiated area are considered measureable if progression
has been demonstrated in such lesions.

Have a performance status of 0, 1 or 2 on the ECOG Performance Scale, as assessed within
10 days prior to treatment initiation.

Demonstrate adequate organ function. All screening labs should be performed within 10
days of treatment initiation.

Female subject of childbearing potential must have a negative urine or serum pregnancy
test within 72 hours prior to receiving the first dose of study medication. If the urine test is
positive or cannot be confirmed as negative, a serum pregnancy test will be required.

Female subjects of childbearing potential must be willing to use 2 methods of birth control
or be surgically sterile, or abstain from heterosexual activity for the course of the study
through 120 days after the last dose of study medication. Subjects of childbearing potential
are those who have not been surgically sterilized or have not been free from menses for >1
year.*

Male subjects must agree to use an adequate method of contraception starting with the first
dose of study therapy through 120 days after the last dose of study therapy.*

*Note: Abstinence is acceptable if this is the usual lifestyle and preferred contraception for
the subject.

Exclusion criteria

The subject must be excluded from participating in the trial if the subject:
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Has disease that is suitable for local therapy administered with curative intent.

[s currently participating and receiving study therapy or has participated in a study of an
investigational agent and received study therapy or used an investigational device within 4
weeks prior to the first dose of treatment.

Has had a prior anti-cancer monoclonal antibody (mAb) for direct anti-neoplastic treatment
within 4 weeks prior to study Day 1 or who has not recovered (that is, < Grade 1 or at
baseline) from adverse events due to agents administered more than 4 weeks earlier.

Has had prior chemotherapy, targeted small molecule therapy, or radiation therapy within 2
weeks prior to study Day 1 or who has not recovered (that is, < Grade 1 or at baseline) from
adverse events due to a previously administered agent.

Note: Subjects with neuropathy or < Grade 2 alopecia are an exception to this criterion and
may qualify for the study.

Note: If subject received major surgery, they must have recovered adequately from the
toxicity and/or complications from the intervention prior to starting therapy.

Has a known additional malignancy that is progressing or requires active treatment.
Exceptions include basal cell carcinoma of the skin, squamous cell carcinoma of the skin that
has undergone potentially curative therapy or in situ cervical cancer. A history of prostate
cancer that was identified incidentally following cystoprostatectomy for bladder cancer is
acceptable, provided that the following criteria are met: stage T2ZNOMO or lower; and
Gleason score <6, and undetectable prostate specific antigen (PSA).

Has known active central nervous system (CNS) metastases and/or carcinomatous
meningitis. Subjects with previously treated brain metastases may participate provided they
are stable [without evidence of progression by imaging (confirmed by computerized
tomography (CT) scan if CT used at prior imaging, or confirmed by magnetic resonance
imaging (MRI) if MRI was used at prior imaging) for at least four weeks prior to the first
dose of trial treatment and any neurologic symptoms have returned to baseline], have no
evidence of new or enlarging brain metastases, and are not using steroids for at least 7 days
prior to trial treatment. This exception does not include carcinomatous meningitis which is
excluded regardless of clinical stability.

Has an active autoimmune disease that has required systemic treatment in past 2 years
(that is, with use of disease modifying agents, corticosteroids or immunosuppressive drugs).
Replacement therapy (for example, thyroxine, insulin, or physiologic corticosteroid
replacement therapy for adrenal or pituitary insufficiency, etc.) is not considered a form of
systemic treatment.

Has evidence of interstitial lung disease or active non-infectious pneumonitis.
Has an active infection requiring systemic therapy.

Has a history or current evidence of any condition, therapy, or laboratory abnormality that
might confound the results of the trial, interfere with the subject’s participation for the full

duration of the trial, or is not in the best interest of the subject to participate, in the opinion
of the treating investigator.

Has known psychiatric or substance abuse disorders that would interfere with cooperation
with the requirements of the trial.

[s pregnant or breastfeeding, or expecting to conceive or father children within the
projected duration of the trial, starting with the screening visit through 120 days after the
last dose of trial treatment.
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Has received prior therapy with an anti-PD-1, anti-PD-L1, or anti-PD-L2 agent, or with an
agent directed to another co-inhibitory T-cell receptor (for example, CTLA-4, 0X-40 or

CD137).

Has a known history of Human Immunodeficiency Virus (HIV) (HIV-1/2 antibodies).

Has known active Hepatitis B (for example, HBsAg reactive) or Hepatitis C (for example,
HCV RNA [qualitative] is detected).

Has received a live virus vaccine within 30 days of planned start of trial treatment.

Is or has an immediate family member (for example, spouse, parent/legal guardian, sibling

or child) who is investigational site or Applicant staff directly involved with this trial, unless
prospective IRB approval (by chair or designee) is given allowing exception to this criterion
for a specific subject.

Comment: The inclusion and exclusion criteria are appropriate for the study aims.

Study treatments

200 mg pembrolizumab Q3W was administered intravenously on Day 1 of each cycle until
progressive disease (see below for clarification), intolerance or withdrawal of consent.

Rules for determining and defining radiological progression are included in Table 47. If a
subject with confirmed radiographic progression (that is, 2 scans at least 28 days apart
demonstrating progressive disease) is clinically stable or clinically improved, and there is no
further increase in the tumour dimensions at the confirmatory scan (as assessed by the
investigator/site radiologist), an exception may be considered to continue treatment upon
consultation with the sponsor.

Table 47: Imaging and treatment after first radiologic evidence of PD

Chinically Stable Chinically Unstable
Imaging Treatment Imaging Treatment
1* radiologic Repeat imaging at = | May continue study | Repeat imaging at = | Discontinue
evidence of PD 4 weeks at site to treatment at the 4 weeks to confirm | treatment
confirm PD Investigator’'s PD per physician
discretion while discretion only
awaiting
confirmatory scan
by site
Repeat scan No additional Discontinue No additional N/A
confirms PD (no imaging required treatment imaging required
reduction m tumor
burden from prior
scan)
Repeat scan Continue regularly | Continue study Continue regularly | May restart study
confirms PD scheduled imaging | treatment after scheduled imaging | treatment 1f
(reduction 1n tumor | assessments consultation with assessments condition has
burden from prior Sponsor improved and/or
scan) clinically stable per
Investigator and
Sponsor’s
discretion
Repeat scan shows | Continue regularly | Continue study Continue regularly | May restart study
SD, PR or CR scheduled imaging | treatment at the scheduled imaging | treatment 1f
assessments Investigator’s assessments condition has
discretion improved and/or
clinically stable per
Investigator’s
discretion

Discontinuation of treatment may be considered for subjects who have attained a confirmed CR
that have been treated for at least 24 weeks with pembrolizumab (MK-3475) and had at least
two treatments with pembrolizumab (MK-3475) beyond the date when the initial CR was
declared. Subjects who then experience radiographic disease progression may be eligible for up
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to one year of additional treatment with pembrolizumab (MK-3475) at the discretion of the
investigator if no cancer treatment was administered since the last dose of pembrolizumab
(MK-3475), the subject meets the safety parameters listed in the Inclusion/Exclusion criteria,
and the trial is open. Subjects will resume therapy at the same dose and schedule at the time of
initial discontinuation. Response or progression in this Second Course Phase will not count
towards the ORR as the primary endpoint in this trial.

Comments:

These stopping rules are included for completion but no patients in this study have reached
that time point due to this being an interim report.

Whether pseudoprogression is observed in patients with urothelial carcinoma treated with
PD-1 inhibitors is not yet known. It is extremely uncommon in NSCLC and squamous cell
carcinoma of the head and neck, but observed in melanoma and renal cell carcinoma. The
sponsor is requested to provide the numbers, duration of treatment beyond progression
(median, range) and outcomes for all patients who continued treatment beyond initial
documented progression in Studies PN052 and PN045. The sponsor is requested to state
whether the subsequent scans were assessed by blinded independent central review.
(Clinical question)

Efficacy variables and outcomes

The final Study Protocol version 02 states, ‘Imaging should be performed at 9 weeks (63 + 7 days)
after the first dose of trial treatment on Day 1 Cycle 1, and every 6 weeks thereafter (42 days + 7
days) regardless of any treatment delays. After 12 months, imaging frequency should be reduced to
every 12 weeks (84 + 7 days).

Primary endpoint

ORR Objective response rate per RECIST 1.1 as assessed by BICR, defined as the percentage of
subjects having a complete response (CR) or partial response (PR) during the trial.

Secondary endpoints

Duration of response per modified RECIST as assessed by BICR, defined as time from first
RECIST 1.1 response to disease progression in subjects who achieve a PR or CR.

PFS and 0OS

— Progression free survival per RECIST 1.1 as assessed by BICR, the time from first dose to
the first documented disease progression according to RECIST 1.1 or death due to any
cause, whichever occurs first.

— Overall survival, vital status of subjects individually expressed in units of time from the
start of study therapy and / or the percentage of subjects alive at a given time point
when expressed as an aggregate.

PFS and OS rate

— Progression free survival rate, based on RECIST 1.1 as assessed by BICR, and OS rate at 6
and 12 months.

CPS strongly positive cut point

— Extracellular PD-L1 expression level among tumour and immune cells within the
tumour microenvironment will be characterized by IHC and explored in relation to
therapeutic efficacy with pembrolizumab.

Amendment 02, dated 11 March 2016 of the Clinical Study Protocol changed RECIST 1.1 to
modified RECIST (with a set of modifications as developed by the sponsor).
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Comment: The sponsor states there was a protocol change to clarify that modified RECIST 1.1
were being used but the CSR and Protocol Version 02 still refer to RECIST 1.1 being
used for central radiological determination of the endpoints. The sponsor is
requested to clarify to which endpoints the modified RECIST applies, and provide
the modifications.

Sponsor response

During the course of the evaluation, there were some uncertainties regarding the use of the
term ‘confirmed’ response when reporting the primary and key secondary efficacy endpoints
(see Section Clinical questions 16, 17 and 18 for Study KN052 for further details).

The sponsor has clarified as follows: ‘The term ‘confirmed’ is used throughout the CSR and CTD to
refer to the need for verification of radiographic responses with a set of scans performed at a
subsequent time-point. This is a RECIST 1.1 guideline for single-arm phase 2 clinical trials. All
objective response rate (ORR) tables included in the CSR and CTD reported only confirmed
responses unless otherwise specified.’

Randomisation and blinding methods
This was an open label trial so there was no randomisation or blinding to treatment allocation.

Statistical analysis plan
Efficacy analyses

The SAP, in the Clinical Study Protocol v2 states, ‘Efficacy will be available for PD-L1 strongly
positive subjects, PD-L1 positive subjects, and all subjects. The first 100 study subjects (biomarker
discovery population) will be evaluated for biomarker cut-point determination. The biomarker
discovery population will be excluded from the primary and secondary objectives for the PD-L1
strongly positive subjects.’

This is further clarified as follows in the Statistical Analysis Plan, section 8.2.4.1 version 2 of the
Clinical Study protocol: ‘The biomarker discovery population, subjects in this trial used for the
determination of the PD-L1 strongly positive cut-point, will be excluded from efficacy analyses
for the PD-L1 strongly positive population. These subjects will still be included in the efficacy
analyses for all and PD-L1 positive subjects.

Comment: The evaluator believes the Biomarker Discovery population should have been kept
separate from the entire analysis of efficacy as this cannot be a validation set if it
includes any of the patients whose outcomes were already known and determined
statistically within that cohort to be superior. Such an approach favours a
demonstration of efficacy in the PD-L1>1% population and given it was established
that there was a differential between the = 1% and = 10% marks, this represents a
source of bias. The validation cohorts and biomarker cohorts should be kept
entirely separate.

For the primary efficacy endpoint, the ORR based on modified RECIST by independent radiology
review, the point estimate, 95% confidence interval (as determined by the upper and lower
97.5% one-sided confidence bounds), and p-value for testing the null hypothesis that RECIST
1.1 ORR is no greater than 30% will be provided using an exact binomial distribution. Subjects
without response data will be counted as non-responders.

Comment:

The sponsor stated in version 2 of the SAP that there are no hypotheses being tested and
this is an exploratory study making an estimation of the efficacy of pembrolizumab in
urothelial carcinoma.

This is stated to be an interim report but a definition of the time point of events required to
be able to prepare the final CSR could not be located. The sponsor is requested to clarify
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when the study is deemed complete and what are the requirements with respect to events
or time for preparation of the final study report (Clinical question).

Sponsor response

See Table 48 below provided in the sponsor’s response. A final study report will be written
when all responders in KN052 have had an opportunity for at least two years of follow-up. This
milestone is anticipated in 2Q 2019.

Comment: The evaluator recommends that if this indication is approved, that submission of
this report to the TGA upon completion be required.

Table 48: KN052 Formal database locks and interim analysis

i Interim Analysis Data Cutofl Date Rationale for Interim Analvsis

Interim Analysis 12 14-Tan-2016 Determunation of the CPS high cutpoint for PD-L1
eXpression
[nterum Analysis 2: 01-Jun-2010 Time pomt at which the first 100 subjects enrolled

had had the opportumty for at least two post-
bascline imaging asscssments

Interim Analysis 3: 01-Sep-2016 Time point at which all subjects treated had had the
opportunity for at least one post-baseline imaging
assessment

[nerim Analysis 4; 19-Dec-2016 [ Time point at which all subjects treated had had the
opportunity for at least two post-bascline imaging
assessments {Datacut ncleded in US Product

Informaton)

Inrerim Analysis 5: 09-Mar-2017 Time pomnt at which all subjects reated had had the
opportunity for & months of follow-up after
I)’.‘.':__'\,III.IIII'.:__'\, Lreatment

Duration of responses (DOR) based on RECIST 1.1 by independent radiology review will be
summarised descriptively using Kaplan-Meier medians and quartiles. Only the subset of
subjects who show a complete response or partial response will be included in this analysis.

For PFS and OS, Kaplan-Meier (KM) curves, median estimates, and survival at 6 and 12 months
based on the KM curves (95% Cl is based on Greenwood's formula) will be provided as
appropriate. Subjects without efficacy evaluation data or without survival data will be censored
at Day 1.
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Table 49: Study PN0O52 Analysis strategy for efficacy endpoints

Endpoint/Variable® Analysis
(Descrniption, Time Point) Statistical Method Population | Missing Data Approach
Primary Objectives:
RECIST1.1 ORR by independent Exact method based on
radiology review for PD-L1 binomal distribution Subjects with missing
strongly positive subjects, PD-L1 data are considered
positive subjects, and all subjects APT/FAS non-responders
Secondary Objectives:
Duration of Response, RECIST1.1
by independent radioclogy review,
for PD-L1 strongly positive
subjects, PD-L1 positive subjects, Summary statistics Non-responders are
and all subjects /Kaplan-Meier method | APT/FAS excluded 1n analysis
Progression-free survival, Summary statistics APT/FAS Censored at last
RECIST1.1 by independent /Kaplan-Meier method assessment
radiology review, for PD-L1
strongly positive subjects, PD-L1
positive subjects, and all subjects
Overall survival, for PD-L1 Summary statistics APT/FAS Censored at last
strongly positive subjects, PD-L1 /Kaplan-Meier method assessment
positive subjects, and all subjects
95% confidence mnterval 1s determuned by the upper and lower 97.5% one-sided confidence bounds.

Comment: The evolving study design can be seen with the difference in the primary objectives
between the revised (see Table 49) and initial protocol (see Table 50).

Table 50: Study PNO52 Analysis strategy for efficacy endpoints

Endpoint/Vanable* Analysis

_(Description, Time Point) Statistical Method Population Missing Data Approach
Primary:

RECIST1.1 ORR by Subjects with missing

mdependent radiclogy review Exact test of binonual data are considered

for PD-L1 posttive subjects parameter; 95% CI FAS/APaT non-responders
Secondary:

RECIST1 1 ORR by Subjects with missing

independent radiology review Exact test of binomial data are considered

for all subjects parameter; 95% CI FAS/APaT non-responders

Modified RECIST1.1 ORR

by independent radiology Subjects with missing

review, overall and PD-L1 Exact test of binomial data are considered

positive subjects parameter; 95% CI FAS/APaT non-responders

RECIST1.1 ORR by study Subjects with missing

stte radiology review, overall Exact test of binomial data are considered

and PD-L1 positive subjects parameter; 95% CI FAS/APaT non-responders

Response duration, overall Summary statistics using Non-res s are

and PD-L1 positive subjects Kaplan-Meier method All responders excluded in analysis

Progression-free survival, Summary statistics using | FAS/APaT Censored at last

RECIST1 1, overall and PD- Kaplan-Meier method assessment

L1 positive subjects

Progression-free survival, Summary statistics using | FAS/APaT Censored at last

Modified RECIST 1.1, Kaplan-Meier method assessment

overall and PD-L1 positive

subjects

Overall survival, overall and Summary statistics using | FAS/APaT Censored at last

PD-L1 positive subjects Kaplan-Meier method assessment

95% confidence interval 15 determined by the upper and lower 97 5% one-sided confidence bounds.
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Safety analyses

Safety and tolerability will be assessed by clinical review of all relevant parameters including
adverse experiences (AEs), laboratory tests, and vital signs. Summary statistics (counts,
percentage, mean, standard deviation, etc.) will be provided for the safety endpoints as
appropriate. The 95% confidence interval for the incidence rate of Grade 2 or higher adverse
events with an immune etiology and the incidence rate of Grade 3-5 AEs will be provided.

Comment: Combining AEs of Grade 3-5 incorporates as a single figure, AEs with vastly
different severity and outcomes. Events of Grade 3/4 severity can be incorporated
but deaths should be presented separately. The proposed approach is not
supported.

Biomarker discovery population

The biomarker analysis will be based on all subjects within the first 100 enrolled by time that
are deemed clinically evaluable, which is defined as any subjects who received at least one dose
of study drug and had Week 9 and Week 15 scans, or discontinued due to radiographic/clinical
progression or death before reaching Week 15. The biomarker discovery population will be
identified through routine review of accumulating data.

Comment: There is a potential source of bias, in an open label single arm study in that patients
who are not responding at all might progress or deteriorate clinically prior to the
Week 9 scan, or not receive a Week 15 scan but still be alive and hence not eligible
for inclusion in any PD-L1 analyses.

The evaluation of a general positive association between CPS and ORR will be investigated via
standard logistic regression as well as generalized additive models. The potential to achieve a
cut-off greater than CPS = 1% for defining a PD-L1 strongly positive population will involve a
review of how the positive predictive value (PPV, response rate in those above a cut-off),
negative predictive value (NPV, non-response rate in those below the cut-off), and fraction of
patients defined as strongly positive change as a function of increasing cut-offs and whether
there is evidence for a relative improvement in clinical utility relative to the 1% CPS cut-off. A
PD-L1 strongly positive cut-off that maintains high NPV (for example near or above 90%) while
achieving meaningful enrichment of response and largely capturing patients showing durable
clinical benefit is sought. The profiles of PPV, NPV, and the percentage of patients above a given
cut-off along with intervals quantifying the uncertainty in those profiles will be estimated as a
function of potential cut-offs. Receiver operating characteristic curve analysis will also be used
to understand the sensitivity and specificity profile and examine cut-offs that might be
suggested based on the ROC curve and their appropriateness with regard to PPV and NPV. CPS
ranges for any promising cut-offs will also have to be gauged in the context of practical
implementation and interpretation by pathologists in clinical practice.

Clinical study protocol and amendments

Comment: The CSR provides an incomplete and confusing summary of the key protocol
changes, one of which was to remove the biomarker discovery population having
eligibility criteria that differed from the trial population. This key change was made
by letter of clarification to investigators dated 17 April 2015, 3 days before
commencement of the first enrolment. This was subsequently included in the
protocol version 2 but this is not captured in the CSR.

Protocol amendment 01 (dated 08 October 2014)

This allowed plan for patients to be enrolled for the biomarker population to determine the
biomarker cut point who were not necessarily treatment naive or cisplatin ineligible that is, the
eligibility criteria are different were to be different between the biomarker and formal trial
population.
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Comments:

The date of the Protocol Version 01 resulting from this amendment was 08 Oct 2014, with a
clarification letter sent to investigators on 17 April 2015 stating this was no longer the case
and all patients should be treatment naive and cisplatin-ineligible. Given the trial
commenced only 3 days after this letter is dated, the sponsor is requested to state how
many patients were enrolled in the biomarker population who did not meet the criteria as
revised in the letter of clarification.

Other changes are not considered likely to have any meaningful impact on the study
outcomes.

Protocol Amendment 02 (dated 11 March 2016)

The first 100 patients to be enrolled form a biomarker population for the biomarker analysis
(separate SAP) and are not included in the efficacy analyses.

Analysis populations

The all-patients treated population (APT) will serve as the population for efficacy and safety
analyses. The Full Analysis Set (FAS) that is, those who received at least one treatment and had
measurable disease at baseline, will be used in a sensitivity analysis.

Safety will be summarised overall and by PD-L1 status.

The biomarker analysis will be based on all subjects within the first 100 enrolled by time that
are deemed clinically evaluable, which is defined as any subjects who received at least one dose
of study drug and had week 9 and week 15 scans, or discontinued due to radiographic/clinical
progression or death before reaching week 15. The biomarker discovery population will be
identified through routine review of accumulating data.

The sponsor’s clinical biostatistics department was responsible for all analyses, which were
conducted by a statistician unblinded to PD-L1 results. The Study team was to remain blinded to
PD-L1 status of patients until the database lock for the primary study report.

Sample size

The objectives of this study changed substantially between the initial study protocol/statistical
analysis plan and the final statistical analysis plan within the Study Protocol version 2 (dated 11
March 2016); whereas previously, the sample size of this study is driven by the primary efficacy
hypothesis for the PD-L1 positive population, this was now defined by the PD-L1 strongly
positive population according to Version 02 of the Study Protocol, with an estimated 350
patients to be enrolled.

Comment: The sponsor is requested to state at what time points during the trial data were
analysed or whether this was a continuous process as data accumulated.

Up to 350 subjects will be enrolled. Assuming a 33% prevalence rate of PD-L1 strongly positive
subjects and 100 for biomarker discovery population, there is 88% chance to have at least 75
PD-L1 strongly positive subjects and 99.9% chance to have at least 60 PD-L1 strongly positive
subjects in the confirmation group. For all and PD-L1 positive subjects, the expected sample
sizes (350 and 225, respectively) are adequate for efficacy estimation. Thus, if strongly PD-L1
positive cannot be determined, the study may stop enrollment after ~225 subjects are enrolled.

Subgroup and interim analyses

No subgroup analyses other than the efficacy analysis in the PD-L1 positive and overall
population are planned.

Enrolment of PD-L1 negative population will stop at 25 with an interim analysis of efficacy and
PD-L1 IHC data - 2 1/25 response is required for further enrolment of this population.
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Participant flow

At the data cut-off for this report, 226 patients (61.1%) remained in the trial and 37% were still
receiving pembrolizumab, 29.5% had died and 9% had withdrawn due to an AE or withdrawal
of consent. 46/233 patients (approximately 20%) of discontinuations were due to ‘physician
decision’.

Comment: The sponsor is requested to explain why such a high proportion of patient
discontinuations are labelled as ‘physician decision’ and to provide details in a table
of the reasons. In an open label trial, this is a potential source of bias for example if
patients were discontinued prior to RECIST-defined and declared progression.
(Clinical question); see Table 52 and Evaluator comments below and sponsor’s
response to Clinical questions.

Table 51: Study PNO52 Subject disposition all subjects (APaT population)

Pembrolizumab
o (%)

Subjects in population 370

Status for Trial

Discontirmed 144 (389)
Adverse Event 15(4.1)
Death 109 (29.5)
Physician Decision 2(0.5)
Withdrawal By Subject 18 (4.9)

Ongomng in Trial 226 (61.1)

Status for Study Medication

Started 370

Discontirmed 233 (63.0)
Adverse Event 36(9.7)
Non-Compliance With Study Diug 1(0.3)
Other 2(0.5)
Physician Decision 46 (12.4)
Progressive Disease 131(354)
Withdrawal By Subject 17 (4.6)

Treatment Ongoing 137 (37.0)

Each subject is connted once for Trial Status based on the latest Survival Follow-up record.

Each subject is connted once for Study Medication Status based on the latest corresponding disposition record.

Unknown: A disposition record did not exist at the time of reporting.

Database Cutoff Date: 01SEP2016

Comment: The APaT description of the population was stated to be replaced by the APT. It is
not clear why this was retained for the disposition description.

Table 52: Study 052 Reason for Physician decision to discontinue study medication

Reason for Physician Decision n (%)
46
Clinical progression of disease 40 87%
Stu_d:-'_ treatment stopped 1n order for patient to undergo I 2 4%
radiation therapy
Study treatment stopped in order for patient to undergo I 204
radical eyvstectomy
Sludj_-' treatment stopped in order for paticnt to undergo I 20
hospice care
I Study treatment stopped in order to improve quality of life | l 2% |
Poor compliance with treatment and study | 1 2% |
Database Cutoff Date; 01SEP2016 |
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Second round evaluator comment

The vast majority of these patients appear to have discontinued due to disease progression and
a smaller number due to toxicity or progression. A sensitivity analysis is required to determine
the effects of treating all these patients as having progressive disease rather than being
censored from analyses due to failure to meet RECIST 1.1 criteria.

7.3.1.2.  Major protocol violations/deviations
The sponsor states ‘No subjects were excluded from the analysis due to a protocol deviation.’
Sponsor response

In response to a question about why scans in some patients were deemed ‘non-evaluable’, the
sponsor stated, “Ten subjects (3%) among the APT population had post-baseline imaging
performed, but, for 9 of these subjects, this post-baseline imaging was performed within 6
weeks of the beginning of treatment. Thus, these patients were deemed non-evaluable in follow-
up. One subject did not have RECIST-measurable disease at study entry, and, therefore, was
considered non-evaluable in follow-up.’

Comment: Enrolment of the patient without measurable disease at baseline should be a major
protocol violation as this would result in exclusion from the FAS based on the SAP;
for the other 9 patients, not fulfilling RECIST 1.1 criteria has resulted in the data
from these patients being excluded for the primary efficacy endpoints of ORR, and
secondary analyses of PFS as well as DOR will not be evaluable and thus, although
data from these patients may contribute to the safety and OS analyses. As such these
patients have protocol deviations that have led to exclusion from a critical part of
the analysis, and the first patient has a major protocol deviation that should have
resulted in exclusion from the FAS.

The sponsor identified 9 major protocol deviations deemed clinically relevant from 6 different
sites:

Enrolment with more abnormal laboratory values than permitted (2 patients);
Use of corticosteroids (2 patients);

‘Recent history of Gleason 8 prostate cancer’ (1 patient);

No follow-up bone scans despite having known bony metastases (4 patients).

Additionally, 2 patients appeared to have been erroneously identified as having baseline RECIST
measurable disease - at the time of analysis, no target lesions could be identified.

Comment:

Clinical question: For Patient [information redacted] established that any metastatic disease
sites prior to entering the study were metastatic urothelial cancer rather than prostate
cancer;

Second round evaluator comment

On balance, this patient appears to be most likely to have metastatic disease from his urothelial
cancer but in the absence of a biopsy, this is not certain.

Disease progression in the 4 patients without bone scans may have been missed which
would lead to inaccurate, potentially inflated response rates. Given this uncertainty and that
the primary endpoint is ORR, the sponsor is requested to present the primary and
secondary endpoints with these patients censored. (see Clinical question below)

While it is unfortunate if a central error occurred in patients, their disease status is not
evaluable; therefore, data from these 2 patients should be retained in the safety analysis, but

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 99 of 203
(pembrolizumab)



Therapeutic Goods Administration

all efficacy results should be censored. Please present the primary and secondary outcomes
with these patients. (see Clinical question below)

The evaluator calculated 224 major protocol deviations. While many were more administrative
in nature, the following are noteworthy:

1 patient did not meet criteria with respect to prior systemic chemotherapy (patient
[information redacted; no details provided;

12 patients did not have screening laboratory tests performed;
21 SAEs or ‘events of clinical interest’ were ‘not reported in a timely manner’;

5 patients did not have required study procedures done at discontinuation visit or safety
follow-up done; 4 of these occurred in one site (USA 0171, which enrolled 19 patients);

in 6 patients, required safety laboratory tests were not done;

Comment:

1 patient with prior systemic chemotherapy was not eligible and given this is then not first
line use, the data from this patient should be censored for both safety and efficacy, as these

do not inform regarding the proposed usage.

Given the study entry criteria specify laboratory values to be within a certain range, the
patients without screening tests cannot have been certain to have been eligible.

Clinical question

The evaluator considers that there are clinically relevant major protocol violations affecting
the relevance or reliability of data to support the proposed usage from 8 (or potentially 9)
patients. Accordingly, the sponsor is requested to provide an updated efficacy analysis for
all primary and secondary endpoints, with the following patients all censored for efficacy
and biomarker outcomes and as stated above:

d. the 4 patients with missing follow-up bone scans;
e. the 2 patients without apparent target lesions;
f.  patient [information redacted] who had received prior systemic chemotherapy;

g. ifthere is any uncertainty about the metastatic disease status of the patient who
had prostate cancer, please also censor this patient’s data;

Safety data from the patient with prior systemic chemotherapy should also be censored.

Baseline data NB an updated table is included as provided to the TGA after commencement of
First round evaluation.
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Table 53: Study PNO52 Patient Characteristics with updated M stage (APT population)
(TGA KN52 Update)

Pembrolizumab
r ()
Subjects in population 370
Gender
Male 286 (773)
Female 84 2.7
Age (Years)
< 63 Years 68 (18.4)
==65 Years 302 (81.6)
Mean 73.0
sD 29
Median 74.0
Range 34to94
Race
American Indian Or Alaska Native 2 (0.5)
Asian 26 (7.0)
Black Or African American 8 (2.2)
Multiple 2 (0.5)
White 328 (88.6)
Missing 4 (1.1)
Ethnicity
Hispanic Or Latino 22 (59
Not Hispanic Or Latino 319 (86.2)
Not Reported 21 (57
Unlknown 8 2.2)
Age Group 1
= 65 Years 68 (18.4)
==65to <75 Years 123 (33.2)
==T75to <83 Years 139 (37.6)
== 85 Years 40 (10.8)
PD-L1 Status
PDL1CPS < 1% 79 (214
PD-L1 CPS = 1% to < 10% 172 (46.5)
PD-L1 CPS = 10% 110 (29.7)
Unlknown 9 24)
ECOG'
[0] Normal Activity 20 (21.6)
[1] Symptoms, but ambulatory 134 (36.2)
[2] Ambulatory but unable to work 155 (41.9)
[3] Limited selfcare 1 (0.3)
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Table 53 continued: Study PN052 Patient Characteristics with updated M stage (APT

population) (TGA KN52 Update)

Pembroliznmab
n ()
Metastatic Staging
MO 47 (12.7)
Mi i3 (87.3)
Chemotherapy Naive (Y/N)
No 67 (18.1)
Yes 303 (81.9)
Baseline Hemoglobin
=10 g/dL 329 (88.9)
<10 g/dL 41 (11.1)
Liver Metastasis (Y/N)
No 292 (78.9)
Yes 78 (21.1)
Prior Adjuvant or Necadjuvant Platinnm-based Chemotherapy
No 333 (90.0)
Yes 37 (10.0)
Prior BCG Therapy
No 316 (83.4)
Yes 34 (14.6)
Metastases Location
Lymph Node Only 50 (13.5)
Visceral Disease 316 (83.4)
Not Reported 4 (1.1}
Primary Tumer Location
Upper Tract 69 (18.6)
Lower Tract 300 (81.1)
Unlmown 1 (0.3)
Reason for Cisplatin Ineligibility
ECOG2 120 (32.4)
Renal Dysfunction 183 (49.5)
ECOG 2 and Fenal Dysfunction 34 (9.2)
Pembroliznmat
n e
Reason for Cisplatin Ineligibility
Other Reasonsi | 33 (8.9)
TECOG performance status assessed during screening,
* Including Class I Heart Failure, Grade = 2 Peripheral Neuropathy, and Grade = 2 Hearing Loss.
Missing: not reported or unknown
Eenal dysfonction is defined as a baseline creatinine clearance < 60 mL/min
M stage Database Cutoff Date: 14FEB2017
Database Cutoff Date: 19DEC2016
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Table 54: Study PN0O52 Superseded table of patient characteristics showing differences in
data following update All subjects APT population

Pembrolizumab
n (e

Metastatic Staging

M 33 [E]

MO 55 (14.9)

M1 282 (76.2)
Chemotherapy Maive (¥/N)

Ho 67 (18.1)

Yes 303 (B1.9)
Baseline Hemoglobin

==10 g'dL 32 (B2.9)

=10 g'dL 41 (11.1)
Liver Metastasis [¥/N)

Ho i (78.9)

Yes T8 (21.1)
Prior Adjuvant or Neoadjuvant Platinum-based Chemotherapy

Ho 334 {90.3)

Yes 34 [N ]

Comment:

Baseline characteristics

In response to the questions from the FDA, the sponsor provided an updated table
of baseline characteristics where those previous labelled as having Mx disease were
re-classified, as established disease stage was a fundamental entry criterion. The
updated table has been included plus the section of the table prior to the revision.
As can be seen from the table, and the response below, there was substantial
revision of the status of patients based on not only clarification of these patients’
status but also correction of errors made for deemed previously to have M1 (+43
patients) or MO (+8 patients) . Given the original data informs the ITT analysis, no
meaningful conclusions about responses by subgroup analyses of M0 versus M1 can
be made unless this revised and more accurate dataset are used.

The population is notable for its older age group, including a 94 year old, and the
distribution of men to women reflects the higher frequency of this cancer in men.
42% had an ECOG-PS of 2, but renal function impairment was the single most
common reason for not being considered eligible for cisplatin. Poor prognostic
features include lower haemoglobin (11.1% of patients), poorer PS (42% had ECOG-
PS 2) and visceral metastases (21.1% had liver metastases). No data are provided
on baseline ALP in this table (but it was noted to be much higher in the PK data
provided for the population PK analyses), and number of disease sites and the
sponsor is requested to provide these (see below).

The sponsor is requested to clarify:

18.1% had received prior systemic chemotherapy but it is stated that only 10% received

this as a

djuvant or neoadjuvant treatment (9.7% in original table with CSR). One patient is

known to have a major protocol deviation of prior systemic chemotherapy but it is not
presented whether the rest of these patients received radio-sensitising chemotherapy with
radiation (not considered primary systemic chemotherapy). Please provide clarification.
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Please provide a breakdown of what sites are encompassed when using the term ‘visceral
disease’, and the numbers within each and also those with bone-only metastases. (Clinical
question)

Please also provide a breakdown for patients of the numbers of metastatic disease sites (0,
1, 2, 3,>3) and baseline alkaline phosphatase levels. Second round comment: this was
provided in the response dated, 14 Sept 2017

Table 55: Subject count by number of metastatic sites and by baseline alkaline
phosphatase levels

Subject Count by Number of Metastatic Sites

Mumber of metastatic sites | Subject Count Percent
0 4 1.1
1 59 15.9
2 114 308
3 101 273
=3 92 249

Subject Count by Baseline Alkaline Phosphatase Levels

Baseline Allealine
Phosphatase Levels Subject Count Percent
Within normal range 270 73.0
<LLN 3 0.8
<2x ULN 74 20,0
=3xULN 13 3.5
=>3x ULN 10 27

Sponsor response

Approximately 9.7% of subjects were treated with chemotherapy prior to study entry either as
neoadjuvant or adjuvant chemotherapy. This chemotherapy was dosed at high dose (systemic
dosing) - methotrexate / vinblastine / Adriamycin / cisplatin (MVAC) or gemcitabine / cisplatin.
The remaining patients, approximately 8%, were treated either with low-dose, radio-sensitising
chemotherapy or with intravesical chemotherapy for non-invasive disease earlier in the course
of treatment for the disease under study. These were allowed as prior treatments for subjects
enrolled onto KNO52.

Comment: The prior use of cisplatin as the main backbone of the regimens in 9.7% of patients
suggests that these patients may be considered ‘cisplatin-ineligible’ due to
treatment progression and being refractory, rather than due to comorbidities
preventing use of this regimen. This raises some challenges in defining this
population.

Results for the primary efficacy outcome

Note: Updates to these data were provided by the sponsor in response to FDA questions with an
updated data cut-off date of 19 December 2016 compared with 1 September 2016

Comment: Provision of these data has led to revisions of the report below to incorporate the
responses. The additional data will be included in text boxes, as these are not in the
CSR for any review by the Delegate. Note is made that only limited updates are
provided and comments elsewhere (for example PK section) are still relevant.

Most of the endpoints assessed in this study used the cut-off date in the CSR (01 Sept 2016).
Updated data with longer follow up based on a new cut-off date of 19 December 2016, were
presented for:
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Best ORR, response duration with confirmation based on RECIST1.1 per central radiology
assessment, all patients;

Summary of Time to Response and Response Duration Based on RECIST 1.1 per Central
Radiology Assessment in Subjects with Confirmed Response, All patients;

Summary of Response Duration Based on RECIST 1.1 per Central Radiology Assessment in
Subjects with Confirmed Response All Subjects (APT Population)

Summary of best ORR based on RECIST 1.1 criteria per central radiology assessment in
patients with confirmed response;

Best ORR with confirmation based on RECIST1.1 per central radiology assessment, patients
with PD-L1 CPS = 10%;

Summary of response duration based on RECIST 1.1 criteria per central radiology
assessment in patients with confirmed response, patients with PD-L1 CPS = 10%;

Updated Follow-up Duration for All Subjects - Summary of Follow-up Duration All Subjects
(APT Population);

Objective Response Rate with Confirmation Based on RECIST 1.1 per Central Radiology
Assessment by Subgroup Factors All Subjects (APT Population).

The sponsor states that no subjects were excluded from the efficacy analysis in the CSR, while
the following is stated in the SAP, ‘Subjects without efficacy evaluation data or without survival
data will be censored at Day 1.

Second round evaluator comment

From the response to Clinical question 16, non-compliance with RECIST 1.1 criteria scan
interval or baseline measurable disease meant 10 patients did not have evaluable data for
the primary efficacy endpoint nor the key secondary efficacy endpoints of PFS and DoR but
0S data would be available. Thus, these patients are not fully excluded from the efficacy
analysis but do not contribute data. These patients were not censored at Day 1.

Comment: The sponsor has already been requested to clarify the conditions leading to early
discontinuation prior to a scan for the approximately 10% who were stated not to
have had a scan. Censoring these patients who did not have a scan at Day 1 and thus
are without a declaration of progression would miss those with rapidly progressive
disease. While the denominator of the All Treated Population reflects their
inclusion, a sensitivity analysis incorporating all those without scans/evaluable
efficacy as progression is requested for all analyses involving PFS and OS endpoints,
and duration of response. (Clinical question)

The sponsor states, ‘KEYNOTE-052 is an ongoing study. At the time of data cut-off, the last
subjects enrolled had only approximately 2 months follow-up time. For this reason, 2 subgroups
were established for sensitivity analysis to fully characterize pembrolizumab efficacy. First, ORR
was estimated for subjects enrolled at least 4 months (120 days) prior to data cut-off. These 307
subjects had the opportunity to have at least 2 post-baseline imaging assessments if they remained
on study. Second, ORR was estimated for subjects enrolled at least 6 months (180 days) prior to
data cut-off. These 232 subjects had the opportunity to have at least 3 post-baseline imaging
assessments.’

As of Sept 1 2016 cut-off date, the median duration of treatment for the 370 patients enrolled
was 5 months (range 0.1-16.5 months). The Clinical Study Protocol version 2 (11 March 2016)
states, ‘Per RECIST 1.1, response should be confirmed by a repeat radiographic assessment not less
than 4 weeks from the date the response was first documented.’
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As of the updated cut-off of 19 Dec 2016, the median follow-up duration was 7.8 months (range
1-20 months).

Comment: This later cut-off should allow a greater percentage of patients to have undergone a
second confirmatory scan as described by RECIST 1.1 criteria to determine the ORR.

Second round evaluator comment

The sponsor has confirmed that the 106 patients in whom an ORR was reported had all had
confirmatory second post-baseline imaging.

Comment: Overall, as of the 10 Sept 2016 cut-off, the data are very immature, and are
insufficient to meet the objective of the primary efficacy endpoint as described in
the Statistical Analysis Plan. Many of these patients will not have had the requisite
second scan to have an initial response confirmed. The departure from the planned
analysis with the use of 2 subgroups not pre-specified, and the use of 2 post-
baseline scans does not provide sufficient information to make any statements
overall response rates or about the durability of any observed responses.

Based on the duration of follow-up, more than half of the patients would have had at
least 2 scans which would allow some assessment, but still incomplete for the entire
population, of ORR.

The sponsor has been requested to present the data with the results from patients
identified by the evaluator as having clinically significant major protocol violations
censored from the analyses.

ORR (APT population)

The CSR reports ‘The confirmed, objective response rate, defined as the percentage of subjects
who had a complete response (CR) or partial response (PR) per RECIST 1.1 as assessed by
blinded independent central radiology review (BICR), was 24.1% (89/370) among the APT
Population’. Based on these results as reported, 89/370 are stated to have had a PR or CR by
blinded central independent review, 17 patients achieving a CR. Disease control rate
(CR+PR+stable disease) was reported in 46.8%.

Comment and clinical question:

The sponsor is requested to clarify what is meant by ‘confirmed’ in this sentence.
The Summary of Clinical Efficacy states that these patients had not all had follow-up
confirmation scans as required by RECIST 1.1. That is not mentioned here. Thus,
there appear to be two uses of the term of ‘confirmed’ in the sponsor’s presentation
of the data in this CSR, used somewhat interchangeably: 1) meaning established by
central radiology review (this endpoint was determined by BICR so stating these as
confirmed is redundant), and 2) as per RECIST 1.1 which means subject to a
confirmatory scan which endorses the original findings of a response. This issue has
affected all assessments that are drawn from the primary ORR statistics, including
for all the PD-L1 cut-offs presented, and the duration of response assessments.

The update provided information about patients who had at least 2 scans (Table 56)
and the duration of response data as of cut-off date of 19 Dec 2016: 106 patients
were reported to have had a centrally confirmed ORR (Table 56), and of these
55/370 (14.9%) patients were stated to have had a CR or PR response based on
RECIST 1.1 confirmed by central review (CR or PR) lasting 26 months with a
median duration not reached (95% CI: 11.1, NR).

Comment: These 55 patients would have had at least 2 scans in this time period, and have had
central radiological review and therefore appear to have met the criteria for RECIST
1.1 of two scans and central review to establish the basis for a claim of efficacy. This
information suggests that the response rate meeting the criteria as defined in the
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SAP is 14.9%. This is well below the response rate cut-off of 30%, the sponsor had
pre-specified as being of clinical importance. However, response duration in excess
of 6 months is notable, and clinically relevant for this population. Caution needs to
be exercised in interpreting these results as there was no comparator arm and first
line UC is a chemosensitive disease with response rates which exceed this. Updated
data based on a longer follow-up would allow an assessment of the durability of this
response which is the hallmark of benefit from immunotherapy.

The sponsor provided an updated table with the new data cut-off date of 19 December 2016
with the title indicating that the best overall response rate is confirmed by central radiology
review based on RECIST 1.1. The reported ORR was 28.6% (106/370), with 6.7% achieving a CR
and 21.9% achieving a PR. 41.9% are stated to have had progressive disease but an additional
10.8% did not have an assessment or were deemed non-evaluable. Stable disease was reported
in 18.6%.

Comment: In this updated data, it remains unclear to the evaluator how the term ‘confirmed’ is
being used here. Had these patients all had at least 2 scans as required per RECIST
1.1 criteria? (Clinical question)

Sponsor response

The sponsor states, ‘All 106 subjects had responses confirmed with a second set of imaging
performed at least 4 weeks after the initial response time point.

With a median follow up for the entire population of 7.8 months (range 0.1-20), and some
patients still early in their treatment course, these data are difficult to interpret.

Given the mechanism of pembrolizumab, the duration of response is key and information is
very limited at this time.

Table 56: Summary of best overall response with ‘confirmation’ based on RECIST 1.1 per
Central Radiology Assessment (All patients treated)

Eesponse Evaluation Pembrolizumab
(N=370)
n % 95% CT'
Complete Besponse (CR) 17 46 (2.7.7.3)
Partial Response (PE) 72 19.5 (15.5.23.9)
Objective Response (CR+PE) 80 41 (19.8, 28.7)
Stable Disease (SD) 84 227 (18.5,27.3)
Disease Contrel (CR+PR+5D) 173 46.8 (41.6, 52.0)
Progressive Disease (FD) 156 422 (37.1.47.4)
Non-evaluable (NE) 10 27 (1.3.49)
No Assessment 31 54 (5.8.11.7)
Confirmed responses are included.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR. was determined to be NE per RECIST
1.1.
No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 015EP2016

8.4% had no post-baseline imaging due to ‘progression of the underlying medical condition’
leading to study discontinuation.
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Comments:

The sponsor is requested to clarify what is meant by the broad term, ‘underlying medical
condition’, as this potentially includes a condition other than the malignancy, and could
reflect an adverse effect of treatment. (Clinical question)

Sponsor response:

The sponsor has indicated that this term pertains to the urothelial carcinoma, not to other
medical conditions in this patient group where eligibility was essentially defined by the
presence of comorbidities.

The sponsor is requested to explain why scans post-baseline were deemed ‘non-evaluable’ if
a central review and confirmation of target lesions was required at baseline to determine
eligibility. (Clinical question)

Sponsor response

10 (3%) patients did not meet RECIST 1.1 criteria for evaluable disease: 1 had no baseline
measurable disease (see Comments on Major Protocol deviation; 9 patients had baseline
imaging prior to the minimum window of 6 weeks after commencing treatment).

Patients with rapidly progressing disease that does not respond, that is, those least
responsive to immunotherapy, would not have been included in the PD-L1 biomarker
discovery population as this required at least a 9 week scan and a 15 week scan, unless the
patient had already died. As indicated by the evaluator earlier, this questions the internal
and external validity of the biomarker discovery population and indicates they cannot be
said to be representative of all patients in this study, or generalised to real world patients
not eligible for cisplatin. This limits the predictive capacity of using any cut-off established
this way, which by definition has not characterized those least likely to respond.

The sponsor is requested to provide the breakdown of the PD-L1 status of this 8.4% with no
radiological assessment. (Clinical question).

Note is made that different data are presented in the PI. The sponsor has included the data
from the subset of patients participating for = 120 days, which is not the whole study
population. A further new set of data have been presented in the latest update and the
sponsor is requested to update the draft PI to reflect this in the sponsor’s response for
evaluation; inclusion of the population participating = 120 days is not considered
acceptable. (PI Comments).
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Table 57: Study PN0O52 Updated Summary of best overall response with 'confirmation’
based on RECIST 1.1 per central radiology assessment all subjects APT population

Response Evaluation Pembrolizumab
(N=370)
n % 95% CT'
Complete Response (CR) 25 6.8 (4.4.9.8)
Partial Response (PR) 81 219 (17.8.26.5)
Objective Response (CR+PR) 106 28.6 (24.1,33.5)
Stable Disease (SD) 69 18.6 (14.8.23.0)
Disease Control (CR+PR+SD) 175 47.3 (42.1,52.5)
Progressive Disease (PD) 155 419 (36.8.47.1)
Non-evaluable (NE) 9 24 (1.1.4.6)
No Assessment 31 84 (58,117
Confirmed responses are included.
"Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST
11.
No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 19DEC2016

ORR in patients with PD-L1> 1%

The ‘confirmed’ ORR was 26.6% (75/282), with 5% having a CR (see Table 58) and 2.1% were
non-evaluable and 7.1% did not have a post baseline scan. This population includes all those
who participated in the biomarker study population as well as those subsequently recruited.

Comment:

Please provide the number and percentage of these patients state to have a ‘confirmed ORR’
where the ORR was actually confirmed by a second scan at the time of the cut-off date of 01
September 2016, and for the updated data cut-off of 19 December 2016.

Second round evaluator comment
The sponsor states with respect to the question above:

‘Regarding the 89 subjects in question (from the question above, data cut-off 1 Sept 2016), all
had a radiographic response that was confirmed with a second study performed at least 4
weeks after the initial response time point.’

Regarding the data in the table above for the update, with the data cut-off 19 December 2016,
‘All 106 subjects had responses confirmed with a second set of imaging performed at least 4
weeks after the initial response time point.’

The inclusion in this population of all those who were deemed to have a = 10% expression
from the biomarker population will inflate the apparent response rates in this group. The
sponsor is requested to censor these patients and all patients with subsequently found to
have a CPS = 10% to allow a clear picture of the effect of a lower level of expression on
efficacy outcomes. (Clinical question)

The evaluator believes the Biomarker Discovery population should have been kept
separate from the entire analysis of efficacy as this cannot be a validation set if it
includes any of the patients whose outcomes were already known and determined
statistically within that cohort to be superior.

Such an approach favours a demonstration of efficacy in the PD-L1>1% population
and given it was established that there was a differential between the = 1% and 2
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10% marks, this represents a bias. The validation cohorts and biomarker cohorts
should be kept entirely separate.

Table 58: Summary of best overall response with ‘confirmation’ based on RECIST 1.1 per
central radiology assessment for patients with PD-L1 CPS = 1% (APT population)

Response Evaluation Pembrolizumab
(¥=282)
n % 95% CT'
Complete Response (CR) 14 50 (2.7,82)
Partial Response (PE) 61 216 (17.0, 26.9)
Objective Response (CR+PR) 75 16.6 (21.5,32.2)
Stable Disease (SD) 72 25535 (20.5,31.0)
Disease Contrel (CE+PR+5D) 147 511 (46.1, 58.1)
Progressive Disease (PD) 109 387 (32.9, 44.6)
Non-evaluable (NE) 6 21 (0.8, 4.6)
No Assessment 20 7.1 (44,10.7)
Confirmed responses are included.
" Based on binomial exact confidence interval method.
MNon-evaluable: subject had post-baseline imaging and the BOR. was determined to be NE per RECIST
11
Mo Assessment: subject had no post-baseline imaging
Database Cutoff Date: 015EP2016

Comment: These data are too immature to make any statements about PD-L1 expression and
efficacy of pembrolizumab. In particular, it is too early to determine whether this
ORR translates into durable response or whether those declared to have stable
disease are truly stable. This table was not updated in the information provided
during the evaluation.

ORR among subjects with PD-L1> 10%

ORR was 38.8% of patients with tumours with a CPS = 10% (31/80) and 10% were reported to
have a CR. 6.3% did not have a post-baseline scan.
How many patients had follow-up scans as per RECIST 1.1 is not stated.

Table 59: Summary of best overall response with '‘confirmation’ based on RECIST 1.1 per
central radiology assessment for patients with PD-L1= 10%, Efficacy Validation
population (Source CSR)

Response Evaluation Pembrolizumab
(IN=80)
n % 95% CT'
Complete Response (CR) 8 10.0 (4.4, 18.8)
Partial Response (PR) 23 288 (19.2, 40.0)
Ohjective Response (CR+PR) 31 388 (28.1, 50.3)
Stable Disease (SD) 24 300 (203,.41.3)
Disease Control (CR+PR+5D) 55 68.8 (57.4,78.7)
Progressive Disease (PD) 20 250 (16.0,359)
Non-evaluable (NE) 0 0.0 (0.0,4.5
No Assessment 5 6.3 (2.1, 14.0)
Confirmed responses are mcluded.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR. was determined to be NE per RECIST
1.1
No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 01SEP2016
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Table 60: Summary of best overall response with confirmation based on RECIST 1.1 per
central radiology assessment, patients with PD-L1 CPS = 10% (APT population

Response Evaluation Pembrolizumab
(N=110)
n % 95% CI'
Complete Response (CR) 17 15.5 (9.3.23.6)
Partial Response (PR) 35 318 (233,414
Ohbjective Response (CR+PR) 52 47.3 (37.7,57.0)
Stable Disease (SD) 22 200 (13.0,28.7)
Disease Control (CR+PR+SD) 74 67.3 (57.7,75.9)
Progressive Disease (PD) 30 273 (19.2.36.6)
Non-evaluable (NE) 0 00 (0.0.3.3)
No Assessment 6 3.5 (2.0.11.5)
Confirmed responses are included.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR. was deternuned to be NE per RECIST
11
No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 19DEC2016

Comments:

The populations appear to have changed for the reporting of the PD-L1 CPS = 10% between
the two data cuts - for the earlier cut-off, patients from the validation set (that is, those
recruited after the cut-point was determined and the later data cut includes patients from
the entire population. This introduces a bias, as the biomarker detection set included
patients deemed to have performed better, with the hypothesis that this is related to the PD-
L1 expression level. The sponsor is requested to provide the updated ORR for the validation
set as of December 19, 2016.

Please provide the number and percentage of patients with a PD-L1 CPS 10% stated to have
a ‘confirmed ORR’ where the ORR was actually confirmed by a second scan and independent
radiology review at the time of the 19 December 2016 cut-off date. (Clinical question).

Sponsor response

The sponsor states, ‘All responding subjects presented in the ORR analysis in question had
responses confirmed with a second subsequent imaging study performed at least 4 weeks after the
initial response time point.

Second round evaluator comment

This is accepted. The Clinical question asked for these data to be confirmed for the validation
set only, but given relatively few patients were excluded from the biomarker discovery set,
inclusion of this group in the dataset is acceptable.

As with the efficacy results for CPS = 1%, these data are too immature to make any
statements about the efficacy of pembrolizumab in first line urothelial carcinoma. In
particular, it is not possible remains uncertain and unproven whether this ORR translates
into durable response, or whether those declared to have stable disease are truly stable.

The sponsor claims this validates the cut-off point selected. However, this was cut-point
determined from a subset of patients without aggressive, non-responsive disease and lacks
external validity and cannot be used to screen all comers. Of note, in patients in PN045, the
OS was shorter in patients expressing PD-L1 CPS = 10%, and it is quite possible that
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significant bias has been introduced with the exclusion of those likely to have an early
relapse.

There appear to be patients with non-evaluable disease and also those with no assessment
at a very similar rate to the cut-off using CPS = 1%. Those with ‘no assessment’ should be
taken conservatively to mean those not responding and when added to those with
progressive disease, this represents a 31.3% false positive rate using CPS = 10% as a cut-off.

The Statistical Analysis Plan states, ‘A PD-L1 strongly positive cut-off that maintains high NPV (for
example near or above 90%) while achieving meaningful enrichment of response and largely
capturing patients showing durable clinical benefit is sought.

Comment: No data equivalent to that presented for the 2 1% and = 10% CPS PD-L1 expression
have been presented for the patients with PD-L1 <1%, and thus the negative
predictive value cannot be demonstrated for PD-L1 as a test. This should be
presented for the latest data cut-off.

The sponsor is requested to provide a similar table for these patients with PD-L1<1% to
determine whether the PD-L1>1% has any value as a cut-off in urothelial carcinoma.
(Clinical question).

The sponsor is requested to calculate the positive predictive value, the negative predictive
value for the cut-off of 2 10%, using the latest data confirmed by both RECIST 1.1 (2 scans)
and central review and discuss whether this meets the objective outlined in the SAP.
(Clinical question).

ORR for biomarker discovery population (not a specified efficacy endpoint but included by the
sponsor).

The CSR states, ‘The PD-L1 CPS strongly positive cut point for efficacy was determined among
subjects in the discovery cohort to be CPS > 10% through a systematic assessment that included
analysis of the positive and negative predictive values and receiver operating characteristics (ROC)
across a wide range of potential CPS cut points (reference available upon request).’

Comment: This is an exploratory component of the study, involving 30 patients only, and still
requires validation as these data were determined by examining various cut-points.
The information cannot be evaluated as the data underpinning the establishment of
the CPS = 10% have not been provided - the sponsor is requested to provide these
data. It is unclear what reference the sponsor is referring to in this statement. Note
again is made that more than 31.3% of the patients with a CPS = 10% either
experienced disease progression or did not have an assessment.

Additional analyses not pre-specified in the SAP were included by the sponsor as ‘supportive’.
Concordance assessment between the investigators and blinded independent central review

Absolute disagreement about whether there was progression or not occurred in 48/331
(14.5%) of patients where the independent reviewers had access to scans: 14 were deemed not
to have radiological evidence of progression, and 34 additional patients were declared to have
progressed by central reviewers. When local investigators declared progression, there was
central agreement over the timing for only 62.9% of these events. Notably, independent
reviewers declared an earlier progression time point for 22.5% of cases whereas local
investigators declared progression earlier in only 6.7% of cases.

There was a lower discordance between site and central reviewers for scans declared by the
investigators as indicating non-progression, with independent reviewers declaring progression
in an additional 34/153 evaluable patients (22.2%).

While the final ORR figure was the same between site and central reviewers, one CR was
downgraded to a PR by the blinded central reviewers. Note is made that 38 (10.3%) patients did
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not have scans available for central review and the high rate of discontinuations attributed to
‘physician decision’ from the disposition table (8.4%).

Comment: These assessments compared rates of declaration of CR and PR rates between the
two groups as reported, some of which will be without a follow-up scan for the
whole study population. As this reflects a comparison between the two groups using
identical data, the comparison of concordance is valid but the absolute figures
should be regarded with some caution, pending confirmation by the sponsor.

Table 61: Study PN0O52 Concordance analysis of progression events (local versus central)
all patients treated population

Pembrohzumab
Number of Patients in Population 370
Site Assessment - PD 178
IRC Agreed 164(92.1%)
IRC and Site agreed on time 112(62.9%)
IRC has earlier time 40(22.5%)
IRC has later time 12(6.7%)
IRC Disagreed 14(7.9%)
No IRC Assessment 0(0.0%)
Site Assessment - Non PD 154
IRC Agreed 119(77.3%)
IRC Disagreed 34(22.1%)
No IRC Assessment 1(0.6%)
IRC: Independent Radiology Committee.
Database Cutoff Date: 01SEP2016

Comment: The absolute declaration of events of progression were lower when assessed by site
investigators, and more likely to be declared at a later time point - both favour a
greater treatment effect being demonstrated if results were based on local site
investigators’ assessments. Further assessment of this potential bias is not required
as the primary and secondary endpoints are all based on analyses from data
determined by the central assessors. It is to be noted that this more robust and
objective assessment requirement offsets most of the potential bias inherent in an
open label study, although the withdrawal of patients before scans could confirm
progression whose will have resulted in a higher declared median for all endpoints
involving assessment of progression. Sensitivity analyses for this effect (10.3% of
patients) should be undertaken, declaring all as progression at the time point of
discontinuation, should be undertaken for all such endpoints. (Clinical question)

ORR among subjects with varying follow-up time

The sponsor provided data for those 307 /370 patients (83% or total population) enrolled for
>120 days and who would have had 2 or more post-baseline scans if still ongoing in the study;
and for those 232/370 (62.7%) enrolled at least 180 days where at least 3 post-baseline
imaging studies were undertaken if still on study. Further analyses on these 2 populations of
age, CPS score, gender, race, ECOG-PS, prior chemotherapy, metastatic location, site of primary
and reason for cisplatin-ineligibility were explored. Kaplan-Meier curves were generated
estimating OS for each of these groups.

The results are presented in Tables 62 and 63 below.
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Table 62: Summary of best overall response with confirmation based on RECIST 1.1 per
central radiology assessment for all patients enrolled 120 days or earlier prior to the cut-
off date

Response Evaluation Pembrolizumab
(N=307)

n % 95% CI'
Complete Response (CR) 17 55 (33.87)
Partial Response (PR) 66 215 (17.0, 26.5)
Objective Response (CR+PR) 83 27.0 (22.1, 32.4)
Stable Disease (SD) 57 186 (144,234
Disease Control (CR+PR+5D) 140 45.6 (39.9,51.4)
Progressive Disease (PD) 130 423 (36.8. 48.1)
Non-evaluable (NE) 9 29 (1.3,5.5)
No Assessment 28 91 (6.1,12.9)
Confirmed responses are included.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

1.1

No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 01SEP2016

Table 63: Summary of best overall response with confirmation based on RECIST 1.1 per
central radiology assessment for all patients enrolled 180 days or earlier prior to the cut-
off date

Response Evaluation Pembrohizumab
(N=232)

n % 95% CT'
Complete Response (CR) 16 6.9 (4.0, 11.0)
Partial Response (PR) 45 19.4 (14.5,25.1)
Objective Response (CR+PR) 61 26.3 (20.7, 32.5)
Stable Disease (SD) 38 16.4 (11.9,21.8)
Disease Control (CR+PR+SD) 99 427 (36.2, 49.3)
Progressive Disease (PD) 104 448 (38.3,51.5)
Non-evaluable (NE) 8 34 (1.5,6.7)
No Assessment 21 91 (5.7.13.5)
Confirmed responses are imncluded.
" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

1.1

No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 01SEP2016

Note is made that only patients participating for this duration, can have the ORR data reported
correctly as per RECIST 1.1 as at least two scans are required.

Comments:

These two datasets indicate that a response rate of 26.3% or 27% was found in this first line
population, and provide some assurance regarding the likelihood of an initially determined
response rate being confirmed when RECIST 1.1 are followed. The 180 day population is a
subset of the 120-day population, which may also explain the consistency.

These assessments have been undertaken as the data are very immature, but cannot
compensate for this; furthermore, the study was not designed to present rolling data
assessments of subgroups driven by time since enrollment. All the results are exploratory,
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and any conclusions could only be regarded as speculative, requiring confirmation in an
appropriately designed study. This is not sufficient to demonstrate the efficacy of the
proposed usage.

Note is made that in the original Clinical Study Protoco], that the following hypothesis was:
‘Intravenous administration of single agent pembrolizumab (MK-3475) as 1L therapy to
subjects with advanced /unresectable (inoperable) or metastatic urothelial cancer who are
ineligible for cisplatin-based therapy and whose tumors express PD-L1 protein (IHC) will
result in an clinical meaningfully overall response rate (ORR) greater than 30% based on
RECIST 1.1 as assessed by independent radiology review.’

Following the amendment 2, the hypotheses were dropped, but the following was still
stated in the ‘Rationale for Endpoints’, “The RR results obtained in this trial will be
compared to an historical RR of 30%. A 30% RR is at the high end of RRs observed with
existing agents tested in the first line setting in populations actually more likely to respond
than the cisplatin ineligible patients included in this trial. Considering the effect of
pembrolizumab on duration of response and the population of cisplatin ineligible patients
being studied, a RR of 30% is considered clinically important.’

ORR among all subjects with CPS > 10%

Contrary to the SAP, the sponsor presented the results from all patients with CPS = 10%,
including the biomarker discovery population.

Results were stated to be similar across the groups, but the proportion with a second a
confirmatory scan as required by RECIST 1.1 is unknown.

Comments:

Please provide the number and percentage of these patients state to have a ‘confirmed ORR’
where the ORR was actually confirmed by a second scan at the time of the cut-off date of 19
December 2016.

As with all the other analyses, these data are immature and there is no information about
durability of the observed responses. In addition, the sponsor has deviated away from the
planned analyses in presenting these data as the primary efficacy endpoint cannot be
determined due to immaturity of the data. They do not establish efficacy for the proposed
usage.

ORR among protocol-specified subgroups

At the interim cut-off date (01 Sept 2016), the sponsor states, ‘the treatment effect of
pembrolizumab is consistent across subgroups’.
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Figure 14: Study PNO52 ORR with confirmation based on RECIST 1.1 per central radiology
assessment by subgroup factors (APT population)
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Database Cutoff Date: 01SEP2016

Source: [PO5S2VO1IMEK3475: analysis-adsl; adopa]
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Figure 15: Objective response rate with confirmation based on RECIST 1.1 per central
radiology assessment by subgrouping factors all patients (APT population) (TGA KN52
update)
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Database Cutoff Date: 19DEC2016

Source: [PO52VO1ME?3475: analysis-adsl; adopa]

Comment:

Note should be made that these analysis censored all those without evaluable efficacy data,
which includes those with rapid progression and no scan, and the breakdown of this group
across these subgroups is unknown.

The evaluator does not agree that the treatment effect is consistent and notes that on the
data presented those with CPS 2 10% and lymph node-only disease appear to be greater. A
break-down of PD-L1 status within those with lymph node only disease is required to
ensure this is not a confounding factor. (Clinical question)

The response rate among those with PD-L1 stated to be negative. This does not predict
absence of a response (which was still in the order of 15.2%) and the sponsor has already
been requested to provide data on the extent (CR, PR and SD) and duration of response for
these patients, and the negative and positive predictive values for PD-L1<1% in this study.
(Clinical question)

Note is made that the CPS = 10% includes all patients from the biomarker discovery and
validation sets. The sponsor had stated that the biomarker group would be excluded from
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any analyses using CPS 2 10%. This pertains to both the cut-off dates and is a significant
source of bias.

Caution must be exercised in interpreting these data due to the censoring, small numbers
within many of the subgroups resulting in the wide confidence intervals. The immaturity of
the data, mean it is not possible to make any further comments on the clinical relevance and
in particular, on the durability of these responses.

Results for secondary Endpoints DOR, PES, 0S
Duration of response

The median time to response (calculated from those with a CR or PR) was 2 months (range 0.2-
4.8). Of 89 with a confirmed response meeting RECIST 1.1 criteria, 1 commenced another
anticancer treatment (therefore must have progressed or experienced an AE), and 74 were
stated to have had an ongoing response. 31/78 patients are presented as having a response 2 6
months, but this figure includes some who have subsequently experienced progression.

The update provided information about patients who had at least 2 scans as of cut-off date of 19
Dec 2016: 106 patients were reported to have had a centrally confirmed ORR, and of these
55/370 patients were stated to have had a CR or PR response based on RECIST 1.1 confirmed by
central review (CR or PR) for =6 months.

Comment: Most patients responded relatively quickly, and this would be consistent with those
with lower bulk of disease being the patients appearing to gain the greatest benefit
in the subgroup analysis above. The data, while appearing promising, are immature
and it is not possible to determine how many patients will experience a durable
response, particularly among those with poor prognostic features.

Table 64: Study PNO52 Summary of time to response and response duration based on
RECIST 1.1 per central assessment in subjects with confirmed response all patients (APT)

Pembrolizumab
(N=370)

Number of Subjects with Response’ 89
Time to Response (months)

Mean (SD) 22(0.7)

Median (Range) 20(02-48)
Response Duration® (months)

Median (Range) Not reached (1.0+ - 13 6+)
Number of Subjects with Response = 6 Months (%)* 31(78)
T Analysis on time to response and response duration are based on patients with a best overall response

as confirmed complete response or partial response only.

*Median and percentage are calculated from product-limat (Kaplan-Meier) method for censored data.
"+" indicates there is no progressive disease by the time of last disease assessment.
Database Cutoff Date: 01SEP2016

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 118 of 203
(pembrolizumab)



Therapeutic Goods Administration

Figure 16: Plot of time to response and time to progression based on RECIST 1.1 per
central radiology assessment among the 89 with a PR or CR
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*Responders: patients with confirmed CR or PR based on IRC assessment.

The median duration of response within this cohort has not been reached due to relatively
immature data with many patients still early in their treatment course, few responders having
progressed and only 2 deaths. Similarly the median time to response and response duration for
the whole population, or by CPS = 1% or by CPS = 10% has not been reached due to data
immaturity with 64 /75 and 26/32 still ongoing in each group, respectively.

Comments:

It is unclear if the blue line stopping without an ‘x’ indicates a CR has been reached or a
partial response has reached a plateau. Several patients appear to be experiencing
continuation of a response beyond discontinuation.

From this graph, 9 patients appear to have been treated beyond progression. Two patients
died in this group, but the sponsor is requested to state the median time and range of
continued treatment beyond progression for all9, and the clinical outcomes for the

remaining 7.
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Please state how many of these 89 responders had PD-L1 status <1% as there were
documented responders in the subgroup analysis. (Clinical question)

Figure 17: Study PNO52 Plot of time to response and time to progression based on RECIST
1.1 per central assessment for responders with CPS = 10%, efficacy validation population
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*Responders: patients with confirmed CR or PR based on IRC assessment.

Comment: This figure indicates the relatively short duration of study participation those with a
response. Treatment beyond declared progression has occurred in 5 patients.

Progression-free survival

As of the 1 September 2016 cut-off, 248/370 patients (67%) had experienced an event by
central radiology assessment, and the median PFS was 2.1 months (95% CI: 2.1, 3.0). The
Kaplan-Meier estimate of PFS rate at 6 months was 30 % (95% CI: 24.9, 35.3) and at 12 months
was 18.6% (12.8%, 25.2%).
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Figure 18: Study PN052 Kaplan-Meier estimate of progression-free survival based on
RECIST 1.1 pre central radiology assessment all patients treated
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Comment: There is considerable uncertainty at present about the extent of any benefit in this
population due to the immaturity of the data. Most patients discontinue early due to
having no response, and this figure should be higher but for the censoring of the
patients who did not reach the time point for the first scan. Amongst those still
ongoing, many are still very early in their treatment course of the study and
therefore the extent of their response and the true PFS rate is some time from being
known. Note is made of the very few patients at risk in the tail of the curve and the
very few patients who have reached this time point in the study.

PFS among subjects with PD-L1 CPS > 1%

The median PFS for CPS = 1% is 3.0 (range 2.1-3.5) months. At the time of data cut-off, the
estimated 6-month and 12-month PFS rates for these subjects were 32.7% and 21.3%.

Comment: There is no clinically meaningful difference between the median PFS for this
population and the entire study population, and the data are too immature to be
certain of the true rather than estimated PFS rates. These patients include those
with a cut-point of =2 10% for the PD-L1 CPS and it is difficult to know how much
impact these patients are having, especially on longer-term outcomes. The sponsor
is requested to present the PFS data for those with a CPS score = 1% but <10%.
(Clinical question)

PFS among subjects with PD-L1 CPS > 10%

Among the 80 patients in the efficacy validation population, 37 had experienced events of
disease progression thus the median PFS has not yet been reached and immaturity of the data
affects all assessments. From the response curves in Figure 17 above, it is clear that many of
these patients are early in their treatment course and the mean treatment exposure is 3 months.
The numbers are relatively small in this subgroup and the confidence intervals are wide.
Although these data appear promising, the data are too immature to draw any conclusions
about clinical benefit. Information about the proportion of patients progressing rapidly prior to
a scan would assist in understanding the predictive capacity of this test.
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Other data presented

Data of PFS events by age and overall, indicate a tendency to a higher event rate with increasing
age (66.2% in the <65 year olds, 59.3% in the 65-75 year olds; 70.5% in the 75-85 year olds;
80% in the =85 year old) but until the study is complete, no meaningful comment can be made
as treatment duration by age was not presented, and competing causes for death cannot be
ruled out.

The sponsor is requested to present the PFS, estimated 6-month and 12-month PFS rates for
patients in the study negative for PD-L1 that is, with a CPS<1% (Clinical question).

Overall survival (0S)

OS data are immature with 130/371 (35.1%) deaths in the study to date. The sponsor prepared
figure for median OS estimated to be 10.9 months (9.7, NR) but these are very uncertain due to
the immaturity of the data.

OS for patient with PD-L1 CPS =2 1%

The event rate in this group was 85/252 (30.1%) therefore the median OS had not been
reached. The sponsor presented the following estimated figures: median OS 11.6 months (range
10.1, NE), and OS rates at 6-months and 12-months were 70.5% and 49.3%, respectively.

Comment: The data are too immature to make a reliable assessment of this outcome.
OS for patient with PD-L1 CPS > 1%

The event rate in this group was even lower at 18/80 (22.5%) and the median OS had not been
reached. The sponsor presented the following estimates: median OS of 8.4 months and OS rate
of 76.5% (95% CI; 63.4, 85.5) at 6 months, but not reached at 12 months.

Comment: The data are too immature to make a reliable assessment of this outcome. No
updated data were provided.

7.3.1.3.  Exploratory endpoints
Patient-reported outcomes

These were scheduled to be completed at each visit for the first 4 cycles and then every second
visit thereafter, at discontinuation and 30 days after discontinuation.

367/370 patients met the requirements for the PRO. Overall the compliance rates for
completion were high amongst those available was high (90.7%, 91.4%, 85.2% and 86.9% at
baseline, week 3, week 6 and week 9, respectively). However, patients not scheduled to have a
visit (which implies a treatment delay or discontinuation) were not included in calculating this
figure. Reasons for patients not being available were predominantly site-related errors initially
(‘with visit, no record’), and with increasing treatment duration, ‘visit not scheduled” and
disease-related events became more common reasons.

Comment: The lack of input from those not visiting will not capture those experiencing disease
progression or dose delays due to adverse events; both of which will adversely
affect quality of life. A more flexible means of providing the questionnaires at the
given time point would increase response rates, and capture these meaningful
responses.

No specification of the minimally important clinical differences is included in the SAP or
Protocol.

EORTC QLQ-C30 analysis

The sponsor states, ‘The majority of the subjects experienced improvement of 10 or more points
(31%) or stable global health status/QoL (42%) at Week 9 [Table 14.2-40]. Similarly, the majority
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of the subjects experienced improved (by 10 or more points) or stable QoL in all EORTC functioning
and symptom domains at Week 9.

Comments:

The SAP and Clinical Protocol do not mention anything about how the quality of life data
will be analyzed: specifically, there is no mention of any imputation of missing values, or any
specification of minimally important clinical differences for these quality of life tools in
urothelial carcinoma to contextualize results.

[Table 14.2-40] does not provide information to support these claims as cited. No
break-down of points or figures indication of stability of responses are presented in this
table which presents the mean score with standard error at each visit up to Week 27. The
use of mean statistics assumes normal distribution (no median or range are presented). The
approach of only collecting data if patients attend rather than at the pre-specified time point
does not include data from those missing their visit presumably due to treatment delays or
discontinuations and the potential impact of experiencing an adverse event, and are also
skewed by those responding being retained in the evaluable dataset and being the source of
the data, particularly beyond Week 9.

The title of [Table 14.2-41] is ‘Summary of EORTC QLQ-C30 Scores with Multiple Imputation
Based on MAR Assumption at Treatment WEEK 9 (FAS Population)’.

This information as presented cannot be evaluated.
The lack of a comparator makes interpretation of any reported findings difficult.

Comment: Other exploratory endpoints included in the objectives, but for which no data were
presented include: analysis of the quality of life endpoints by PD-L1 status,
characterisation of biomarkers that might predict resistance to pembrolizumab. PK
endpoints were presented separately as a series of tables and are discussed in the
PK section.

7.3.1.4.  Evaluator commentary

Study PN0O52 is an ongoing open label single arm with an adaptive design, which included
several different aims. The clinical study protocol and statistical analysis plan changed
substantially with between versions to reflect this. The final objectives were to investigate the
efficacy and safety of first line treatment with pembrolizumab, and the impact of PD-L1
expression levels on the efficacy endpoints, in this population characterised by comorbidities or
lower performance status that limit their chemotherapy options. The statistical analysis plan
specified that there were no hypotheses and the aim was to generate estimations for the efficacy
endpoints assessed. Health-related quality of life data were included as exploratory endpoints.
In addition, a biomarker discovery analysis was undertaken on data from the first 100 patients
enrolled to determine whether a clinically relevant and reproducible predictive cut-point for
PD-L1 status could be determined to inform and guide treatment decision-making. The cut-off
point generated from an interim analysis of these data, were then incorporated into the
objectives and analysis plan of the study results beyond that point, with patients recruited after
the biomarker set was complete, as an efficacy validation set.

It is not clear what criteria define the end of the study and the generation of the final Clinical
Study Report and the sponsor has been requested to provide this information.

Based on results from this study, the sponsor is seeking to approval as follows: ‘Keytruda®
(pembrolizumab) is indicated for the treatment of patients with locally advanced or metastatic
urothelial carcinoma who are not eligible for cisplatin-containing therapy.

The CSR states that the ‘confirmed objective response rate’ for all study patients as determined
by independent review was 24.1%, of which 4.6% were complete responses and 19.5% were
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partial responses. However, the Summary of Clinical Efficacy states that RECIST 1.1 requires
confirmation in the form of a second scan and for that reason the whole study population ORR
was not actually confirmed. This issue pervades all the efficacy analyses involving ORR
(including by PD-L1 status, duration of response) and many of the supportive analyses provided
involving the presentation of ORR data based on the All Patients Treated population using the
cut-off date.

The issue arises largely because the median duration of follow-up for the 370 patients in the
trial was 5 months (range 0.1-16.5 months), which is too short to establish the study’s primary
endpoint as designed. Instead of the intended population specified for demonstrating the
primary efficacy endpoint, and in an attempt to address this, the sponsor in the Summary of
Clinical Efficacy focussed only on those 307/370 patients with at least two scans and included
results from this the population in the draft PI. As stated above, the primary ORR endpoint was
for the whole population, and use of a non-prespecified subgroup due to the immaturity of the
trial data is not acceptable. In these 307 patients, for whom at least two scans were available,
the RECIST 1.1-confirmed objective response rate was 27.3% by independent review. The
sponsor states in the Rationale for Endpoints that, ‘The RR results obtained in this trial will be
compared to an historical RR of 30%. A 30% RR is at the high end of RRs observed with existing
agents tested in the first line setting in populations actually more likely to respond than the
cisplatin ineligible patients included in this trial. Considering the effect of pembrolizumab on
duration of response and the population of cisplatin ineligible patients being studied, a RR of
30% is considered clinically important.” This result is inferior to that initially included in the
hypothesis and retained as the benchmark for consideration of a clinically meaningful result.

In response to the questions from the FDA, the sponsor provided updated data in which the a
total of 106/370 (28.6%) patients were reported to have an ORR, with 55/370 patients in the
entire study are described as having a response duration exceeding 6 months, as of the latest
cut-off date. These 55 patients would have had at least 2 scans in this time period, and have had
central radiological review and therefore appear to have met the criteria for RECIST 1.1 of two
scans and central review to establish the basis for a claim of efficacy. This information suggests
that the response rate meeting the criteria as defined in the SAP is 14.9%, and this is the only
figure to inform regarding durability of responses. This is well below the response rate cut-off of
30%, the sponsor had prespecified as being of clinical importance. However, response duration
in excess of 6 months is notable, and clinically relevant for this population. Caution needs to be
exercised in interpreting these results as there was no comparator arm and first line UC is a
chemo-sensitive disease with response rates which exceed this. Updated data based on a longer
follow-up would allow an assessment of the durability of this response which is the hallmark of
benefit from immunotherapy.

The clinical utility of the PD-L1 biomarker is uncertain in this population. The updated data
included a population with a PD-L1 CPS = 10% which appeared to include those on which the
biomarker cut-point was chosen, that is, those deemed to have an improved response rate but
requiring at least 2 scans to demonstrate this. This strategy excludes those who might have a
high cut-point but have relapsed early and given the overall survival for those with PD-L1= 10%
in the KN045 study was inferior to the study population as a whole (and not overcome by
introducing blockade of PD-1), the relevance of this biomarker remains uncertain. Presentation
of the data for the validation set has been requested.

The evaluator does not consider that there has been a satisfactory demonstration of efficacy,
and that while longer term data may provide some information about more established
endpoints, in the absence of an appropriate comparator, it cannot be certain that this is a
treatment advantage. Based on the rationale and in the initial stages before they were dropped,
the hypotheses, this does not meet the prespecified 30% response rate considered clinically
important when designing this study, even with slightly longer follow up. Given this and also

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 124 of 203
(pembrolizumab)



Therapeutic Goods Administration

that there is a standard of care for these patients this would appear to be best addressed in a
randomised controlled trial with an active comparator.

Additional efficacy issues raised by the CSR endpoints

Information on the analyses, particularly the calculations for the negative predictive value,
leading to the cut-point was determined were not presented, and have been requested. The
inclusion criteria for the biomarker discovery set excluded those with an aggressive cancer
phenotype as they would not have met the requirement of having both a 9-week scan and a 15
week scan (patients who died after the 9 week scan but before the 15 week scan could be
included, but not those still alive at 15 weeks without a scan). It is not clear how many patients
were deemed ineligible and the sponsor has been requested to provide this information.
(Clinical question) This is a significant source of selection bias as the PD-L1 assessments and
efficacy results are then based on a population selected based on having a demonstrably better
prognosis.

The information as presented and the datasets do not clarify the utility of PD-L1 as a predictive
biomarker for patients with urothelial carcinoma. Essentially no data are presented on the PD-
L1<1% population other than their inclusion in the forest plot for subgroup analyses. Exclusion
of this key subgroup means false negative rates of the biomarker test cannot be determined, and
the positive and negative predictive values cannot be determined. Without these, the clinical
utility of the test cannot be confirmed in urothelial cancer patients who have not previously
been treated for their advanced disease.

The analyses for those whose tumours have a CPS for PD-L12= 1% are presented for the APT
population as a whole, and not limited to the patients recruited subsequently. Thus, this
includes all patients participating in the biomarker discovery as well as those subsequently
recruited whose tumours are positive for PD-L1. Given the biomarker discovery population
includes those patients with tumours already established as having higher levels of expression,
the extent of the influence of these higher levels of expression compared with the lower levels is
not known. The clinical utility of the test would be better characterised and its utility better
demonstrated if efficacy results for a cut-off of = 1% but <10% presented separately for
comparison with negative levels of expression (<1%) and the proposed higher cut-off (= 10%).
The sponsor has been requested to provide these analyses as well as the data leading to the
selection of the 10% cut-off.

The PD-L1= 10% excludes the population from the biomarker discovery arm and just includes
the 80 patients subsequently recruited found to have this level of expression, to form the
efficacy validation set. Results are presented separately for these 80 patients when analysing
the effect on efficacy results by selection with the 2 10% cut-off. Comparison with the results
from those expressing PD-L1 = 1% but <10% drawn from the patients recruited following the
completion of the biomarker discovery set would allow presentation of a result from a
population not influenced by assessments of expression levels.

The results from the analysis of ORR in the efficacy validation set for those with a cut-point of
PD-L1 CPS = 10% indicated that the false positive rate (that is, non-responders due to
progression or no results being available) was more than 40%. While the results from this
interim analysis indicate a higher response rate than the larger study population with a CPS
score 2 1%, these data are very immature and cannot yet inform as to whether this translates
into a clinically meaningful increase in progression-free survival or overall survival in this
group. The limitations of the single arm study design with its lack of a comparator arm,
important as these patients have a treatment option, limits to description only the statistical
analyses possible from this study. This study design is appropriate where there is a conditional
or provisional registration process available to regulatory authorities, but it is to be noted that
Australia does not have such an approval pathway.
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Very limited information is provided and limited data presented for those with a tumour PD-L1
CPS <1% (deemed negative) meaning that the negative predictive value cannot be assessed. In
general, efficacy results for patients with a negative have not been presented and the results as
such cannot be contextualised. Some of these patients did respond, so as such, this was aiming
to develop a complementary rather than a companion diagnostic.

On the basis of the data presented, a higher PD-L1 cut-off appears to enrich the response rate
but is a poor test for predicting those who do not respond to treatment. The Statistical Analysis
Plan states, ‘A PD-L1 strongly positive cut-off that maintains high NPV (for example near or above
90%) while achieving meaningful enrichment of response and largely capturing patients showing
durable clinical benefit is sought.” 31.3% of patients in the = 10% efficacy validation set
experienced progression which does not support this test. It is noted that the sponsor is not
seeking an indication with reference to this test and has not proposed inclusion of any
information in the PI regarding PD-L1 to guide treatment.

The current data, particularly the absence of negative and positive predictive values, and the
high false positive rate in those selected according to the higher cut-off do not support
consideration of PD-L1 assay as a companion diagnostic for use in selecting patients for
treatment. Currently the data are also not sufficient to consider it a complementary diagnostic.

7.3.2. Study PN012V02 Phase 1b multi-centre, non-randomised, open label multi-
cohort study in subjects with advanced tumours - cohort C (urinary tract
cancers)

KEYNOTE-012 was a multi-cohort phase 1b trial with subjects enrolled into Cohort A for triple
negative breast cancer (TNBC), Cohort B and B2 for head and neck squamous cell carcinoma
(HNSCC), Cohort C for urinary tract cancer and Cohort D for gastric cancer. This report provides
data from KEYNOTE-012 as of the 01-Sep-2015 data cut-off, and only includes the 33 subjects
that comprise Cohort C. This trial was conducted at 16 centers, 8 of which had subjects allocated
to trial treatment in Cohort C. Six (6) of these trial centres were in the US and 2 were in Israel.

Subjects in Cohort C received pembrolizumab 10 mg/kg every 2 weeks. Subjects were evaluated
every 8 weeks (56 days * 7 days) with radiographic imaging to assess response to treatment.
The RECIST 1.1 response rate was assessed by blinded independent central review (BICR) and
this assessment was used to determine the overall response rate in the trial which was the
primary efficacy endpoint.

7.3.2.1. Results

The data cut-off was 1 September 2015, and with the median follow-up duration of 11.4 months,
the ORR (CR+PR) in 33 urinary tract cancer subjects in the ASaT population was 21.2% (7/33)
as measured by RECIST 1.1 by BICR. Similarly, the ORR was 21.2% by site assessment and when
measured by irRECIST. The ORR was 25.9% (7/27) in the primary endpoint FAS population
both by BICR and site assessment. Notably, 48% (16/33) of urinary tract cancer subjects
demonstrated tumour reduction, and this shows benefit in a larger pool of subjects beyond
those who experienced a confirmed response from pembrolizumab as measured by RECIST 1.1.
A response of at least 6 months in duration based on Kaplan-Meier estimate was seen in 4
subjects (67% based on Kaplan-Meier estimation) who had a response as measured by RECIST
1.1. The pre-defined efficacy objective (a 95% lower confidence limit of the observed ORR
greater than 10%) was not met in the ASaT population, but was met in the FAS population.
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Table 65: Summary of best overall response based on RECIST 1.1 per central radiology
assessment (Urinary tract cancer cohort C) all patients as treated

Response Evaluation Urinary Tract Cancer (MK3475 10mgkg Q2W)
(N=33)
n % 95% CI' p-Value®
Complete Response (CR) 3 9.1 (1.9, 24.3)
Partial Response (PR) 4 12.1 (3.4,28.2)
Overall Response Rate (CR+PR) 7 21.2 (9.0. 38.9) 0.0417
Stable Disease (SD) 4 12.1 (3.4,28.2)
Clinical Benefit Rate (SD = 6 mos +CR+PR) 7 21.2 (9.0. 38.9)
Progressive Disease (PD) 15 45.5 (28.1, 63.6)
Non-evaluable (NE) 0 0.0 (0.0, 10.6)
No Assessment 7 21.2 (9.0, 38.9)
Confirmed responses are included.
T Based on binomial exact confidence interval method.
1 One-sided p-value based on exact binomial distribution for testing. HO: p < 0.10 versus H1: p = 0.10
(Database Cutoff Date: 01SEP2015)

The PFS rate in the ASaT population of urinary tract cancer subjects was 22.6% at 6 months and
12.9% at 12 months, and was similar to the FAS population. The median OS was 9.3 months. The
OS rate was 56.1% at 6 months and 42.1% at 12 months.

1 patient completed 2 years of treatment.
7.3.3. Evaluator commentary on other efficacy studies

This study is in a small number of patients (33) with urinary tract cancers, many of whom had
been heavily pre-treated, who received pembrolizumab monotherapy using a very different
regimen than proposed here. The response rate of 25.9% which was durable in 4/7 patients
indicates there is a treatment effect, albeit achieved with much higher exposure than would be
achieved with the proposed regimen.

7.4. Analyses performed across trials: pooled and Meta analyses

None provided.

7.5. Evaluator’s conclusions on clinical efficacy

7.5.1. Indication 1: For the treatment of patients with locally advanced or metastatic
urothelial carcinoma who have received platinum-containing chemotherapy

The Keynote 045 study demonstrates a statistically significant and clinically meaningful
improvement in overall survival in the study population of patients with locally advanced or
metastatic urothelial cancer who have received platinum-containing chemotherapy.
Progression free survival was not improved but secondary and exploratory endpoints (ORR,
TTP data) support the positive conclusion based on OS.

It should be noted that only 6 subjects with performance status ECOG-PS 2 were included in this
study and those with ECOG-PS >2 were excluded, and clinical efficacy has not been
demonstrated in these groups.
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7.5.2. Indication 2: For the treatment of patients who have received no prior
systemic therapy for urothelial carcinoma who are not eligible for platinum-
containing chemotherapy

In this open label, single arm study with very short median durations of follow-up and exposure,
establishing whether there has been a clinically meaningful benefit of therapy is more difficult.
The sponsor provided an update of ORR and duration of treatment in response to questions
from the FDA, with a reported rate of ORR of 106/370 (28.6%). However, the use of the term
‘confirmed’ ORR is still somewhat unclear and requires the response to the evaluator’s clinical
questions as it is not clear if this refers to RECIST 1.1 confirmation (minimum of 2 scans) or that
is was confirmed on other RECIST 1.1 criteria by central radiological review. Based on the
updated data, 55 of these 106 patients treated to date had a response duration exceeding 6
months. This appears to be the strongest data in support of a clinically meaningful response as
these patients would have had at least 2 scans in this time period, and have had central
radiological review and therefore appear to establish the basis for a claim of efficacy. This
evaluator accepts that this information indicates that the response rate meeting the criteria as
defined in the SAP at least 14.9%, and may be revised with the sponsor’s clarification. The
reported ORR of 28.6% is marginally below the figure of 30% the sponsor had prespecified as
being of clinical importance.

However, response duration in excess of 6 months is notable for this population, but caution has
to be exercised in interpreting these results as there was no comparator arm and UC is a
chemo-sensitive disease. Updated data would allow an assessment of the extent of and the
durability of any observed response, with the latter the hallmark of benefit from
immunotherapy. Updated data are also required as this rate may change as more patients reach
the time point where a RECIST 1.1 confirmed response can be determined.

8. Clinical safety

8.1. Studies providing evaluable safety data

A single randomised Phase III trial was provided in support of the indication for previously
treated patients, and a Phase Il open label, single arm study in support of the indication for
patients who have received no prior systemic therapy. In the evaluation of the safety data, the
randomised study data are provided as the pivotal safety dataset with supportive evidence at
the same dose level from the Phase Il study. The Phase Ib study population received a different
dose regimen, and will be evaluated for safety signals only. The sponsor has not provided an
integrated safety summary of the first and second line populations and thus, these datasets will
all be considered separately.

8.1.1. Pivotal studies that assessed safety as the sole primary outcome
None provided.

8.1.1.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Safety and tolerability were secondary endpoints for this study and were assessed by clinical
and statistical review of all relevant parameters including AEs and laboratory test abnormalities
during the treatment period up to the data cut-off date of 07-Sep-2016.

The All-Patients-as-Treated (APaT) population, consisting of all randomised subjects who
received at least 1 dose of study treatment (that is, n=521 subjects; 266 in the pembrolizumab
arm and 255 in the control arm) was used for the analysis of safety data in this trial.
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Safety measurements assessed and timing of assessment

The protocol provides information related to the collection and evaluation of safety information
during the trial (evaluating, recording, and reporting AEs, definition and reporting of an
overdose).

Clinical and laboratory measurements for safety

Vital signs, weight, physical examinations, ECOG-PS, electrocardiogram (ECG), and laboratory
safety tests (for example, urinalysis, complete blood count [CBC], prothrombin time/aPTT,
serum chemistries, thyroid function, and auto-antibodies) were obtained and assessed at
designated intervals throughout the trial.

Safety endpoints (from trial protocol)

The following approach was taken to characterise the safety and tolerability of pembrolizumab
(MK-3475) in this study was based on collection and analysis of:

toxicities as defined by CTCAE criteria, including grade and severity, including serious
adverse events

(SAEs), deaths
events of clinical interest (ECIs) including specific immune-related adverse events (irAEs)
laboratory changes

The mandatory Safety Follow-Up Visit should be conducted approximately 30 days after the last
dose of trial treatment or before the initiation of a new anti-neoplastic treatment, whichever
comes first. All AEs that occur prior to the Safety Follow -Up Visit should be recorded. Subjects
with an AE of Grade > 1 will be followed until the resolution of the AE to Grade 0-1 or until the
beginning of a new anti-neoplastic therapy, whichever occurs first. SAEs that occur within 90
days of the end of treatment or before initiation of a new anti -neoplastic treatment should also
be followed and recorded.

Comment: The safety protocol for Keynote 045 is sufficiently comprehensive to capture
adverse events including adverse events of particular interest such as immune-
related events.

8.1.2. Other studies

8.1.2.1.  PN052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

Safety and tolerability were assessed as secondary endpoints by clinical and statistical review of
all relevant parameters including AEs and laboratory test abnormalities during the treatment
period up to the data cut-off date of 01-Sep-2016.

The APaT population was used for all safety analyses and consisted of all enrolled subjects who
received at least 1 dose of study treatment (370 patients).

Comment: This is a very immature study with a median duration of exposure of less than 3
months, which will lead to an underestimate of the apparent rate of adverse events
and as such, cannot be compared with other studies.

8.1.2.2.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

Study PNO12 cohort C enrolled 33 patients with advanced ‘urinary tract cancer’, with one of the
primary objectives being to investigate the safety and tolerability of pembrolizumab 1o mg/kg
Q2W (with a planned duration of therapy of 2 years). 32/33 patients had metastatic disease at
enrolment and none were treatment naive with respect to systemic therapy that is, all had
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received prior treatment, either in the adjuvant/neoadjuvant or metastatic setting. 8/33
patients had not received prior systemic treatment in the metastatic setting.

Comment: This study provides only very limited support for the proposed usage and will only
be evaluated for safety signals for the following reasons:

The treatment regimen is different with both a higher dose and frequency, with greater
exposure anticipated in this cohort than the proposed usage;

There are only very small numbers of patients in this open label, non-randomised Phase 1b
trial;

Some patients had been very heavily pre-treated;
There is a randomised controlled trial presented in support of safety for this population.
8.1.3. Studies that assessed safety as the sole primary outcome

None provided.

8.2. Patient exposure

8.2.1. PNO045 Phase IIl randomised, open label, active controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based

therapy
The durations of exposure (median months on therapy) for the APaT population were 3.45

months for the pembrolizumab arm compared with 1.54 months in the control arm (paclitaxel:
1.45 months; docetaxel: 1.43 months; vinflunine: 2.10 months).

Of the 266 subjects in the pembrolizumab arm, 95 (35.7%) received treatment for 26 months
and 43 (16.2%) received treatment for 2 12 months. Of 255 subjects in the control arm, 29
(11.4%) received treatment for 26 months and 3 (1.2%) received treatment for = 12 months.

Table 66: Study PN045 Summary of drug exposure all patients as treated

Coatrol Pembrolinamak
N=235 N=266
Time on Therapy (mosths)
Mean 14 560
Mechan 154 4%
5D bl | 337
Fange 003 to 14.19 003 to 20004
Number of Adounstirabons
Mean 474 851
MMedum 300 6.00
5D n 7.51
Fampe 1,060 b 20.00 1,00 b 50,00
Comtrol arm is mvestigator’s choste of pachitanel docetaxel of vinfhunme
Databarse Cutoff Date: 075EP2015

Table 67: Study PN045 Duration of exposure

Duration of Exposure Control Pembrolzumab
a (*s) n (*s)

>0m 255 100.0 266 1000
zlm 184 722 213 8001
z23im 83 3135 139 52113
z6m 29 114 95 35.7
=212m E] 12 43 16.2
Each subject 15 counted once on each apphicable duraton category row

Duration of Exposure 15 calculated as last dose date - first dose date +1

Control arm 15 mvestigator’s chotce of paclitaxel, docetaxel or vinflunsme.

Database Cutoff Date: 07SEP2016
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Comment: While only a relatively small proportion are still receiving pembrolizumab
treatment at 12 months, this is greater than the control arm and will provide some
information about the longer term safety profile in this population.

8.2.1.1.  PNO52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

KNO052 is an ongoing study. The last subject was enrolled on 21-Jun-2016. At the time of data
cut-off, the median duration of follow-up was 2.79 months (range 0.03-15.84 months).

Table 68: Study PN052 Clinical trial exposure APaT population

Duration of Exposure Pembrolizumab

n {%4)
>0m 370 100.0
Z1lm 297 803
>3m 157 42 4
>6m 72 19.5
>12m 9 24
Each subject is counted once on each applicable duration catepory row.
Duration of Exposure 15 calculated as last dose date - first dose date +1.
Database Cutoff Date: 01SEP2016

Comment: The median duration of follow-up indicates the immaturity of these data and this,
together with the open label, single arm study design limits the ability of this study
to detect new safety signals or to confirm the safety profile with longer exposure for
this usage. There is reliance upon the investigator’s assessment given the specialist
expertise of these oncologists in treating this malignancy to determine likelihood of
any AEs being treatment-related.

8.2.1.2.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

All 33 patients received at least one dose of study treatment.

Table 69: Study PN012 Cohort C Duration of exposure

Unmary Tract Cancer (ME3475 10mg'kg
QW)
n=33
Stusdy Days Ou-Therapy (days)
Mizan 155,33
Median 1100
B0y 208,41
Range 1.00 to 706.00
Number of Adomstrations
Mean 11.27
Median 6,00
S0y 14,14
Bumggre 100 o 51,00
Cohert C, Unnary Tracl Cancer,
(Tratabase Cutoff Date- Q1SEP2015)

Comment: The pattern for the duration of exposure is similar to Study PN045, with 18.2% still
receiving treatment after 12 months, but half ceasing treatment within 3 months.
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8.3. Adverse events

8.3.1. Treatment-emergent adverse events (irrespective of relationship to study
treatment)

8.3.1.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Overall, 93.2% of subjects in the pembrolizumab arm experienced at least 1 AE compared with
98.0% of subjects in the control arm. Fewer patients in the pembrolizumab arm compared with
the control arm, respectively, experienced:

Drug-related AEs (60.9% versus 90.2%)

Grade 3 to 5 AEs (52.3 versus 62.7%)

Grade 3 to 5 drug-related AEs (15.0% versus 49.4%)

Drug-related AEs leading to treatment discontinuation (5.6% versus 11.0%).

Table 70: Study PN045 Adverse event summary all patients (APaT population)

Coatrol Pembroluumab
n (%) n %)

Subjects m population 255 266
with one or more adverse events 250 (98.0) 248 {93.2)
with no adverse event 5 (2.0) 18 (6.8)
with drug-related” adverse events 230 (50.2) 162 {60.9)
with tomiciry grade 3-5 adverse events 160 (62.7 139 (52.3)
with tomacity grade 3-5 drug-related adverse events 126 (49.4) 40 (15.0)
with senous adverse events 104 (40.8) 104 (39.1)
with senous drug-related adverse events 57 (22.4) 27 {10.2)
who dued 8 (3.1) 13 (4.9)
who died due to a drug-related adverse event 4 (1.6) 4 {1.5)
discontinued” due to an adverse event 32 (12.5) 22 (8.3)
discontnned due to a drug-related adverse event 28 (11.0) 15 (5.6)
discontinued due to a2 senous adverse event 12 4.7 15 (5.6)
discontinued due to a senous drug-related adverse event 10 (39) 9 (34)

" Determuned by the mvestigator 1o be related to the drug.

* Study medication withdrawn.

MedDRA V190 preferred terms "Neoplasm progression”, "Malignant neoplism progression” and "Disease progression™ not
related to the drug are excluded

MNon-senous adverse events up to 30 days of last dose and senous adverse events up to 90 days of last dose are mcheded

Grades are based on NCI CTCAE version 4.0.

Control arm 15 mvestigator's chowce of paclitaxel, docetaxel or vinflunme

Database Cutoff Date: 0TSEP2016
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Table 71: Adverse event summary comparing patients treated in Study PN045 with the
reference safety dataset (patients from KN001, KN002, KN006, KN010, KN012, KN013,
KN016, KN024, KN052, KN087 and KN164)

EMO045 for ME-3475 Feferance Safery Curnulative Fuoning
Diataset for ME-3475"" | Safety Damset for ME-
34754
n (*a) n (%) n (%)
Subjects in population 266 2,799 4144
with one or more adverse events 248 (93.2) 2,727 074 4,017 (6.9
with no adverse event 18 (6.8) T2 (2.6) 127 (3.1)
with drug-related” adverss events 162 (609 2 042 {737 2020 (70.5)
with toxicity grade 3-5 adverse events 130 (52.3) 1,273 {45.5) 1,028 (46.5)
with toxicity grade 3-5 dmgz-related adverse 40 (15.0) 386 {13.8) 591 (14.3)
events

with non-serions adverse events 43 (914 2671 {05.4) 3034 (9500
with seTious adverse events 104 (39.1) 1,041 373 1,544 (37.3)
with serious dmg-related adverse events 27 (10.2) 281 {10.0) 414 (10.0)
with dose modification® due to an adverse event 72 (27.1) B4 (31.6) 1,327 (3200
who died 13 (4.9 110 (39 181 4
who died due to 3 dmg-related adverse event 4 (1.5) 10 (0-4) 16 {0.4)
discontinned* due to an adverse event 22 (8.3) 334 {119 458 (11.3)
discontinued due to a dmg-related adverse event 15 (5.8) 146 (5.2) 215 (3.2)
discontinwed due to a serions adverse event 15 (5.6 253 (9. 358 (8.4)

Comment: The table above indicates that although there were fewer AEs overall, a higher
proportion of these were Grade 3-5 events, and resulted in with a higher rate of
discontinuations and deaths attributed to treatment.

When the rates of AEs were compared with the reference safety dataset, noting that this
population includes patients from KNO52 (the first line study), the following occurred at higher
frequencies in the PN045 population: anaemia (17.3% versus 12.4%), haematuria (11.3%
versus 1.4%), acute kidney injury (5.6% versus 1.4%) and blood creatinine increase (4.9%
versus 3.9%).

Comment: These are likely to be related to the underlying disease but emerged during
treatment and

Treatment-emergent AEs

Of all the TEAEs, the most common (220% of subjects in 2 1 of the treatment arms) were:
fatigue, anaemia, constipation, nausea, decreased appetite, alopecia, asthenia, and pruritus.

In the pembrolizumab arm compared with the control arm, the AEs observed in 220% of the
subjects, were:

Fatigue (25.9% versus 33.7%)
Pruritus (23.3% versus 5.5%),
Decreased appetite (21.1% versus 20.8%)
Nausea (20.7% versus 28.6%).

In the control arm, additional AEs observed in 220% of the subjects were as follows
(pembrolizumab versus control frequency):

Alopecia (0.8% versus 38.8%)
Anaemia (17.3% versus 35.7%)
Constipation (18.8% versus 31.8%)
Asthenia (11.3% versus 20.8%).
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The observed frequency of pruritus is consistent with the previously described frequency of
pruritus AEs with pembrolizumab.

Comment: There is adequate information regarding pruritus in the PI.

The observed frequency of urinary tract infection and haematuria was greater than the
previously described frequency with pembrolizumab, and were similar to the control arm.

Comment: The evaluator is in agreement with the sponsor that this is likely to be due to the
underlying condition.

Grade 3 to 5 Adverse Events

Table 72: Study PN045 Grade 3-5 TEAEs by decreasing incidence (Incidence = 5%) all
patients as treated

Coantrol Pembrolimmat
n &) n (]

Subjects m population 255 264
with one or more adverse cvents 160 {62.7) 139 [52.3)
with no adverse events 05 (373) 127 (47.7)
Anaenma k| (12 F i (8.3)
Neutropenia 7 (14.5) 0 0.0y
Meutrophul count decreased 32 (12.5) 1 (0.4)
Fatigue 15 (5.9) 10 (3.8)
Febrile neutropenia 19 7.5 ] (0,03
Asthenza 13 (5.1) 2 (0.8)
White Bood cell count decreased 14 (5.9 1 (0.4}

Every subject is counted a single hume for each applicable specific adverse event

A specific adverse event appears on thus report oaly if it incidence in one or more of the cobumns meets the incidence critenion in
the repon title. after rounding

MedDEA V190 prefered termas "Neoplasm progression”, "Malignant necplasm progression” and "Disease progression” not related
to the drug are exchaded

Non-senous adverse events up to 30 days of kst dose and senions adverse events up 1o 20 days of Last dose are inchuded

Comtrol anm s imveshigator s choice of paclitaxe]l. docetaxe] or vinfhanine

Database Cutoff Date: 07TSEP2016

Fewer subjects in the pembrolizumab arm experienced Grade 3 to 5 AEs compared with the
control arm (52.3% versus 62.7%, respectively).

The most frequently reported Grade 3 to 5 AEs (reported in 25% of subjects in one of the
treatment arms) were:

Anaemia

Neutropaenia

Neutrophil count decreased
Fatigue

Febrile neutropaenia.

In the pembrolizumab arm, anaemia was the Grade 3-5 AE reported in 5% of subjects and
occurred less often than in the control arm (8.3% versus 12.2%).

In the control arm, additional Grade 3 to 5 AEs reported in 25% of the subjects were as follows
(pembrolizumab versus control frequency):

Neutropaenia (0.0% versus 14.5%)

Neutrophil count decreased (0.4% versus 12.5%)
Febrile neutropaenia (0.0% versus 7.5%)

Fatigue (3.8% versus 5.9%)

White cell count decreased (0.4% versus 5.5%)
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Asthenia (0.8 versus 5.1%).

Among the 22 subjects in the pembrolizumab arm with AEs of Grade 3-5 anaemia; 2 events
were considered drug-related by the Investigator while the sponsor deemed these more likely
related to the underlying medical condition.

The median time to onset of the first Grade 3 to 5 AE was longer for subjects in the
pembrolizumab arm (6.0 months) than for subjects in the control arm (1.0 month).

Table 73: Study PN045 Patients with adverse events by decreasing incidence (Incidence =
10% in one or more treatment groups) all patients as treated

Control Pembrolrumal
a (*s) n (*s)

Subjects m populaton 255 266
with one or more adverse events 250 (98.0) 248 (93.2)
with no adverse events 5 (2.0) 18 (6.8)
Fangue B4 (33.7) 69 (25.9)
Ansermua 91 (35.7) 46 (17.3)
Constipation 81 (31.8) 50 (18.8)
Nausea 73 (28.6) 55 (20.7)
Decreased appetite 53 (20.8) 56 (21.1)
Alopecia 99 (38.8) 2 (0.8)
Dizrrhoea 48 (18.8) 43 {16.2)
Asthenia 53 (20.8) 30 (11.3)
Pruntus 14 (5.5) &2 (23.3)
Urinary tract infection 34 (13.3) 9 (147
Vomiting 34 (13.3) 9 (147
Pyrexia 33 (12.9) 36 {13.5)
Abdomanal pain 34 (12.3) 34 {12.8)
Oedema peripheral 40 (15.7) 26 (9.8)
Back pain 21 (8.2) 37 {13.9)
Cough 15 (7.1} 38 (14.3)
Drvspnoea 23 (3.0) 1 (12.4)
Arthralgia 30 (11.8) 24 (9.0
Haematuria 20 (7.8) 30 (11.3)
Pain in extremuty 28 (11.0) 71 (el))
Rash 16 {6.3) 29 {10.9)
Neutropenia 43 (16.9) 1] (0.0)
Neutroplul count decreased i3 (14.9) 1 (0.4)
Meuropathy penpheral 31 (1xyn 1 (0.4)
Peripheral ¥ Beurcpatly 8 (1.0 2 0.8)

Every subject 15 counted a smgle tume for each applicable specific adverse event

A specific adverse event appears on thes report cnly of its incidence m one or more of the columns meets the moxdence cntenon i
the report title, afier rounding

MedDRA V19,0 preferred terms "Neoplasm progression”, "Mabgnant neoplasm progression” and "Dhsease progresston” nod related
to the drug are excluded

Non-senous adverse events up to 30 days of last dose and senous adverse events up to 90 days of last dose are ncluded

Control arm 15 mvestigator s chowee of pachitaxel. docetaxel or vinflunme.

Database Cutoff Date: 075EP2016

8.3.1.2.  PNO52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

Adverse events were graded according to the NCI Common Terminology for Adverse Events
(CTCAE), version 4.0.

354 (95.7%) subjects experienced at least 1 AE. Grade 3 to Grade 5 AEs that were assessed by
the Investigators as drug-related were reported for 58 (15.7%) subjects, and 19 (5.1%) subjects
were discontinued from study medication due to a drug-related AE.

Comment: A comparative presentation of the rates of AEs with the reference safety dataset
was presented (see Table 74) but caution should be exercised in interpreting these
comparisons because:
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- The median durations of follow-up and of exposure are less than 3 months, therefore the
total number of events in the trial arm will be lower than at the final cut-off date;

There is no comparator arm within the study design to inform regarding the proposed first
line usage in a new cancer. Safety is most accurately characterized in a randomised
controlled trial against the standard of care.

Table 74: Study PNO52 Adverse event summary all patients as treated population
compared with reference safety dataset

KIN052 Reference Safety Cumulative Running
Dataset for MK-34757 | Safety Dataset for ME-
3475%
o (°4) u (2 L (4
Subjects in population 370 2,799 3.878
with one or more adverse events 354 95.7) 2727 (97.4) 3.769 (97.2)
with no adverse event 16 4.3 72 (2.6) 109 (2.8)
with drug-related” adverse events 229 (61.9) 2,062 (73.7) 2,758 (71.1)
with toxicity grade 3-5 adverse events 199 (33.8) 1.273 (43.3) 1,789 (46.1)
with toxicity grade 3-5 drug-related adverse 58 (15.7) 386 (13.8) 551 (142)
events

with nen-serious adverse events 346 (93.5) 2,671 (93.4) 3.603 (952)
with serious adverse events 153 414 1.041 (37.2) 1.440 (37.1)
with serious drug-related adverse events 36 ©.7 281 (10.0) 387 (10.0)
with dose modification® due to an adverse event 117 (31.6) 884 (31.6) 1.255 (32.4)
who died 18 4.9 110 (3.9) 168 4.3)
who died due to a drug-related adverse event 1 (0.3) 10 (0.4) 12 (0.3)
discontinued® due to an adverse event 41 (11.1) 334 (11.9) 446 (11.5)
discontimued due to a drug-related adverse event 19 (5.1) 146 (3.2) 200 (5.2)
discontinued due to a serious adverse event 34 9.2) 253 (9.0) 343 (8.8)

Table 74 continued: Study PN052 Adverse event summary all patients as treated
population compared with reference safety dataset

EN052 Reference Safety Cumulative Running
Dataset for MK-34757 | Safety Dataset for ME-
3475%
a @) 2 %) 2 %)
discontinued due to a serious dmg-related 14 (3.8) 101 (3.6) 142 3.7
adverse event

T Determined by the investigator to be related to the drug.
t Study medication withdrawn.
¥ Defined as overall action taken of dose reduced, dmg interrupted or drug withdrawn.

MedDRA preferred terms "Neoplasm Progression”. "Malignant Neoplasm Progression” and "Disease Progression” not related to
the drg are excluded.

MedDRA version used is 19.0

M Inchudes all subjects who received at least one dose of MK-3475 in KN001 Part B1, B2, B3, D, C, F1, F2, F3; KN002 (original
phase). KN006, and EN010.

% Includes all subjects who received at least one dose of MK-3475 in KN0OO1 Part B1, B2, B3, D. C. F1, F2, F3; KN002 (original
phase), KN00G, KN010, KN012 Cohort B and B2 (Head and Neck Cancer) and Cohort C (Urinary Tract Cancer), KN013
Cohort 3 (Hodgkin Lymphoma), KN016 Cohort A (Colerectal Cancer), KN0O24, KEN052, KNO87, and EN164.

(KN001 Database Cutoff Date for Melanoma: 18APR2014).

(KNO001 Database Cutoff Date for Lung Cancer: 23JAN20135).
(KN002 Database Cutoff Date: 28FEB2015).

(KN006 Database Cutoff Date: 03MAR2015).

(KN010 Database Cutoff Date: 30SEP2015).

(KN012 Database Cutoff Date for Head and Neck: 19FEB2016).
(KN012 Database Cutoff Date for Urinary Tract Cancer: 01SEP2015).
(KENO013 Database Cutoff Date for Hodgkin Lymphoma: 03JUN2016).
(KN016 Database Cutoff Date for Colorectal Cancer: 19FEB2016).
(KN024 Database Cutoff Date: 09MAY2016).

(KIN032 Database Cutoff Date: 01SEP2016).

(KN087 Database Cutoff Date: 27JTUN2016).

(KN164 Database Cutoff Date: 03JUN2016).

Source: [ISS: analysis-adsl; adasosi; aeplus]
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The 3 AEs reported most often (>20%) in the target population were fatigue (115 [31.1%]),
decreased appetite (80 [21.6%]), constipation (78 [21.1%]), pruritus (18.9%), urinary tract
infection (18.9%), diarrhoea (18.6%) and anaemia (16.5%) (see Table 75).

Table 75: Study PNO52 Adverse events by decreasing incidence (Incidence = 10%) all
patients as treated population

Pembrolizumak
n )

Subjects in population 370
with one or more adverse events 354 (95.7)
with no adverse events 16 (4.3)
Fatizne 115 (31.1)
Decreased appetite &0 (21.6)
Constipation T8 21.1)
Pruritus Ta (18.9)
Urinary ract infection Ta (18.9)
Diarrhoea &0 (18.6)
Namses [} (18.4)
Anaemia 1 (16.5)
Cough 51 (13.8)
Oredema peripheral 50 (13.5)
Haematuria 48 (13.0)
Rash 446 (12.4)
Vomiting 44 (12.4)
Back pain 42 (11.4)
Bleod creatinine increased 41 (11.1)
Pyrexia 41 (11.1)
Abdominal pain 40 (10.8)
Dryspooea 30 (10.5)
Asthenia L (10.3)
Arthralgia 37 (10.0)
Weizht decressed 37 (10.0)

Every subject is connted a single time for each applicable specific adverse event.

A specific adverse event appears on this report only if its incidence meets the incidence criterion in the report title, afier rounding.

MedDFA V19 preferred terms "Neoplasm progression”, "Malirnant neoplasm progression” and "Disease progression” not related
to the drug are excluded.

Hon-seripus adverse events up to 30 days of last dose and serions adverse events up to ) days of last dose are included.

Database Cutoff Date: 015EP2016

A review of the AE listing of all events includes the following new signals (that is, those not
included in the PI or CMI):

‘Eye colour change’ in 1 patient (0.3%)
1 case of myocarditis (Grade 4).

Musculoskeletal events (39.2%; Grade 1, 15.9%; Grade 2, 14.9%; Grade 3, 8.1%). Rates for the
more specific terms under the SOC included:

‘Autoimmune arthritis’ 1 Grade 3 event;
‘Muscular weakness’ (4.9%) including 7 patients (1.9%) with Grade 3;
‘Myalgia’ (4.1%) including 1 Grade 3 event;
‘Myositis’ in 1 patient resulting in death.
Comment: These events are not adequately represented in the PI.

Myocarditis and Study PN052 should be added to the list in ‘Other immune-mediated
adverse events’.

There is currently no mention of musculoskeletal disorders in the PI although ‘joint pains’
are mentioned in the CMI. The observed frequency and severity, ranging from pain to
weakness all observed at up to Grade 3 level, that it merits a heading in the Precautions to
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make health care professionals aware of the need to warn patients and to consider
appropriate management and investigation. Table 7 in the PI does not accurately or
adequately represent the incidence of these disorders. In this study alone, the rates of Grade
3 Musculoskeletal events were 8.1% (PI Comments).

It would be reasonable to include the eye colour change in the CMI. (CMI Comments)

8.3.1.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

The most common treatment-emergent AEs were fatigue (51%), decreased appetite (39.4%),
oedema peripheral (36.4%), fatigue (51.5%), constipation (33.3%), blood creatinine increased
(27.3%), nausea (27.3%), and pyrexia (27.3%). Of note, the CSR also includes 2 cases of myositis
with one of the patients experiencing rhabdomyolysis and ‘neuromuscular dysfunction’
considered by the investigator to be treatment-related. The sponsor agreed with the attribution
for the rhabdomyolysis and myositis. Both cases were also reported as SAEs.

Comment: Rhabdomyolysis is not currently mentioned in the PI at present and this needs to be
updated, including details of the events and the studies in which they occurred in
either the evaluator’s proposed Musculoskeletal Precaution section or the ‘Other
Immune-mediated Adverse Events’ section (Pl Comments).

72.7% (24/33) of patients experienced a Grade 3-5 adverse event, of which 15.2% were
considered treatment-related (these were all Grade 3 or 4).

Comment: New signals (that is, those not already included in the PI) include
thrombocytopaenia and rhabdomyolysis.

Table 76: PN012 Cohort C Summary of adverse events All patients

Uninary Tract Cancer (MK3475 10mg/kg
QW)
n (%)
Subjects in population 33
with one or more adverse events 33 (100.0)
with no adverse event 0 (0.0)
with drug-related” adverse events 20 (60.6)
with toxicity grade 3-5 adverse events 24 (72.7)
with texicity grade 3-3 drog-related adverse events 5 (13.2)
with serious adverse events 20 (60.6)
with serions drug-related adverse events 3 (9.1)
with dose modification® due to an adverse event 18 (54.5)
who died 4 (12.1)
who died due to a drug-related adverse event 0 (0.0)
discontimued® due to an adverse event 2 (24.2)
discontinued duoe to a dmg-related adverse event 2 (6.1)
discontinued duoe to a serious adverse event 6 (18.2)
discontinued duoe to a serious drug-related adverse event 2 (6.1)

TDetermined by the investigator to be related to the drug.

! Study medication withdrawn

¥ Defined as overall action taken of dose reduced, drg intermpted or drug withdrawn.

MedDRA preferred terms Progressive Disease' and "Malipnant Necplasm Progression' not related to the dmg are exclodad.
Cohert C: Urinary Tract Cancer

Feporting for serious adverse events and serious drug-related adverse events goes through 90 days.

(Database Cutoff Date: 015EP2015).

8.3.2. Treatment-related adverse events (adverse drug reactions)

8.3.2.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Summary of All Treatment-related Adverse Events

Many fewer subjects in the pembrolizumab arm experienced drug-related AEs compared with
the control group (60.9% versus 90.2%, respectively). The most commonly reported drug-
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related AEs (reported in =2 10% of subjects in one of the treatment arms) were: fatigue, alopecia,
nausea, anaemia, decreased appetite, pruritus, constipation, diarrhoea, asthenia, neutropaenia,
neutrophil count decreased, peripheral sensory neuropathy, and neuropathy peripheral.

In the pembrolizumab arm, the drug-related AEs observed in = 10% of patients, and their
prevalence in the control arm was respectively:

Fatigue (13.9% versus 27.8%)
Nausea (10.9% versus 24.3%)
Pruritus (19.5% versus 2.7%)

In the control arm, additional drug-related AEs observed in = 10% of the subjects were as
follows (pembrolizumab versus control): alopecia (0.0% versus 37.6%), anaemia (3.4% versus
24.7%), decreased appetite (8.6% versus 16.1%), constipation (2.3% versus 20.4%), diarrhoea
(9.0% versus 12.9%), asthenia (5.6% vs14.1%) neutropaenia (0.0% versus 15.3%), neutrophil
count decreased (0.4% versus 14.1%), peripheral sensory neuropathy (0.8% versus 11.0%),
and neuropathy peripheral (0.4% versus 10.6%).

Comment: Pruritus is a known adverse drug reaction for pembrolizumab and is included in the
PL.

Treatment-related Grade 3 to 5 Adverse Events

Fewer subjects in the pembrolizumab arm experienced drug-related Grade 3 to 5 AEs compared
with the control arm (15.0% versus 49.4%, respectively). The most commonly reported drug-
related Grade 3 to 5 AEs (reported in 25% of subjects in one of the treatment arms) were
neutropaenia, neutrophil count decreased, anaemia, febrile neutropaenia, and white blood cell
decreased.

In the pembrolizumab arm, no drug-related Grade 3 to 5 AEs were observed in 25% of subjects.
In further detailed analysis of the data, the drug-related Grade 3 to 5 AEs reported in 2 1% of
subjects in the pembrolizumab arm are all known AEs for pembrolizumab:

Pneumonitis (n=4, 1.5%)
AST increased (n=3, 1.1%),
Diarrhoea (n=3, 1.1%)
Fatigue (n=3, 1.1%)

In the control arm, the drug-related Grade 3 to 5 AEs observed in 25% of the subjects were as
follows (pembrolizumab versus control):

Neutropaenia (0% versus 13.3%)

Neutrophil count decreased (0.4% versus 12.2%)
Anaemia (0.8% versus 7.8%)

Febrile neutropaenia (0.0% versus 7.1%),

White blood cell decreased (0.4% versus 5.1%).

Comment: The nature and higher rate of severe AEs in the control arm reflects the known
effects of chemotherapy and indicates clearly the much better safety profile of
pembrolizumab.
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Table 77: Study PN045 Treatment-related adverse events by decreasing incidence
(Incidence = 5%) on one or more treatment groups in all patients as treated population

Control Pembrobromab
n ™) [ )
Sulyects m population 255 266
with one or more adverse cvents 230 (°0.2) 162 (80 9)
with no adverse events 25 98 104 321)
Fahgue n (27 8) 37 (13.9)
Alopecia 96 (37.6) 0 (0.0)
Nausea 62 (243) -} (109
Anaemza 63 (4.7) L (34
Decreased appetite 41 (16.1) 1 (8.6)
Prusnis 7 an 52 (19.5)
Constipation 52 (20 4) 6 2y
Drasrhoea 1 (129 M @m
Asthenua 36 (14.1) 15 (5.6)
Neutropenia o {15.3) (i} om
Neutrophal count decreased 36 (41 1 04
Vomting P 28) 12 (4.5)
Rash @ 3.5) 2 (83)
Penpheral sensory neuropathy b (1.0 2 0%
Newopathy penpheral 7 (10.6) 1 (04)
Asthralga 17 &7y 5 (3.0)
Pyrexaa g 3.1 17 (64
Siomatihs 1 82 4 (1L5)
Mucosal mflanumation 17 6Ty 3 {11y
Whate blood cell count decreased 19 (7.5) 1 (0.4)
Oedema penipheral 19 7.5 0 (0.0)
Fetmle ncutropena 18 71 0 (00
Dvigeusaa 14 5.5 3 Ly
Pam in extrematy 13 (5.1) 3 (L)
Hypothyrosdism 0 (0.0} 15 (5.6)
Every subject 1s counted a sngle tume for each applhcable specific adverse cvent
A speaific adverse event appears on thas repont only if ity mcidence in one of more of the columns meets the madence crylenon m
the report hitle. after roumding
Non-senous advere events up 1o 30 days of last dose and semous adverse events up 1o 90 days of last dose are mehuded.
Control arm is wvestigator s choate of paclitace]l, docetane] or vinflunine
Database Cutoff Date: 07SEP2016

Control Pembroboumab

B ) ] ™)
Subjects m population 53 266
with one o more sdvere events 126 (49 4) 40 (15.0)
with 5o adverse events 1% (50.6) 6 &30
Neutropems 34 ER 0 0.0
Neutophul count decreased £} | ary 1 04
Ansemua X0 an 2 o5
Febrile neutropems 18 an o 0.0}
Whate blood cell count decreased 13 (5.1) 1 (0.4)
Every subject 1s counted a ungle tune for each apphicable specific adverse event
A specific adverse event appears on thus repont oaly if ity incidence i one of mote of the columns meets the modence critenon
the report ttle, after rounding
Nom-senoas adverse events up 1o 30 days of last dose and senous adverse events up to 90 davs of last dose are included
Control anm 15 mvesngator's choce of pachitaxel. docetaxel or vinflumune
Database Cutoff Date: 0TSEP2016

Comment: Adverse drug effects were generally as expected from the previously established
toxicities of pembrolizumab and of the chemotherapy controls. There were fewer
adverse drug effects and fewer serious drug effects in the pembrolizumab arm, and
the common pembrolizumab toxicities of fatigue, asthenia, pruritus, rash, diarrhoea
pyrexia and hypothyroidism are in line with pembrolizumab toxicities in studies
with other cancers. No new pembrolizumab toxicities appear to have emerged from
this study (see also comments below in respect of serious toxicities, deaths and

events of clinical interest).
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8.3.2.2.  PNO5Z2 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

229 patients (61.9%) experienced a treatment-related AE, with 58 (15.7%) of patients
experiencing Grade 3 to Grade 5 AEs and 19 (5.1%) patients were discontinued from study
medication due to a drug-related AE.

Table 78: Study PNO52 Treatment-related adverse events by decreasing incidence (= %)
all patients (APaT population)

Pembrolizumab
a (%8)
Subjects in population 370
with one or more adverse events 229 (61.9)
with no adverse events 141 (38.1)
Fatigue 62 (16.8)
Pruritus 52 (14.1)
Rash 36 9.7
Decreased appetite 31 (3.4)
Diarrhoea 28 (7.6)
Nausea 28 (7.6)
Hypothyroidism 21 (5.7)
Every subject is counted a single time for each applicable specific adverse event.
A specific adverse event appears on this report only if its incidence meets the incidence criterion in the report title, after rounding.
MedDRA V19 preferred terms "Neoplasm progression”, "Malignant neoplasm progression” and "Disease progression” not related
to the dmg are excloded.
Non-serions adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose are included.
Database Cutoff Date: 01SEP2016

A review indicates that an additional safety signal is not currently in the PI of myocarditis (1
patient), and this needs to be updated. (PI Comment)

Comment: New safety signals were detected including pericarditis, myocarditis. Myositis is
described under ‘Other immune-mediated adverse events’ but this section does not
mention fatalities. This section of the PI should be updated with the fatality from
myositis in KN-052. Myocarditis is not currently mentioned in the PI and this needs
to be updated. (PI Comments)

8.3.2.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

60.6% experienced a treatment-related AE, most commonly fatigue (18.2%) and peripheral
oedema (12.1%). The cases of myositis and rhabdomyolysis were considered treatment-related
and have been commented on above. Other reports include uveitis (mentioned in the PI), but no
other new signals were detected on review.

8.3.3. Deaths and other serious adverse events

8.3.3.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Summary of deaths

4.9% (n=13) of patients in the pembrolizumab arm and 3.1% (n=8) of subjects in the control
arm had AEs that resulted in death within 90 days of the last dose. As can be seen from Table 79,
the majority of these fatal events were from conditions more likely to be related to the
underlying disease.
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Table 79: Study PN045 Deaths resulting from adverse events up to 90 days after the last
dose, all patients as treated population

Control Pembrolunumaly
n e} n %)
Sulyects in population 255 266
with one of more adverse events 8 (3.1} 13 (49)
with no adverse events 47 (6.9 253 95.1)
Gastrointestinal disorders 0 (0.0} 1 04y
Gastromtestinal perforation 1] (0.0 1 (0.4
General disorders and administration site 4 (L) 2 (0.8)
condinons
Death 4 (1.5) 1 0.4y
General phiysical bealth defenomation 0 (0.0) 1 (0.4)
Infections and infestations 4 (L&) 5 (1.9
Arvpical preumonia ] 0.0y 1 0.4)
Preumonia 1 04y 3 (LR )]
Sepsis 2 (0.B) 0 (0.0}
Septic shock 1 (0.4) 0 (0.0)
Urosepsis 0 (0.0) 1 (0.4)
Metabolisim and nutrition disorders 0 0.0y 1 (0.8)
Cachexia ] (0.0 2 (0.8)
Neoplasms benign, malignant and 0 (0.0} 1 (0.4)
unspecified (incl cvses and polyps)
Malipnant peoplasm progression ] (0.0) 1 (0.4)
Renal and urinary disarders 0 0.0y 1 0.4y
Uninary tract obstraction i (0.0 1 {0.4)
Respiratory, thoracic and mediasrinal o (0.0} 1 (0.4}
disorders
Poeumonitis 0 (0.0} 1 (0.4)
Every subwect 15 counted a single tume for each applicable row and cobanm.
A system crgan class or specific adverse event appears on this report only if its incidence m one or more of the columms meets the
mcidence criterion in the report tithe, after rounding
MedDRA V190 prefermed ternws "MNeoplasm progresuon”. "Malignant neoplasm progression” and "Dhsease progression” not
relased fo the drag are exchaded
Noo-senous adverse events up to 30 days of last dose and sersous adverse events up to 20 duys of Lst dose are inchaded
Control arm is wvestgator's choice of packitaxel, docetaxe] or vinfhenne
Database Cutoff Date: 07SEP2016

Source: [PO45VO]: anabysrs-adsl] [PO45V01: tabidanons-aephs]

Comment: Four deaths were attributed by investigators to pembrolizumab therapy (see table
above). The sponsor did not accept this attribution. One death due to pneumonitis is
consistent with known pembrolizumab toxicity. One death occurred suddenly,
outside hospital, 5 days after the 2nd pembrolizumab dose in a patient with
cardiovascular risk factors. Two deaths, attributed to ‘urinary tract obstruction’ and
‘malignant neoplasm progression’ might possibly relate to immunologically
mediated tumour swelling or ‘pseudoprogression’ but could (and in the evaluator’s
opinion on review of the narratives, more likely did) occur due to progression of
disease. Both occurred within a few days of the first pembrolizumab dose.

The recorded deaths due to adverse events do not raise concerns about new fatal
toxicities of pembrolizumab nor about a different profile or frequency of fatal
toxicities in this study population. The PI contains appropriate information and
does not need to be updated.

Serious Adverse Events

39.1% of subjects in the pembrolizumab arm and 40.8% of patients in the control arm
experienced 1 or more SAEs up to 90 days after the last dose of study treatment.

In the pembrolizumab arm, no SAEs were reported in = 5% of patients. In further detailed
analysis, the SAEs observed in = 1% of subjects in the pembrolizumab arm, and their prevalence
in the control arm was respectively:
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Urinary tract infection (4.5% versus 4.7%),
Pneumonia (3.4% versus 3.1%)

Anaemia (2.6% versus 3.1%)

Pneumonitis (2.3% versus 0.0%)

Haematuria (1.9% versus 2.0%)

Pyrexia (1.9% versus 2.0%)

Acute kidney injury (1.5% versus 2.4%)
Cancer pain (1.5% versus 1.2%)

Urosepsis (1.5% versus 0.4%)

Colitis (1.5% versus 0.0%)

Dehydration (1.1% versus 0.8%)

Diarrhoea (1.1% versus 0.8%)

Dyspnoea (1.1% versus 0.8%)

Urinary tract obstruction (1.1% versus 0.4%)
Device dislocation (1.1% versus 0.0%)
General physical health deterioration (1.1% versus 0.0%).

Pneumonitis, colitis (and the associated events of dyspnoea, and dehydration and diarrhoea,
respectively) all occurred more commonly in receiving pembrolizumab. Pneumonitis and colitis
are known adverse drug reactions for pembrolizumab.

Drug-related SAEs, as assessed by the Investigators, occurred less commonly in the
pembrolizumab arm (10.2% versus 22.4%). In the pembrolizumab arm, the drug-related SAEs
observed in = 1% of subjects and their prevalence in the control arm, were respectively:
pneumonitis (1.9% versus 0) and colitis (1.5% versus 0).

In the control arm, the drug-related SAEs occurring in 2 1% of the subjects were as follows
(pembrolizumab versus control): febrile neutropaenia (0.0% versus 5.9%), constipation (0.0%
versus 2.7%), anaemia (0.0% versus 2.0%), intestinal obstruction (0.0% versus 2.0%),
neutropaenia (0.0% versus 2.0%), urinary tract infection (0.0% versus 1.6%), and neutrophil
count decreased (0.0% versus 1.2%).

Comment: No new safety issues arise from the documented SAEs.

8.3.3.2.  PNO052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

Deaths
There were 18 (4.9%) AEs associated with a fatal outcome during the study.

Comment: The evaluator is in agreement with the investigators’ and sponsor’s assessment that
only the case of myositis is likely to be treatment-related. The PI reports this risk
but not that fatalities have been associated with it, and it is recommended this be
included. (PI Comments) The other causes of death are consistent with other
conditions or the underlying cancer.
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Table 80: Study PN0O52 Deaths resulting from adverse events up to 90 days after the last
dose

Pembrolizomah
n (]
Subjects in population 370
with one or more adverse events 18 4.5
with no adverse events 352 (95.1)
Cardiac disorders 1 (0.3)
Ichaemic cardiomyopathy 1 {0.3)
Gastrointestinal disorders 2 (0.5)
Duodensal obstmction 1 {0.3)
Large intestine perforation 1 {0.3)
General disorders and administration site conditions 1 (0.3)
Death 1 {0.3)
Infections and infestations 8 21)
Poeumonia 3 (0.8
Sepsis 2 {0.5)
Urosepsis 3 {0.8)
Aetabolism and nutrition disorders 1 {0.3)
Type I disbetes mellitus 1 {0.3)
Musculoskeletal and connective tissne disorders 1 {0.3)
Myositis 1 {0.3)
Mervons system disorders 1 {0.3)
Cerebrovascular accident 1 {0.3)
Renal and urinary disorders 3 (0.8)
Acute kidney injury 1 {0.3)
Chronic kidney disease 1 {0.3)
Fenal failore 1 {0.3)
Respiratory, thoracic and mediastinal disorders 2 (0.5)
Aspirztion 1 {0.3)

Serious adverse events

Serious adverse events were reported for 153 (41.4%) subjects. Of these, investigators reported
36 (9.7%) as drug-related (see Table 81).

Comment: In the absence of a control arm, it is difficult to make attributions but most of these
are consistent with either known adverse effects of pembrolizumab or the
underlying condition. The event of myocarditis has been commented upon already.
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Table 81: Study PN 052 Serious adverse events up to 90 days after last dose by decreasing
incidence all patients

Pembrolizumak
n (®a)
Subjects in population 370
with one or more adverse events 36 m.m
with no adverse events 334 (90.3)
Pyrexia 4 (1.1)
Adrenal insufficiency 2 (0.5)
Arthritis 2 (0.5)
Colitis 2 (0.5)
Driabetic ketoacidosis 2 (0.5)
Hepatitis 2 (0.5)
Poeumomnitis 2 (0.5)
Type 1 diabetes mellits 2 (0.5)
Acute kidney injory 1 (0.3)
Addizon's disease 1 (0.3)
Alznine smingtransferase increased 1 (0.3)
Aspartate aminotransferase mcreased 1 (0.3)
Autoimmune arthritis 1 (0.3)
Autoimnmne hepatitis 1 (0.3)
Cronstipation 1 (0.3)
Diarrhoea 1 (0.3)
Drizease progression 1 (0.3)
Driverticulitis 1 (0.3)
Farial paralysis 1 (0.3)
Hypercalcaemia 1 (0.3)
Hypophysitis 1 (0.3)
Hypopituitarism 1 (0.3)
Infected skin ulcer 1 (0.3)
Liver injury 1 (0.3)
Lower respiratory tract infection 1 (0.3)
Muscular weakness 1 (0.3)
Myocarditis 1 (0.3)
Myositis 1 (0.3)
Pericarditis 1 (0.3)
Poeumonia 1 (0.3)
Proctitis 1 (0.3)
Feenal failure 1 (0.3)
Thyroiditis 1 (0.3)
Tubulointerstitial nephritis 1 (0.3)

Fourteen (3.8%) subjects were discontinued from study medication due to a drug-related SAE.

8.3.3.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

The narratives for the 4 deaths from sepsis, subarachnoid haemorrhage, cardiac arrest and
pneumonia were reviewed, and these do not suggest a treatment-related cause of death:

One patient ([information redacted]) had the following summary at the time of death. Although
this patient’s cause of death was sepsis, probably unrelated, there were significant other
comorbidities which seem likely to be related.

The patient was investigated extensively with biopsies, including of the bone marrow and skin,
which demonstrated multiple immune-related processes. The sponsor’s report states, ‘In the
opinion of the investigator, the serious adverse event of myositis (Grade 2), hypercalcaemia
(Grade 3), and immune system disorder, HLH (Grade 4), were considered related to study
treatment. The event of sepsis (Grade 5) was considered not related to study drug or study
procedure, but possibly related to long-term steroid use.

In the opinion of the investigator, the serious adverse event of myositis (Grade 2) and immune
system disorder, HLH (Grade 4), and hypercalcemia (Grade 3) were considered immune-
related.
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The events of hypercalcaemia (Grade 3) and immune system disorder, HLH (Grade 4) were
considered clinical interest by the investigator.

The sponsor considered the event of myositis (Grade 2) as an adverse event of special interest.
Based on the clinically relevant information currently available for this individual case, the
reported events are considered by the sponsor to be unlikely related to investigational therapy.
The evidence is not sufficient to suggest a relationship between the investigational therapy and
the reported serious adverse events. Causality assessment is impacted by subject’s concurrent
conditions (notably myalgia and sensory neuropathy due to prior chemotherapy), concomitant
medications (especially long-term use of steroids), and underlying diseases.’

Comment: Based on the extensive investigations, the evaluator is in agreement with the
investigator and other specialists involved in this patient’s care, that the events of
haemophagocytic lymphohistiocytosis (HLH) in conjunction with a severe
panniculitis, and myositis were probably related to treatment with pembrolizumab.
It is recommended that this be included as an important potential risk in the RMP.
(RMP comments)

Serious adverse events

60.6% (20/33) patients experienced an SAE, and those occurring in more than one subject were
urinary tract infection (9.1%), sepsis (6.1%), and myositis (6.1%). There were no new safety
signals amongst the remaining cases, several of which were not considered treatment-related.
Of those 3 cases with 5 SAEs considered treatment-related, the case of toxic encephalopathy
was complicated by concomitant medications including opioids.

Comment: Myositis is considered related to treatment and recommendations have been made
for changes to the PI.

8.3.4. Discontinuations due to adverse events

8.3.4.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Adverse events resulting in treatment discontinuation

A total of 22 (8.3%) subjects in the pembrolizumab arm had an AE resulting in treatment
discontinuation. The most common AE resulting in treatment discontinuation was pneumonitis
(n=5, 1.9%).

A total of 32 (12.5%) subjects in the control arm had an AE resulting in treatment
discontinuation. The AEs resulting in treatment discontinuation in = 1% were peripheral
sensory neuropathy (n=>5, 2.0%) and neuropathy peripheral (n=4, 1.6%).

Comment: This rate of discontinuation is more than twice that that reported in the PI (4%)
which is likely to reflect differences between the population with urothelial
carcinoma and the mixed population currently reported in the PI, which is mostly
made up of melanoma patients. This increased rate of discontinuations should be
included under a specific heading for Urothelial Carcinoma in the Adverse Events
section in addition to the current statement under the heading ‘Other Cancers’
statement that the ‘Adverse events’ section just above Dosage and Administration.

Adverse events resulting in treatment interruption
Any adverse event

Similar numbers of patients in the pembrolizumab arm and control arm had an AE resulting in
treatment: 54 (20.3%) versus 57 (22.4%), respectively.

AEs in the pembrolizumab treatment arm affecting = 1% of subjects were: urinary tract
infection (n=4, 1.5%), diarrhoea (n=4, 1.5%), and colitis (n=3, 1.1%); and in the control arm,
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AEs affecting = 1% of patients were anaemia (n=14, 5.5%); neutropaenia (n=5, 2.0%); asthenia
and neutrophil count decrease (n=4, 1.6% each); urinary tract infection, nausea, and infusion-
related reaction (n=3, 1.2% each).

28 (10.5%) patients in the pembrolizumab arm had a drug-related AE resulting in treatment
interruption. The AEs affecting = 1% patients were colitis and diarrhoea (n=3, 1.1% each).

40 (15.7%) subjects in the control arm had a drug-related AE resulting in treatment
interruption. The drug-related AEs resulting in treatment interruption in = 1% of subjects were
anaemia (n=12, 4.7%), neutropaenia (n=5, 2.0%), asthenia and neutrophil count decrease (n=4,
1.6% each), and infusion-related reaction (n=3, 1.2%).

Comment: AEs leading to treatment discontinuation or interruption do not raise new safety
concerns. The most frequent cause of treatment discontinuation in the
pembrolizumab arm was pneumonitis (5 events, 1.9%) reflecting the expected
frequency of this known toxicity.

8.3.4.2.  PNO052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

A total of 41 (11.1%) subjects had an AE resulting in treatment discontinuation. No AE leading
to treatment discontinuation was reported in a frequency >1%. A total of 19 (5.1%) subjects
had a drug-related AE resulting in treatment discontinuation. No drug-related AE leading to
treatment discontinuation was reported in a frequency >0.5%.

82/370 (22.2%) patients had an AE resulting in treatment interruption, with 43 (11.6%)
considered related to treatment. Those reported with a frequency>1% included abnormal liver
function test(s) and diarrhoea.

Comment: The short follow-up period means that these are likely to significantly
underestimate the rates of discontinuation and interruption required in this first
line population.

8.3.4.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

8/33 (24.2%) patients discontinued due to an AE with 2 of these patients discontinuing due to
an AEs considered related to treatment: rhabdomyolysis and myositis (1 patient) and
hypercalcaemia.

8.4. Events of clinical interest

These were defined as overdose, drug-induced liver injury laboratory parameters, selected AE
terms of potential immune aetiology called adverse events of special interest occurring within
90 days after the last dose or 30 days if a new anticancer treatment was initiated.

84.1.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Overview of adverse events of special interest

Adverse events of special interest (AEOSI) are immune-mediated events and infusion-related
reactions considered to be identified risks (adverse drug reactions) or potential risks for
pembrolizumab. A prespecified list of preferred terms (PTs) was developed for assessing
AEOSIs. These PTs are considered to be clinically equivalent to the immune-mediated events
and infusion-related reactions. The prespecified list allowed the sponsor to consistently
evaluate each AEOSI across the clinical program. All prespecified AE terms were included in the
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assessment of frequency and nature of AEOSIs for pembrolizumab, regardless of causality as
reported by Investigators.

45 (16.9%) subjects in the pembrolizumab arm had 1 or more AEOSIs. In general, the frequency
and severity of each AEOSI observed during the trial were similar to the previously described
characterization of the safety profile of pembrolizumab.

No indication-specific AEOSI was identified (new immune-mediated event causally associated
with pembrolizumab).

Comment: Events of special interest that were reported in 45 patients in the pembrolizumab
arm included 29 cases of thyroid disease (17 hypothyroid, 10 hyperthyroid, 2
thyroiditis), 11 pneumonitis, 6 colitis, 2 each of nephritis, infusion reaction and
severe skin reaction. All other events were in single patients. These events reflect
known toxicity of the drug.

84.1.2.  PNO52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

To date, there have been 63 (17.0%) patients with 1 or more AEOSIs:
38 (10.3%) of subjects experienced Grade 1 and 2 AEOSIs
25 (6.8%) experienced Grade 3 or higher AEOSIs
1 patient died from myositis

While the frequencies and severity of each of the AEOSIs observed during the trial were
generally similar to the previously described characterization of the safety profile of
pembrolizumab, one patient had an AEOSI of severe myositis with a fatal outcome.

Comment: This may change with increased duration of exposure, as this trial is ongoing.

84.1.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

Not reported in the CSR.

8.5. Laboratory test abnormalities
8.5.1. Liver function and liver toxicity

8.5.1.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

A summary of subjects with liver function laboratory abnormalities that met predetermined
criteria is provided below. The most frequent liver function finding observed was alkaline
phosphatase = 1.5 x upper limit of normal (ULN) (31.6%), observed at a similar rate as in the
control arm (28.5%). No liver function abnormalities consistent with severe drug injury (Hy’s
Law) were reported.
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Table 82: Subjects with liver function related laboratory findings that met
predetermined criteria all subjects
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8.5.1.2.  PNO52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

The most frequent liver function finding observed was alkaline phosphatase = 1.5 x upper limit
of normal (ULN) (24.5%), but the sponsor states no cases consistent with Hy’s Law were
observed. One Grade 3 increase in bilirubin was reported, 13 cases of 2Grade 3 aspartate
transaminase and 11 cases of 2Grade 3 alanine transaminase.

Comment: The laboratory values are presented in tables but cannot be evaluated further as
there are no clinical details presented for the patients where marked abnormalities
were observed.

8.5.1.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

Grade 3 or 4 events increases in aspartate aminotransferase occurred in 2 patients (6.1%) but
there were no notable increases in other liver function tests.
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8.5.2. Renal function and renal toxicity

8.5.2.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Table 83: Summary of laboratory for highest toxicity grade in subjects that worsened
from baseline and had baseline and post-baseline results all subjects

Cemtral Pembrolimamab
Laboratory Abnormalsty (MN=255) (N=2056)
All Grades W(124) {115
Creatinine Increased
Subpects with Baseline and Post-Baseline Vahae 243 248
Tomicity Grade 1 3T(15.2) 3T14.59)
Taxiciry Grade 2 218 5) 19 (15.7)
Toxicity Grade 3 Gi(25) T(2.8)
Temicity Grade 4 1(0.4) 4(1.5)
Grade 3-4 T{1.5) 11(4.4)
All Grades B (27.6) BT (35.1)

Comment: Renal toxicity has not emerged as a major toxicity of pembrolizumab in other
studies, in other cancers. No renal toxicity was tabulated as a drug-related toxicity
in this study. Increased in creatinine from baseline are tabulated above and are
similar for the pembrolizumab and control arms. Among tabulated severe AEs (not
necessarily drug related) were two cases of renal failure in the pembrolizumab arm
and one in the control arm. 4 cases of acute kidney injury were reported in the
pembrolizumab arm, 6 in the control arm. Haematuria and urinary infection were
similar between arms and both are likely to reflect the pathology of urothelial
cancer. There is no signal here for new concern about nephrotoxicity.

However, it should be noted that subjects with baseline creatinine clearance <30
mL/min were excluded from the study, and the drug cannot be regarded as showing
a satisfactory safety profile (or efficacy) in such patients. The sponsor should
provide information documenting safety of pembrolizumab in patients with lower
creatinine clearance, if available.

8.5.2.2.  PNO05Z2 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

No summary or discussion is provided in the CSR. From a table included, the number of patients
with any rise in creatinine was 36.3%, with 4.2% =Grade 3.

Comment: Due to the single arm study design and lack of a control arm, and without clinical
information to provide a context, it is not possible to make a further comment on
these data, especially given these patients have malignancies affecting the urothelial
tract. The sponsor has been requested to provide data or evidence to support the
safety of pembrolizumab in patients with severe renal impairment.

8.5.2.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

Pages of tables were included in the CSR but no summary or clinical details provided. 1 case
each of Grade 3 and Grade 4 increase in creatinine is noted.

There was no discussion in the CSR, and the non-randomised study design involving only small
numbers of patients, many of whom had been heavily pre-treated, limits the ability to interpret
any results presented.
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8.5.3. Other clinical chemistry

8.5.3.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Comment: Review of the clinical chemistry data show no excess of changes from baseline data
in respect of sodium, potassium, calcium, magnesium, phosphate triglycerides or
glucose in the pembrolizumab arm as compared with controls.

8.5.3.2.  PN052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

>Grade 3 changes were observed across almost all parameters. Notable increases in glucose
levels occurred: 28.4% all grades, including 6.5% Grade 3, 1.1% Grade 4 events.

Comment: In the absence of a control arm and clinical details, these data are difficult to
interpret, and it is not clear if these patients had pre-existing diabetes, were taking
corticosteroids to control immune-mediated events or other conditions, or had new
events as a result of a treatment-related endocrinopathy.

8.5.3.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2ZW

Comment: No notable changes in other clinical chemistry parameters were noted but caution
should be exercised given the small numbers of patients (33), which limits the
ability to interpret any results presented or to identify new treatment-related safety
signals.
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8.5.4. Haematology and haematological toxicity

8.5.4.1.  PNO045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Table 84: Summary of laboratory for highest toxicity grade in subjects that worsened
from baseline all subjects

; Ceontrol Pembrolizumab
Laboratory Test (N=255) (N=266)
Hemeoglobin Decreased
Toxicity Grade 1 34(13.3) 42(15.8)
Toxicity Grade 2 93 (36.5) 63 (23.7)
Toxciry Grade 3 45(17.6) 31(11.7)
Toxcity Grade 4 0(0.0) 0(0.0)
Leukocytes Decreased
Toxicity Grade 1 40 (15.7) 27(10.2)
Toxicity Grade 2 44(17.3) 0(0.0)
Toxicaty Grade 3 +41(16.1) 0(0.0)
Toxicity Grade 4 37(14.5) 1(04)
Lymphocytes Decreased
Toxicity Grade 1 16 ( 6.3) 35(132)
Toxicity Grade 2 51 (20.0) 43 (16.2)
Toxiciry Grade 3 52(204) 25 (10.5)
Toxciry Grade 4 10(3.9) 10 (3.8)
Neutrophils Decreased
Toxicity Grade 1 9(3.5) 4(1.5)
Toxiciry Grade 2 18(7.1) (1Y
Toxiciry Grade 3 43 (16.9) 2(08)
Toxicity Grade 4 72(28.2) 5(1.9)
Neutrophils Increased
Toxiciry Grade 1 0(0.0) 0(0.0)
Toxicity Grade 2 1{04) 0(0.0)
Toxiciry Grade 3 0(0.0) 0(00)
Toxicity Grade 4 1(04) 1(04)
Platelet Decreased
Toxiciry Grade 1 49 (19.2) 33(12.4)
Toxicity Grade 2 9{3.35) 4(15)
Toxicity Grade 3 8(31 4( 1.5)
Toxiciry Grade 4 i1 1(04)

Comment: Haematological toxicity is tabulated above and shows minor toxicity for
pembrolizumab compared with the chemotherapy controls. One incident of Grade 3
or 4 neutropaenia and 2 incidences of Grade 3 or 4 anaemias were reported.

8.5.4.2.  PN052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

The following changes are noteworthy:
12 patients (3.2%) had Grade 4 ‘Neutrophils decreased’ (3.7% =Grade 3)

43 patients had =Grade 3 lymphocyte decrease; including 14 patients (3.8%) with Grade 4
laboratory abnormalities.

1 patient (0.3%) had a Grade 4 event of ‘platelets decreased’

Comment: The rate and the severity of the observed neutropaenia are unexpected given these
patients have not had prior systemic treatments in the metastatic setting. The

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 152 of 203
(pembrolizumab)



Therapeutic Goods Administration

sponsor is requested to provide a discussion as to possible reasons as no clinical
context is provided with these tables. Lymphopaenia is a recognised AE for
pembrolizumab and similar rates are included in the PI, but for the different dose
level and schedule (10 mg/kg every 2 or 3 weeks) in melanoma patients.

8.5.4.3.  PN012v02 Phase Ib multi-cohort
Pages of tables were included in the CSR but no summary provided.

Comment: As mentioned above, it is not possible to evaluate this information for treatment-
related safety signals.

8.5.5. Other Laboratory Tests

8.5.5.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

17 cases of hypothyroidism and 10 cases of hyperthyroidism were recorded on the
pembrolizumab arm, reinforcing the known requirement to monitor for thyroid abnormalities
in patients receiving this drug.

8.5.5.2.  PNO52 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

2 patients (0.6%) had Grade 4 events of lipase increased and 6 (1.6%) experienced a Grade 3
increase in prothrombin ratio.

8.5.5.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

A single case of Grade 4 creatine kinase is noted. No other new signals were identified.
8.5.6. Vital signs and clinical examination findings

8.5.6.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

No important issues arose specifically in respect of data relating to vital signs or clinical
findings.

8.5.6.2.  PN05Z2 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

These were presented across pages of tables, without accompanying text in the CSR making the
results difficult to interpret, particularly as these patients may well have comorbidities or other
causes for any observed changes.

Comment: The lack of clinical context and comparator arm make detection of new treatment-
related signals difficult.

8.5.6.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

These were presented across pages of tables, without accompanying text in the CSR making the
results difficult to interpret, particularly as these patients may well have comorbidities or other
causes for any observed changes.

Comment: the lack of clinical context and comparator arm, and the small numbers of patients,
make detection of new treatment-related signals difficult.
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8.5.7. Immunogenicity and immunological events

8.5.7.1.  PN045 Phase Il randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Immunological events have been captured in the category of adverse events of special (clinical)
interest (AEOSI) and are discussed in the relevant section above. These were as expected from
the known immunological toxicity of anti PD-1 monoclonal antibodies including
pembrolizumab. The usual initial treatment for immunologically mediated treatment
complications is with glucocorticoid drugs and the frequency with which these were prescribed
for AEOSI is tabulated below.

Table 85: Summary of concomitant corticosteroid use for Grade 1-2 AEOSI episodes all
subjects

Control Pembrolizumab
(N=255) (N=266)
n Yo n Yo
Subjects with one or more events 15 35
Treated with systemic corticosteroid 2 13.3 8 229
Not treated with systemic corticosteroid 13 86.7 27 77.1

The number of subjects with one or more events 1s used as the denonunator for the percentage calculation.

MedDRA V19 preferred terms MNeoplasm progression’, Malignant neoplasm progression’ and 'Disease
progression' not related to the drug are excluded.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose
are included.

Grades are based on NCI CTCAE verston 4.0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

Table 86: Summary of concomitant corticosteroid use for Grade 3-5 AEOSI episodes all
subjects

Control Pembrolizumab
(N=255) (N=266)
n % n %%
Subjects with one or more events 4 12
Treated with systemic corticosteroid 1 250 10 833
Not treated with systemic corticosteroid 3 75.0 2 16.7

The number of subjects with one or more events 1s used as the denominator for the percentage calculation.

MedDRA V19 preferred terms Neoplasm progression'. Malignant neoplasm progression’ and 'Disease
progression’ not related to the drug are excluded.

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose
are included.

Grades are based on NCI CTCAE version 4.0.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

Comment: This study does not identify any previously unrecognised immunotoxicity of
pembrolizumab or identify a higher than expected incidence of immunotoxicity in
the study population.

8.5.7.2.  PNO052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

The AEOSIs are described above and no data regarding immunogenicity were included in the
CSR.

8.5.7.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

No data presented in the CSR for evaluation.
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8.5.8. Serious skin reactions

8.5.8.1.  PN045 Phase Ill randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

Pruritus (23.3%) and rash (10.9%) were common in the pembrolizumab arm but only two
serious skin reactions were reported.

Comment: The Pl informs adequately about these risks and their management.

8.5.8.2.  PN052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

Skin-related adverse events were common (37.6% any grade, 1.4% Grade 3) and were mostly
pruritus and rash. No Grade 4 events or deaths occurred related to skin AEs.

8.5.8.3.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W)

Skin reactions were common (30.3% any grade, most commonly pruritus), but there were no
new signals and the PI reflects the events adequately.

8.5.9. Other safety parameters
8.5.9.1.  Integrated safety analyses

Comment: The integrated safety analyses appear to have used a single ‘Reference safety
dataset for MK-3475’ including 2799 patients. This reference dataset is used for
comparison with PN052 AEs, but does not appear to include one of the notable
Grade 4 events of myocarditis experienced in that study.

The sponsor is requested to confirm:

The exact patient study populations and numbers of patients contributing to the
dataset;

To explain this apparent discrepancy of myocarditis not appearing in the
reference dataset when it occurred in the PN0O52 population;

If patients from PN052 are indeed included in the dataset, please discuss the
rationale for and validity of comparing that study against a reference which
includes it.

8.5.9.2.  PN052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy and who are ineligible for cisplatin
chemotherapy (200 mg Q3W)

The SCS included a comparison of the data from the reference safety dataset (comprised of
patients from Studies KN0O1, 002, 006, 010, 02, 013,016, 024, 087 and 164).

These indicate, even after the study has been running for only a relatively short time with
limited duration of exposure that the following events occurred more commonly: constipation,
urinary tract infection, anaemia, peripheral oedema, haematuria, blood creatinine increased,
abdominal pain and weight decreased. When the incidence data are included for severe events
occurring at = 1% frequency and restricted to those considered related to treatment, additional
severe events appear to be increased: fatigue and muscular weakness.

Comment:

The validity of comparing rates of events is limited so early in the course of a study and with
such a short duration of treatment and follow-up.
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- While many of these are likely to be directly related to the underlying disease (particularly
haematuria, urinary tract infection and abdominal pain), these also indicate that tolerance of
the treatment is not the same in this population as in others. In particular, it is considered
important that further data are presented and collected about the risk for those with new or
underlying renal dysfunction, which may be less frequent in the other populations in which
registration has been approved for this therapy.

The increased rates of renal failure and acute kidney injury reported by investigators should
be included in the Pl under the heading ‘Other Cancers’ where it currently states that the
rates of adverse events for patients with urothelial carcinoma are generally similar. (PI
Comments)

Table 87: Adverse event rates (incidence= 10% in one or more treatment groups) in
patients in Study PN052 and the reference safety dataset

KNO52 Refercoce Safety Cumulative Roooing
Dataset for ME-34757 Safety Dataset for MK-
3475H
o (*%) o (*a) 8 (*s)
Subjects in population 370 2399 3878
with ons of mare adverse svents 354 (25T 2727 (97.4) 3,768 {97.2)
with no adverse svents 16 43 7 (26) 1089 (2.5)
Fatigue 115 (3L.1) 1.044 (37.3) 1.365 (B
Decreased sppetite 50 (21.6) 630 (22.5) 521 Z1.3)
Constipation 78 (21.1) 497 {17.8) 689 (17.8)
Pruritus 70 (189) 562 20.1) 19 (18.5)
Urinary trast infection 70 (189) 182 (5.8) s ] .0
Disrhoea -1 (186 623 [y 525 (21.3)
i Nmusea 68 (184) 6835 @24.5) $59 (2.9)
Ansemia 6l (16.3) 347 (12.4) 320 (13.4)
Cough 51 (134 615 (2.0 T4 (20.5)
Oedera pevipheral 50 (135 285 {103 95 aon
Haemaruria 43 (1309 39 (1.4) 98 5
Rash 46 {124) 433 (17.8) 637 (16.4)
Vomiting 46 (124 387 (13.5) 330 (13.7}
Back pain 42 (11.4) 349 {12.5) 469 (121)
Blood ereatinine isereased 41 (11.1) 108 (3.9) 184 4.7
Pyrexia il {11.1) 357 (12.8) 542 (14.0)
Abdominal pain 40 (105 sl {5.5) E ] 5.7
Dhyspooca 39 (1035) 534 191 57 (7.7
Astbenia 38 (10.3) 362 (125 451 {116}
Arthralgis 37 {100y 504 (18.0) 634 (163}
Weight decreased 17 {10.6) 219 {1.8) £t (5.3)
KNos2 Beference Saﬁrry’ Cumunlative Rmm.ins
Dataset for ME-34757 Safery Datazet for ME-
34750
a ) o %) n )
Headache 13 (3.3) 400 (14.3) 453 (12.5)

Every subject is cownted 8 single time for each spplicable row and column.

A systern organ elass of specifie adverte event appears on this report only if its ineidsnes in one of more of the cohumas meeds the
incidence erilsrion in the report title, after rounding.

MedDRA preferred terms "Neoplasm Progression®, “Malignant Neoplasm Progression® and "Disease Progression® not related io
the drip are exchided

MedDRA version used i5 159.0

T Inchades a1l subjects who received at beast oae dose of ME-3475 in KNOOI Fart B1, B2, B3, D, C. F1, F2, F3; KIN002 (original
phase), KNOOS, and KNO10.

1 Inchudes a1l subjects who received st least one dose of ME-3475 ia KNOO1 Part B1, B2, B3, D, C, F1, F2, F3; KIN002 {original
phase), KN0D6, KNOID, KIN012 Cobert B and B2 (Head apd Neck Cancer) and Cobert © (Urinary Tract Cancer), KNO13
Cokert 3 (Hoedgkin Lymphoma), KIN016 Cehort A (Colorectal Cancer), KNO24, KNOS2, KEN0BT, and KINT6.

(EIN001 Datatase Cuteff Date for Melanema: 18AFRI014).

(EN0O01 Dratsbaze Cataff Date for Lumg Cancer: 23JANIO015).

(EING02 Database Cotoff Date: 28FEB2013).

(EIN00G Database Cutefl Date: 0IMARI0L ).

(ENO10 Diatabase Cutoff Date: I0SEPZ015).

(ENG12 Dacsbase Cuteff Date for Head and Neck: 19FEB2016).

(EING 2 Diatabase Cotoff Date fior Urinary Tract Cancer: HISEP20135)

(EIN013 Database Cutoff Date for Hodgkin Lymphoma: 03JUNI016).

(BENG1S Database Cutoff Date for Colorectal Cancer: 19FEBI016).

(ENO24 Database Cotoff Thate: COMAY2016).

(BEMG52 Diatabase Cutoff Date; 01SEP2018),

(K037 Diatabase Cutoff Date: 27JUN2016),

(BN 164 Dratabase Cutoff Dave: Q3JUNZ0LE).
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8.6. Immunogenicity analysis

8.6.1. Report 04L4FS Integrated pembrolizumab immunogenicity analysis date
January 11 2017

As part of the clinical development program for pembrolizumab (also known as MK-3475), pre-
and post-baseline serum samples from 3727 patients treated with pembrolizumab were
analyzed for anti-drug antibodies from the following cohorts: melanoma (1535), NSCLC (1238),
HNSCC (101), MSI-H (54), HL (220) and UC (579). Out of the 3727 subjects included in the
immunogenicity assessment, 2034 subjects were evaluable (Table 88). The overall
immunogenicity incidence was defined as the proportion of treatment emergent positive
subjects to the total number of evaluable subjects (treatment emergent positive, non-treatment
emergent positive and negative immunogenicity status).

The observed incidence of treatment emergent ADA in evaluable subjects based on a pooled
analysis of melanoma, NSCLC, HNSCC, MSI-H, HL and UC subjects is 1.8% (36 out of 2034),
based on 36 subjects with confirmed treatment emergent positive status, relative to all
evaluable subjects including 36 with treatment emergent positive, 21 with non-
treatment-emergent positive and 1977 with negative immunogenicity status.

With availability of the neutralizing antibody assay, in total, two (1 melanoma and 1 NSCLC) of
the 21 non-treatment emergent subjects tested positive for neutralizing antibodies, and these
two subjects were considered as ‘non-treatment emergent neutralizing positive’. Of the 36
treatment emergent positive subjects, nine (1 melanoma, 5 NSCLC, 1 HL and 2 UC) tested
positive in the neutralizing assay and thus were considered as ‘treatment emergent neutralizing
positive’. The 9 subjects that were positive in the neutralizing assay accounted for a total
incidence rate of treatment emergent neutralizing positive subjects of 0.4% (9 out of 2034) in
the overall population.

In the subgroup of subjects with UC indication, out of 579 subjects included in the
immunogenicity analysis, 509 subjects were evaluable. Seven of the 509 evaluable subjects (497
negative, 5 non-treatment emergent and 7 treatment emergent) had treatment emergent ADA
yielding an incidence rate for treatment emergent antibodies of 1.4%. The incidence of
treatment emergent neutralizing positive subjects was 0.4% in this subpopulation (2 out of
509).

Furthermore, the immunogenicity evaluation was stratified by treatment (2 mg/kg, 10 mg/kg
or 200 mg) or indication (melanoma, NSCLC, HNSCC, MSI-H, HL and UC subjects). The incidence
of treatment emergent ADA was low (less than 2.9%) for all different stratifications used
(treatment or indication).
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Table 88: Summary of patient immunogenicity results (pooled analysis)

Stratified by treatment
-~ All Treatment
Immunogenicity status treatments 2 mg'kg 10 mg/'kg 200 mg
Assessable subjects® 3727 706 2038 983
Inconclusive subjects’ 1693 136 1489 68
Evaluable subjects’ 2034 570 549 915
Negative 1977 (972%) | 555 (97.4%) 533 (97.1%) | 839 (97.2%)
Non-Treatment emergent positive" 21 (1.0%)° 7 (1.2%) 4(0.7%) 10 (1.1%)°
Neutralizing negative 19 (0.9%)° 5 (%) 4(0.7%) 10 (1.1%)°
Neutralizing positive 2(0.1%) 2 (%) 0 0
Treatment emergent positive” 36 (1.8%)"¢ 8 (1.4%) 12 2.2%)° 16 (1.7%)°
Neutralizing negative 27 (1.3%)" ¢ 6(1.1%) 11 (2.0%)¢ 10 (1.1%)°
Neutralizing positive 9 (0.4%) 2 (0.4%) 1 (0.2%) 6 (0.7%)
Stratified by Indication
Immunogenicity status Melanoma | NSCLC | HNSCC | MSI-H HL ucC
Assessable subjects’ 1535 1238 101 54 220 579
Inconclusive subjects’ 1101 445 39 0 38 70
Evaluable subjects’® 434 793 62 54 182 509
Negative® 427 764 59 51 179 497
(98.4%) (96.3%) | (95.2%) | (94.4%) | (98.4%) | (97.6%)
Non-Treatment emergent positive’ | 4(09%) | 6(0.7%) | 2(32%) | 2(3.7%) | 2(1.1%)" | 5 (1.0%)'
Neutralizing negative 3(07%) | 5(06%) | 2(32%) | 2(3.7%) | 2 (1.1%)" | 5 (1.0%)
Neutralizing positive 1(0.2%) 1(0.1%) 0 0 0 0
Treatment emergent Positive® 307% | j,i)gg 10.6%) | 1(1.9%) | 1(06%) | 7(14%)
Neutralizing negative 205% | 31.;){, cl1aew | 1a9%) | o 5 (1.0%)
Neutralizing positive 1(02%) | 5(0.6%) 0 0 1(0.6%) | 2(0.4%)
a: Included are subjects with at least one ADA sample available after treatment with pembrolizumab
b: Inconclusive subjects are the number of subjects with no positive ADA samples present and the drug
concentration in the last sample above the DTL.
c: Evaluable subjects are the total number of negative and positive subjects (non-treatment emergent and
treatment emergent.
d: Denominator was total number of evaluable subjects.
e: Including three subjects with pre and post dose sample ADA positive, and no increase in titer
f Including one subject with pre and post dose sample ADA positive, and mncrease m titer
g: Including one subject with post dose sample ADA positive and pre dose sample nussing.
h: Including one subject with pre and post dose sample ADA positive, and no increase in titer.
1: Including two subject with pre and post dose sample ADA positive, and no increase i titer.
NSCLC: Non Small Cell Lung Carcinoma; HNSCC: Head and Neck Squamous Cell Carcinoma;
MSI-H: Microsatellite Instability-High: HL: Hodgkin Lymphoma; UC: Urothelial Cancer

The subjects (N=36) with a treatment emergent immunogenicity response were evaluated for
potential impact on exposure, safety and efficacy. Pembrolizumab exposures for these
treatment emergent subjects were in the range of exposures observed for other non-positive
subjects (negative and inconclusive subjects) who were treated with pembrolizumab in the
same regimen. Therefore, exposure to pembrolizumab was not compromised by the observed
immune response. The treatment emergent positive subjects did not have any adverse events
associated with neutralizing antibodies, such as hypersensitivity events (for example
anaphylaxis, urticaria, and angioedema) or injection site reactions. No clinically significant
impact on efficacy (that is, tumour size change) was established.

The evaluation has confirmed the assessment that pembrolizumab has a limited potential to
elicit the formation of ADA and that there is minimal impact on pembrolizumab PK in the
limited cases where ADA formation occurs. This is consistent with the results of prior

immunogenicity evaluations of pembrolizumab.
8.6.2. Approach

For the screening assay, the cut-point was established based on a 5% false positive rate in assay
validation testing. The standard 3-tiered approach was adopted consisting of screening (Tier 1),
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confirmation (Tier 2) and antibody titre assessment (Tier 3). Only Tier 2 confirmed ADA
positive samples were moved to Tier 3 and reported with a titre value and a NAb result. Due to
pembrolizumab potentially interfering with the antibody assays, drug levels were measured for
any negative results at the Tier 2 stage to determine whether the results were interpretable for
negative results. Neutralising Ab assay was based on the ability of the ADA to prevent binding to
the target PD-1.

All samples (N=16061) were tested in the ADA screening assay,
8019 samples were tested at Intertek (KN001, KN002, KN006, KN010, and KN012);

8240 samples were tested at PPD (KN001, KN006, KN010, KN012, KN013, KN024, KN045,
KNO052, KNO55, KN087 and KN164), including 198 samples reanalyzed at PPD because of
non-reportable or missing results from Intertek.

The testing methods between these two providers were not identical and the PPD test for
neutralizing Ab used a lower cut-point for false positive results (1%), reducing the need for an
additional step, and included a purification process to reduce interference from pembrolizumab
in the sample.

Comments:

From the results presented below, there is a very substantial difference between the rates of
detection of antibodies when assayed by PPD compared with Intertek. In particular, the re-
screening of 198 ‘non-reportable or missing’ Intertek results has identified 10 additional
samples determined to be ADA-positive by PPD. This raises uncertainties about the
performance of the Intertek assay as this represents 15.6% (10/64) of the PPD ADA positive
samples. How many more would be deemed positive if the entire 8019 samples assayed by
Intertek were re-analysed using the methods developed by PPD is unclear. It is not stated
clearly at which part of the process these were detected and whether this reflects the
perhaps more refined and accurate NAb detection process developed by PPD or sensitivity
issues at an earlier stage of the process.

The imbalance in detection at every point between the providers of the testing is substantial
with 13-fold higher rate of detection of positive antibodies for samples tested at PPD
compared with Intertek. There is a very high rate of ‘missing’ results 62/230 (27%) for the
Tier 2 assessment by Intertek, which raises concerns about the reliability of these results.

The report states (p31), ‘False positive rate was calculated for all the results originated from
Intertek (including the samples that are reanalyzed at the new vendor) and PPD separately.’
Please provide these data for evaluation.

8.6.2.1. Sponsor response

The integrated false positive rate evaluation from immunogenicity assessment of subjects from
number of indications, Melanoma, NSCLC, HNSCC, MSI-H, HL. and UC, was performed and
summarized in the section of the Immunogenicity Analysis Report. In summary, 225 out of 7985
samples tested at Intertek were concluded to be false positive in the assay yielding a false
positive rate of 2.8%. For samples tested at PPD, 294 out of 8176 samples were concluded to be
false positive with a false positive rate of 3.6%.

The more reliable dataset appears to be that from PPD and these results should form the
basis for determining what information is included in the PI. The sponsor is requested to
calculate the rates of detection of antibodies (treatment-emergent, non-treatment-emergent
and neutralizing antibodies) based on the PPD sample analyses. (Clinical question) Sponsor
response: This had been amended as requested.

The proposed PI changes cannot be verified without this information. (PI Comments) after
the sponsor’s response, the proposed changes are considered acceptable.
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Table 89: Overview of false positive rate of the screening binding assay for anti-

pembrolizumab antibodies

Samples tested at

Samples tested at PPD

Intertek
Total numher of samples 3019 8240f
Unevaluable sample 29 0
(NRR. QNS or CV®)
ADA results of screening assay
Negative 7760 7892
Positive 230 348
ADA result of the confirmatory assay for suspected positive samples
Negative 163 292
Positive® 5 54
Missing® 62 2

ADA result of the confirmatory assay for screening negative samples inadvertently tested in the
confirmatory assay

Negative 168

Positive® 10

Composite result from screening and confirmatory assay

Negative® 7985 8176
Positive” 5 64

e d 225 out of 7985 294 out of 8176
False positive rate 2.8% 3.6%

NRR: Non Reportable Result: QNS: Quantity Not Sufficient: CV: Coefficient of Variation
a: categorized as false positive samples

b: categorized as ADA positive samples

c: combined negative samples from screening and confirmatory assays

d: False positive rate (a/c)

e: CV of duplicate analysis exceeds acceptance criteria

f: Including 198 samples previously tested at Intertek and reanalyzed by PPD

8.7.
8.7.1.

Other safety issues
Safety in special populations

In Study PN045, the majority of subjects were over 65 years of age and there was no major
increase in adverse events in over 65s compared with younger subjects although serious drug
related AEs were more common (12.3 versus 6.8%) in the older group. Insufficient data were
available to comment on safety in those with a poorer ECOG (= 2).

In Study PN052, the data are too immature to make a definitive statement regarding whether
the treatment tolerability is similar between this and other cancers for the different age groups
(that is, in comparison with the reference safety dataset), and there is no comparator arm to
demonstrate whether it is better tolerated than alternative treatment options, such as
chemotherapy or best supportive care.

8.8.

At the time of the second round report, this indication has only been registered in the US, and
the CHMP of the EMA has made a recommendation for approval of the two proposed
indications. There is no post-marketing information available yet for the proposed usage.

Post-marketing experience
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8.9. Evaluator’s overall conclusions on clinical safety and second
round comments following sponsor’s response

8.9.1. PNO045 Phase IIl randomised, open label, active-controlled study in patients
with recurrent or progressive urothelial cancer following cisplatin-based
therapy

The overall safety profile of pembrolizumab as demonstrated in the current study was clearly
superior to the control regimen of cytotoxic therapy (whichever of the 3 available control drugs
was chosen). Pembrolizumab toxicities were as expected from those established in previous
studies. Renal impairment, including acute kidney injury was increased in the pembrolizumab
arm in this study. Pruritus, fatigue, nausea, rash and pyrexia were the common AEs attributed to
the drug. Overall treatment discontinuation due to AE occurred in 8.3%, with 5.6% due to
treatment-related AEs in the reference safety dataset. Pneumonitis (1.9%) was the most
common AE leading to treatment discontinuation. The safety of pembrolizumab, while superior
to cytotoxic options in the setting of post-platinum urothelial cancer, appears broadly similar to
that reported for other monoclonal antibodies targeting PD-1. There was no signal of cardiac
toxicity in this study.

8.9.2. PNO052 Phase Il non-randomised, open label trial in patients who have
received no prior systemic therapy in the metastatic setting and who are
ineligible for cisplatin chemotherapy (200 mg Q3W)

Most of the adverse events observed in this open label, single arm study in patients with
urothelial carcinoma, of whom 10 percent had received adjuvant or neoadjuvant cisplatin-based
chemotherapy, who had not received prior systemic therapy in the metastatic or inoperable
setting, and who were not eligible to receive cisplatin, appear consistent with those reported for
pembrolizumab. Early safety signals from the comparison with the previously treated
population and particularly compared with the reference safety dataset include a higher rate of
events in this population including constipation, urinary tract infection, anaemia, peripheral
oedema, haematuria, blood creatinine increased, abdominal pain and weight decreased. When
the incidence data are included for severe events occurring at = 1% frequency and restricted to
those considered related to treatment, additional severe events appear to be increased: fatigue
and muscular weakness. While these are most likely to be attributable to the underlying disease,
it does raise concerns about the tolerability and safety profile of pembrolizumab in those with
significant comorbidities and in particular, pre-existing renal impairment. In the absence of a
comparator arm, and given this trial is very immature with only a very short median duration of
treatment and follow-up, no comments can be made about the comparative rates of these events
at this time with any other population.

A [information redacted] signal that requires further investigation was severe neutropaenia, for
which there is no clear explanation at this time. One patient developed myocarditis and the PI
needs to be updated to include this serious adverse event. The severity of events observed in
this trial, including a fatal event of myositis, require updates to be made to the PI.

No comparator arm was included in this study design, which limits the characterization of the
safety profile for this population. However, it might be reasonable to infer that treatment with
pembrolizumab will be better tolerated than the chemotherapy options available to this
population, but as no quality of life data were presented, it cannot be stated that it is better
tolerated.

8.9.2.1.  PN012v02 Phase Ib multi-cohort study of MK-3475 in subjects with advanced
tumours (10 mg/kg Q2W) Cohort C

Limited data are available from this small cohort of patients with advanced and often heavily
pre-treated ‘urinary tract cancers’. Safety signals included myositis and rhabdomyolysis, with
the latter needing to be included in the PI.
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8.10. First round benefit-risk assessment

There are multiple clinical questions regarding the PK, efficacy, safety and immunogenicity data
provided in support of the proposed usage, and to update the PI. Responses to these are
required to provide clarification and to address uncertainties where possible. Responses to
these may lead to a change in the assessments below.

8.11. First round assessment of benefits and risks

8.11.1. Locally advanced or metastatic urothelial cancer following platinum
chemotherapy.

The proposed indication is for an area of need as the current options (cytotoxic drug regimens)
yield a modest rate of response and poor overall survival and carry high risks of serious toxicity.

8.11.1.1. Potential benefits

Improved median OS of almost 3 months compared with cytotoxic therapy; statistically
significant and clinically meaningful, across whole study population.

Higher overall confirmed response rate, with apparently greater depth of response.

Early data suggested a prolonged duration of response in some individuals but extent
unclear.

Better safety profile with fewer serious drug-related AEs compared with chemotherapy.

Tendency of survival curve to plateau, suggesting that a relatively small subset of patients
may have long-term benefit, which is rarely seen with cytotoxic therapy. This requires
confirmation with longer-term data from this study.

Treatment population broadly reflective of that encountered in clinical practice in terms of
age, with a majority of patients over 65 years.

8.11.1.2. Risks

Higher rate of discontinuations, adverse events and shorter median duration of treatment
than currently reported for other cancer types in the PI. However, this was better than the
chemotherapy arm.

Pembrolizumab is associated with specific toxicities, seen again in this population.

Pembrolizumab is associated with a non-significantly shorter interval of progression-free
survival and an excess of early progression and early mortality in the first three months
approximately, compared with the control arm of cytotoxic chemotherapy.

Worse initial PFS and OS (that is, earlier progression and mortality) in a substantial subset
of the whole population, including the PD-L1 positive and strongly positive subpopulations,
in the pembrolizumab arm followed later by an improvement as indicated by crossing and
lying above the control arm on the Kaplan-Meier plots.

8.11.1.3. Uncertainties

Although sufficient to establish an overall survival advantage, follow-up is relatively short
and the number of long-term survivors is unclear.

Progression-free survival was not improved. The reasons for the discordance between OS
and PFS are not fully clear but an excess of early progression occurs in the pembrolizumab
group compared with cytotoxic recipients.

The study was effectively restricted to subjects of ECOG-PS 0-1 performance status due to
stringent inclusion criteria for ECOG-PS 2 (resulting in only 6 patients with ECOG-PS 2 being
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recruited, of whom only 2 received pembrolizumab), and ECOG-PS>2 were excluded.
Generalisability of results (efficacy and toxicity) to patients of ECOG-PS =2 is not
established.

The importance and clinical utility of PD-L1 expression is not clear:
— Expression levels appear much lower in UC than in other cancer types;

— In this population, higher levels of expression were associated with a poorer OS in both
the treatment and control arms, compared with the overall study population. Reasons
for this are not clear.

— PD-1 blockade appeared to improve OS, but did not abrogate this observed apparent
poor prognostic signal in those with a PD-L1 CPS 2 10%;

— PD-L1 positivity has an association with improved OS with pembrolizumab but some
PD-L1 negative cancers also respond;

— There is a lack of detailed data presented on the PD-L1 negative group.

— PD-L1 was introduced as an endpoint well after the study commenced, was not a
stratification factor and therefore confounding factors cannot be excluded to explain the
differing outcomes within each PD-L1 subgroup.

There is a lack of detailed analysis of the patients progressing, or dying, in the early months
after commencement of pembrolizumab. Allowing that small numbers may result in large
confidence intervals, it would nonetheless be potentially highly informative to have detailed
analysis of subjects progressing or dying in the first 3 months, with Forest Plot analysis of
sub-groups. In the absence of such data there is an impression that early progression and
mortality in the pembrolizumab arm may be particularly concentrated on those subjects
with rapidly progressing disease and/or large tumour volumes, and they possibly an
identifiable sub-group who are disadvantaged by the use of pembrolizumab rather than
chemotherapy, notwithstanding the benefit to the overall group.

8.11.2. Locally advanced or metastatic urothelial cancer in patients not eligible for
cisplatin.

8.11.2.1. Potential benefits

Somewhat uncertain, but there appears to be efficacy demonstrated via an overall response
rate that lasted = 6months in 55/307 patients.

8.11.2.2. Risks
No comparator arm to inform safety and efficacy accurately in this frail population.

Higher rate of discontinuation than other populations receiving pembrolizumab, including
the previously treated UC population in Study KN045 (PI needs updating).

Higher incidence than currently indicated in the PI of constipation, urinary tract infection,
anaemia, peripheral oedema, haematuria, blood creatinine increased, abdominal pain and
weight decreased. When the incidence data are included for severe events occurring at = 1%
frequency and restricted to those considered related to treatment, additional severe events
appear to be increased: fatigue and muscular weakness fatigue, renal injury, increase in
blood creatinine, anaemia, musculoskeletal pain.

Some new toxicities, including myocarditis, and more severe toxicities than currently
described in the Pl including a death from myositis, requiring inclusion in the PI. The
remainder of the treatment related toxicities were in general consistent with the known
profile of pembrolizumab.

An unexplained high rate of severe neutropaenia, which is a new signal.
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8.11.2.3. Uncertainties

No comparator arm to determine if superior to existing treatment options - safety would
appear likely to be improved, but this population is frail compared with those in PN045
(discontinuation rate due to AEs of 22% compared with 8.3%) and extrapolation is not
possible.

With the submission of very early data for registration, there are short median durations of
follow-up and exposure in this ongoing trial. Durations of responses not established
(hallmark of benefit of immunotherapy).

This study relies on ORR, with secondary endpoint of duration of response.
Open label, single arm study with risk of bias.

Apparent use different meanings for the term ‘confirmed’ when describing endpoints, which
requires clarification for all endpoints.

Overall response rate yet to be clarified.

The importance of PD-L1 expression is uncertain and requires prospective validation in a
randomised controlled trial. Apparent enrichment of response in this study population
likely to be confounded by inclusion of population used to determine biomarker cut-off in
analyses, and exclusion of patients with early relapse before 2 scans in setting this cut-off.
Study PN045 indicated worse prognosis in those with higher expression. PD-L1 CPS = 10%
cut-off appears to have poor predictive value as response rates seen in those deemed
negative and with lower expression.

Note is made that PD-L1 expression is not included as selection criteria in future studies
planned for urothelial cancer.

Planned to undertake randomised controlled trial versus chemotherapy (platinum and non-
platinum) as confirmatory study for recent US accelerated approval for this usage. Final CSR
not anticipated before 2021.

8.12. First round assessment of benefit-risk balance

8.12.1. Locally advanced or metastatic urothelial cancer following prior platinum
therapy.

The overall balance of risks and benefits favours pembrolizumab. The establishment of an
overall survival benefit is the most fundamental basis for this favourable assessment, and it is
supported by improvement in secondary/exploratory endpoints such as ORR and quality of life
data, and by lesser toxicity. Some patients appear to be disadvantaged and have a shorter
median progression-free survival and as yet, there is no reliable way of identifying such
individuals.

8.12.2. Locally advanced or metastatic urothelial cancer in patients not eligible for
cisplatin.

The proposed indication is for an area of need as the current options (cytotoxic drug regimens)
are limited due to comorbidities and yield a modest rate of response and poor overall survival
and carry high risks of serious toxicity. No benefit-risk equation can be presented at this stage
until a response to the clinical questions is provided.
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9. First round recommendation regarding authorisation

9.1. Locally advanced or metastatic urothelial cancer following prior
platinum therapy.

Subject to the PI changes being made, the evaluators recommend approval of pembrolizumab
for this indication. The evaluators note that the study population did not include poor
performance status subjects (no ECOG-PS > 2 and only six with ECOG-PS = 2) and it is difficult in
the absence of data to recommend approval for use in patients beyond ECOG 0-1 on the basis of
the KEYNOTE 045 study.

9.2. Locally advanced or metastatic urothelial cancer in patients not
eligible for cisplatin.

No recommendation can be made at this time.

10. Second round evaluation

Where a response was considered pivotal to the continuity of the report, the response and
comments have been copied in to the body of the report, with clear annotation that this is part
of the Second round evaluation.

10.1. Clinical questions
10.1.1. Pharmacokinetics
10.1.1.1. Question 1

In Report 04]Q34, the integration of the UC population into the model is presented, but no
data have been presented for the individual PK parameters as estimated by the model for
the UC population separately. The sponsor is requested to provide these in a table,
preferably in a column alongside the existing data.

Sponsor’s response

The individual PK parameters for these two studies combined and, in addition, separately for
studies KN052 and KN045, are appended to the original table and are provided together in
[Table 90] below. There is no clinically meaningful difference in PK parameters and exposure
(AUCss, Cmin and Cmax) values between 1L and 2L UC patients with considerable overlap in the
range. Further, there is no difference in half-life values between 1L and 2L UC patients.
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Table 90: Comparison of population PK parameters of pembrolizumab from the previous
model with non-UC versus updated model including UC subjects appended with
estimated individual PK parameters for the two UC studies combined (KN052 and
KNO045) and each study separately (KN045 and KN045)

The Previows Model Update Model N=2754
N=2188 (606 UC out of 2794) [Ref 53.5 3; (47034]
P d MelanomaNSCLC; A, AL
i A2, Bl B2 B3, C,D,Fl, AMelanoma/NSCLC; A, Al A2, B1, B2, B3, €, D and F1, F2, and F3 from KNODI, KNO02, KNGOS
Stadies F2 and F3 from KNOOL,
incladed in KN002, KNOOG UC; KNOL2, KNO45 KNOS2
the analyzis
ENOOTVOT; 35 Juby-HI13 ENO0TVOI; J6-hudy-F013
ENOOIVO2; 18-Apnl-2014 EM00IVOL, 15-Apal-2014
EI00IVOM; 23 Jammaary. 2015 001V, 23-Tarmsery- 201 5
Diata cut-off EROOIVOL; 12 2004 KNOO2VOI: 13- My 2014
date FIV00GVOY; 3 2005 FN006VO2; 3-March- 2013
ENOIIVOD; 01 Sep-2015
ENG4IVOL; 07 Sep-2016
ENOS2VOL; 01 Sep-2016
Population Mean Individual Post-hoo Parameters
Fopulation Meran Faramerers
Parameters ECN00L, KN, BINDIMG, UC - ENOSI+ENM4E IL UC - KNOS2 ILUC - KINME
ENOS2, NS
Parameter | Value | %RSE | %9CV" Valwe | %RSE | %V byl Mean 5D N Mean s N Mean 5D
CL (L) 0.3 214 318 0235 1.6% 318 L1z ] 0M9 | 0113 | 31 0265 0.108 362 0131 0117
Ve dl) 348 0852 06 347 074% 03 EiE] i 0.659 3l 346 0,758 262 313 0.373
Q(Liday) 0793 [ 402 315 0.731 L 3i% &y | ool [ 03T ) e 0704 0293 33 0483 0.164
Vp il T 6 EET] 1.61 W3 3| 38 | 048 | an 403 0789 52 365 0.566
Cimaz NA NA NA NA NA NA 51ié [ 133
{pg/mlL} 274 &0.3 131 M2 854 128
Cmin A NA NA NA NA NA 130 EiE] [ EF
ig-'ﬂ.}' 45 »2 pLk] 105 354 143
NA NA NA NA HA NA L] M1 T
| (dans) 3 nBI 761 o ME 6.58
AUCs NA A NA NA NA NA 3 350 o
| (gl El | 1740 03 263 1900 &1
Eﬁr CLand 0.50% 704 0557 v B 1) HA MNA HA NA HA NA HA NA NA
afor Veand | 0459 .05 0305 499 HNA NA NA NA MA A NA N HA
Ve
.E«il:mm o907 | 839 087 187 NA NA NA | NA NA NA NA NA NA
eGFRen CL | 0135 2.2 0.121 14 NA NA NA | MNA NA NA NA NA MA
fnﬁﬂlmu oisz | 19 o158 | 100 WA | MA | NA | FA [ NA NA NA A~ | MA
Cancer Type NA NA NA | NA NA NA NA NA NA
(NSCLC vs » .
Melother) 0.145 171 NA NA
om CL*
{:Ilﬂl' Tope HA NA NA | HA HNA NA HNA NA NA
\I:h"\'SdZ'LI‘_‘ NA NA 014 1638
+other) on
L
Baseline = NA NA NA | NA NA NA NA NA NA
ECOG on 27 0,108 146
0.0739
Haseline A NA HA [ NA NA NA HA NA NA
tummeor gire en | 00872 12.2 0100 104
CL
IPI prier NA NA NA | NA NA NA NA NA NA
reatment 0139 184 0085 M7
stahi on CL
::g:lmm 0208 | 27 0187 172 NA NA NA | NA NA NA NA NA NA
&ENDER 0134 | 931 o1 835 NA NA NA | NA NA NA NA NA NA
IF] priar NA NA NA | NA NA NA NA HA NA
reatiment 00735 | 235 00717 ik
states om Ve
w 0272 187 0259 136 NA NA NA NA NA NA MA NA NA
TRV of renidusl ervor i related 10 evEmaty of betwees-vekpect varsbility oo, Gis paramate
U st enricied 10 opdiane medal
'hnmmﬂ:mufpﬂ sampie ia Cy<le 1
I'."munuu@ comcanrryrion Cycle § daroagh 12
populition pafameter svhmaiel exclode elfech of covariase: thenefons apply o 8 Inpoetial Bipical patest with svenge chamciernsScs. CL. clanaos) Ve deatral volese of datbehea; O
mﬂt-:kwnﬂ Vi pariphasal vobsse of dnsibeton; WRLE: relasve vandind aver (%), P3% CT 05% confdencs inmirval of paraseter vissas baied o8 boohisap sevalts; WOV, confficiest of
VEENEES of betwesn-ibiec Sammbansas of parsseny; MNA- 5ol pplicabls
Beviewsd per SOP0P2004

Evaluator’s comment

The sponsor indicated where the combined data were in the dossier but provided the table as
requested to facilitate comparison of the individual estimated parameters for each urothelial
carcinoma, study as well as in combination. The mean exposure AUCs; is higher and the
clearance lower in the second line UC population compared with the first line population, which
is somewhat surprising as these patients would be expected to have more advanced disease

Submission PM-2016-04328-1-4 Extract from the Clinical Evaluation Report for Keytruda Page 166 of 203
(pembrolizumab)



Therapeutic Goods Administration

which the sponsor has postulated is associated with a higher clearance due to a catabolic state.
This difference is also evident in the box plots of Ciough provided with the response to the next
question, with the second line patients (green) having a higher exposure. Note is made of the
very small number of patients in the HNSCC group (red).

Figure 19: Boxplots with pembrolizumab serum concentration values rom UC and Non-
UC (IL NSCLC and SCCHN) subjects with 200 mg QW3 regimen (Cnax=post dose at Cycle 1,
Cirough=pre dose at Cycles 2, 4 and 8)

Pastdose Cycle 1 Predose Cycle 2 Prodose Cyele | Predose Cycle 8
Neldl  Ned  NeDd NeMT NUEL Nl WS NI NeMd N MW el Mol MeT Nef® Kellt

o AT Sore o el
a

10.1.1.2. Question 2

The sponsor states the ‘dashed line is median prediction from the model for a regimen of
200 mg Q3W:'. Given no patients in the model described by KN001, KN00OZ2 and KN006
included any patients receiving this dose regimen; the sponsor is requested to provide the
source and datasets of patients providing this ‘definitive population PK model’ for this dose
regimen. If this is from the KN001, 002 and 006-derived model, the sponsor is requested to
present the observed exposure of patients with UC against the actual observed exposures
for patient populations who received the 200 mg Q3W population including the NSCLC and
SCCHN populations.

Sponsor’s response

See Figure 19 above. The requested observed exposure of patients with UC against the actual
observed exposures for patient populations including NSCLC and SCCHN are presented (above)
in [Figure 19]. The available concentrations (peak and trough, at each available cycle) after
administration of the fixed dose of 200 mg Q3W for NSCLC (KN024), SCCHN (KNO055) and UC
(KNO52 and KN045) are graphically compared at each cycle by time point for comparison of PK
among these indications based on observed concentrations (Cmax= Post dose at Cycle 1; Cirough
=Pre dose at Cycles 2, 4 and 8). Overall, the distribution of pembrolizumab exposure in patients
with UC (KNO052 and KNO045) is generally consistent with that in patients with 1L NSCLC
(KN024) and 2L SCCHN (KNO055), with no clinically meaningful differences.

Evaluator’s comment

Overall, the observed median exposures are similar across the 4 populations, and as noted, the
Cirough is lower in the previously untreated UC patients compared with first line, including at
Cycles 4 and 8 when steady state would have been reached. No statements can be made about
the clinical meaningfulness of the observed differences as there are only 59/298 patients
remaining of the first line UC population compared with 104/247 in the second line population
at Cycle 8; those that remain at Cycle 8 in KN052 have a higher median exposure than at Cycle 4
and whether those with a lower median exposure are more likely to discontinue due to
progression is unclear - whether this is due to relative loss of efficacy and/or confounding
associated with increased clearance cannot be determined.
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10.2. Efficacy
10.2.1. Study PNO52
10.2.1.1. Question 1

The sponsor is requested to state at what time points during the trial, data were analyzed
or whether this was a continuous process as data accumulated.

Sponsor’s response

KNO52, a single-arm Phase II clinical trial, has undergone four formal database locks with
subsequent interim analysis. These database locks and interim analyses are shown below in
[Table 91].

Table 91: KNO52 Formal database locks and interim analyses

[ Tnterim Analysis Data Cutoff Date Rationale for Interim Analysis

[ Interim Analysis 1: 14-Jan-2016 Determination of the CP5 high cutpoint for PD-LI
expression
[Taterim Analysis 2: 01-Jun-2016 Tume pont at which the first 100 subjects enrolled

had had the opportunity for ot least two post-
baseline imaging assessments

Interim Analysis 3; 01-Sep-2016 Time point at which all subjects reated had had the
apporiunity for at least one post-baseline imaging
assessment

[ Tnterim Analysis 4 19-Dec-2016 Time point at which all subjects treated had had the
[ appoertunity for at least two post-bascline imaging
assessments (Daeut included in US Produet
Information)

[ Interim Analysis 5: 09-Mar-2017 ‘Time point at which all subjects weated had had the
opportunity for & months of follow-up after
beginnmg treatment

Evaluator’s comment

This indicates regular data scanning consistent with the goals of the trial to determine whether
there was a positive signal for a treatment effect with pembrolizumab.

10.2.1.2. Question 2

This is stated to be an interim report but a definition of the time point of events required to
be able to prepare the final CSR could not be located. The sponsor is requested to clarify
when the study is deemed complete and what are the requirements with respect to events
or time for preparation of the final study report.

Sponsor’s response

A final study report will be written when all responders in KN052 have had an opportunity for
at least two years of follow-up. This milestone is anticipated in 2Q 2019.

Evaluator’s comment

The evaluator recommends that if this indication is approved, that submission of this report to
the TGA upon completion be required.

10.2.1.3. Question 3

Whether pseudoprogression is observed in patients with urothelial carcinoma treated with
PD-1 inhibitors is not yet known. It is extremely uncommon in NSCLC and squamous cell
carcinoma of the head and neck, but observed in melanoma and renal cell carcinoma. The
sponsor is requested to provide the numbers, duration of treatment beyond progression
(median, range) and outcomes for all patients who continued treatment beyond initial
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documented progression in Studies PN0O52 and PN0O45. The sponsor is requested to state
whether the subsequent scans were assessed by blinded independent central review.

Sponsor’s response (provided 14 September 2017)

‘In accord with the pembrolizumab clinical development program, the KN045 and KNO052
protocols allow for subjects to continue treatment beyond initial radiographic progression until
confirmation of progression. The decision to continue study treatment as such is at the discretion
of the Investigator and subject provided that the subject is clinically stable (protocol section 5.8.1).
For these subjects, protocols mandate that disease progression be confirmed with subsequent
imaging (= 128 days following initial radiographic progression. Typically, this is done at the next
imaging time point (42 days +/ - 7 days). Subjects for whom progressive disease is confirmed with
subsequent imaging who are clinically stable or clinically improved and who have no further
increase in tumor dimensions at confirmation may continue treatment further upon consultation
with the sponsor. These subjects were required to stop treatment upon further progression beyond
their initial progressive disease. One hundred fifty-five subjects in KN045 (29%) and 122 subjects
in KN052 (33%) continued treatment beyond initial radiographic progression at the time of the
data cut-off for each study, 07SEP2016 and 19DEC2016 for KN045 and KNO052, respectively. Of
these subjects, some were treated for only a short time beyond initial radiographic progression but
stopped prior to confirmation of progression — 17 subjects from KN045 (3%) and 11 subjects from
KNO052 (3%). The remainder of subjects within each study continued treatment beyond initial
radiographic progression and had subsequent imaging — 136 in KN045 (25%) and 111 in KN052
(30%). A summary of these subjects is provided below [Table 92].

Table 92: Summary of subjects continuing study treatment after initial radiographic
progression in KN045 and KN052

Subject Status After Initial Radiographic Progression Pembrolizumab | Chemotherapy

n (%) n (%)

KN045 Study Population 270 272

Subject discontinued study treatment prior to the confirmatory scan 11 (4%) 6 (2%)

Subject continued treatment beyond nitial radiographic progression 2(1%) 0 (0%)

and did not have subsequent imaging as of data cutoff date

Subject continued study treatment beyond initial radiographic 107 (40%) 29 (11%)

progression and had subsequent imaging

Total subjects continuing study treatment after initial 120 (44%) 35(13%)

radiographic progression

KN052 Study Population 370 -
Subject discontinued study treatment prior to the confirmatory scan 11 (3%) -
Subject continued study treatment beyond initial radiographic -
progression and had subsequent imaging 111 (30%)

Total subjects continuing study treatment after initial 122 (33%) -

radiographic progression
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Table 93: Summary of overall response after initial progression by BICR for KNO52 and

KN045
Best Overall Response after Subjects Treated with Duration (days) of
Initial Progressive Disease by Pembrolizumab Bevond Treatment Beyond
Blinded Independent Central Progression with Progressive Disease (PD)
Radiology (BICR) Pembrolizumah for Subjects Continuing
n (%) Study Therapy After
Initial Progressive Disease
Median (Range)
KN045 Complete Response -
Partial Response 25 (21%) 184 (13-553)
Ohjective Response 25 (21%)
Stable Disease 34 (28%) 74 (1-248)
Progressive Disease 50 (42%) 28 (1-364)
No Post-Progression Confirmatory 13 (11%) 6 (1-28)
Scan
All 120 48 (1-553)
KN052 Complete Response 2 (2%) 212 (169-255)
Partial Response 20 (16%) 66 (4-279)
Ohbjective Response 22 (18%)
Stable Disease 39 (32%) 45 (2-247)
Progressive Disease 50 (41%) 37 (1-253)
No Post-Progression Confirmatory 11 (9%) 7 (1-26)
Scan
All 122 43 (1-279)

Evaluator’s comment

Continuation post initial progression was common in Study KN045 (44% - 4% discontinued
before the next imaging and 40% had subsequent imaging) and Study KNO52 (33% - 3%
discontinued before the next scan and 30% had further imaging).

Best overall response after initial progression

KN052 Of the 30% with subsequent imaging, ORR by investigator assessment was 18%
including 2% with a CR, and 32% continued to have stable disease. Treatment duration ranged
up to 279 days as of this report, indicating durable responses in some of those patients.
Progressive disease occurred 41% but it is noted there is still quite a lengthy duration of
treatment suggesting benefit may be being assessed in a different way. 42% had progressive
disease as their response to the continued therapy.

KN045 Of the 40% with subsequent imaging, ORR by investigator assessment was 21% (all PR)
and stable disease occurred in 28%. Continued duration of treatment beyond progression
ranged up to 553 days, indicating durable benefit for some patients.

This indicates and supports that continuation beyond initial progression is valid and benefits a
significant proportion of patients. Approximately half of patients derived some benefit, and half
experienced progression (taking into account those who discontinued without imaging as well
as those with progressive disease on subsequent imaging). This information should be included
in the Clinical Trials section as it informs prescribers of the magnitude of potential benefit with
continuation beyond initial progression. It would be of interest to learn the outcomes of those
on chemotherapy for comparison. Please include the proportion who continued in the
chemotherapy arm. (Second round PI Outstanding Issues) The statements proposed for the
Dosage and Administration are considered acceptable based on the response provided.
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10.2.1.4. Question 4

The method for determining inclusion in the biomarker discovery set excluded patients
with an aggressive cancer phenotype as they would not have met the requirement of having
both a 9-week scan and a 15 week scan (patients who died after the 9-week scan but before
the 15-week scan could be included, but not those still alive at 15 weeks without a scan). It
is not clear how many patients were deemed ineligible and the sponsor has been requested
to provide this information.

Sponsor’s response

Positive predictive value, negative predictive value, and ROC analyses were used along with
additional considerations such as biomarker prevalence to determine the CPS high cut-point for
PD-L1 expression in the sponsor’s urothelial carcinoma program. These discovery analyses
were performed using the biomarker IHC staining results and treatment efficacy pertaining to
the first 100 subjects enrolled onto KNO52 so long as they met the following criteria:

Had a PD-L1 CPS score determined from analysis of baseline tumor material;
Had RECIST 1.1 measurable disease present per central radiology review; and
Had efficacy results available as either one of the following

— Had a minimum of two post baseline imaging studies performed prior to the data cut-off
for discovery analysis, or

— Had discontinued therapy prior to the obtainment of two post-baseline imaging studies
due to progressive disease, clinical progression, or death.

Subjects with aggressive cancer phenotypes were included in the discovery analyses as
outcomes of clinical progression and/or death still mandated inclusion.

Eight subjects were excluded from the discovery analyses performed to determine the CPS high
cut-point. A CPS score could not be determined for six of subjects. Two subjects were not
evaluable for outcome because they stopped treatment due to adverse event prior to reaching
reassessment time points.

Evaluator’s comment

The requirement 3(b) would ensure that patients were included who had progressed or died. It
is evident that baseline information was the most common and an acceptable reason for
exclusion; however, this exclusion should be prespecified and done at the start of the study,
rather than post hoc in an open label single arm trial to avoid selection bias.

10.2.1.5. Question 5

The date of the Protocol Version 01 resulting from this amendment was 08 Oct 2014, with a
clarification letter sent to investigators on 17 April 2015 stating this was no longer the case
and all patients should be treatment naive and cisplatin-ineligible. Given the trial
commenced only 3 days after this letter is dated, the sponsor is requested to state how
many patients were enrolled in the biomarker population who did not meet the criteria as
revised in the letter of clarification.

Sponsor’s response

Pembrolizumab bladder cancer program: As such, the original versions of the protocol (KN052-
00 and KN052-01) did permit subjects to be cisplatin eligible for the biomarker discovery
population. The protocol was subsequently amended (and clarification provided via a
clarification letter) to remove this allowance in order to consolidate the focus of the study on
the cisplatin-ineligible population. All subjects enrolled in KN052, including the first 100
subjects enrolled and included in the biomarker discovery population met cisplatin-ineligibility
criteria.
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Evaluator’s comment

The amendment required patients to be both cisplatin-ineligible and treatment-naive. The
sponsor has indicated that all patients were cisplatin-ineligible but not all patients in KN052
were treatment-naive as 10% had received prior cisplatin in the adjuvant or neoadjuvant
setting. This was clarified in the sponsor’s response received 14 September 2017.

10.2.1.6. Question 6

The sponsor is requested to explain why such a high proportion of discontinuations of study
treatment are labelled as ‘physician decision’ and to provide details in a table of the
reasons. In an open label trial, this is a potential source of bias for example if patients were
discontinued prior to RECIST-defined and declared progression.

Sponsor’s response

In the original CSR (01SEP2016 data cut-off), it is reported that 46 out of 370 subjects (12.4%)
discontinued study treatment due to physician decision. Details regarding investigator decision-
making are shown in [Table 94].

Table 94: Reasons for physician’s decision to discontinue study medication

Reason for Physician Decision n (%)
46

Chinical progression of disease 40 87%
Study treatment stopped in order for patient to undergo ~ 40

5 X £ S0
radiation therapy
Study treatment stopped in order for patient to undergo 1 0

3 |
radical cystectomy
Study treatment stopped in order for patient to undergo | G

. LD

hospice care
Study treatment stopped 1n order to improve quality of life 1 2%
Poor compliance with treatment and study 1 2%

Database Cutoff Date: 01SEP2016

Evaluator’s comment

The vast majority of the patients appear to have discontinued due to disease progression, and a
smaller number due to either progression or toxicity. A sensitivity analysis is required to
determine the effects of treating all these patients as having progressive disease rather than
being censored from analyses due to failure to meet RECIST 1.1 criteria.

1. For [information redacted], the sponsor is requested to provide details about how it was
established that any metastatic disease sites prior to entering the study were metastatic
urothelial cancer rather than prostate cancer;

Sponsor’s response

[information redacted] had a history of locally confined Gleason 8 prostate cancer that had been
treated with definitive intent prior to study entry. This was not allowed (exclusion criterion).
The site reported this history well after the patient had been enrolled onto KN052. This was
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classified as a major protocol deviation; however, the subject was allowed to continue
treatment. The subject’s metastatic lesions were not biopsied prior to enrollment onto

KNO52. It was in the opinion of the investigator that the metastatic sites were from the subject’s
urothelial cancer and that the subject had remained cured from prostate cancer. The subject’s
prostate-specific antigen (PSA) at study entry was 0.5 ng/ml.

Evaluator’s comment

There is uncertainty about the source of the metastatic disease in a patient with a past history of
high-grade prostate cancer. Biopsy would provide definitive answer, while the negative PSA
provides some limited assurance.

10.2.1.7. Question 7

The sponsor is requested to provide an updated efficacy analysis for all primary and
secondary endpoints, with the following patients all censored for efficacy and biomarker
outcomes:

a. the 4 patients with missing follow-up bone scans;
b. the 2 patients without apparent target lesions;
c. patient [information redacted] who had received prior systemic chemotherapy;

d. ifthereis any uncertainty about the metastatic disease status of the patient who
had prostate cancer, please also censor this patient’s data;

Sponsor’s response

The sponsor provided the responses in table form in the response received 14 September 2017,
copied in part below.
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Table 95: Reasons for excluding subjects from sensitivity analyses

Comments

Excluded (caregory a):
Missmg post baselne bone-scan
Excluded (category a):
Missing post baseline bone-scan
Exclnded (caregory a):
Missing post baseline bone-scan
Not excluded (category a):
This subject’s best oyerall resnonse was assessed at the first post baseline
imaging Hmepoint an | A bome scan was included in the imaging
assessment at this ime The mbm:t was agsessed as hlumg progressed at the
second post baseline pmaging tmepomt on. ., for whach both a CT
of the chest, abdomen and pelvis as well as a bonexmwm submitted to the
ceniral vendor. If was at a later timepoint, after best overall respomse and
progression were assessed, that a bone scan was missmg; therafore, this subject
was not removed from sensitivity analyses.
Not excluded (category b):
The protocol deviation states that “subject was rondomized without
documented disease ™ The subject was confirmed by the central mmagng
vendor to have had measurable diseace at baseline. The deviation was wntten
in reference to the hisue sample having msufficient amor cells to perform PD-
L1 analyses. Therefore, the subject was not removed from sensitivity analyses,
Excluded in prior analyses (category b):
This subject was enrolled in error without measurable disease at baseline and
was never dosed Having never been dosed. this subject was already ommtted
from prior efficacy analyses,
Excluded (category cl:
This subject was reported to have received treatment with chemotherapy prnor
to emrollment onto KMNO32 (gemcitabme). Systemsc chemotherapy was not
allowed, and this incident was reported to have been 2 major protocol
deviation. Subsequent investigation revealad that pemcitabine treatment for
this subject was administered as intravesical therapy which was allowed. This
correction will be reflected mn subsequent edibons of the CSE. While this
subject did meet eligibility criteria, the Sponsor has excluded the subject from
senmirnty amabyses at TGA s request
Excluded (category d):
This subject had a history of locally confined Gleason 8 prostate cancer that
had been treated with definitive intent prior to study entry. This is a protocol
deviation (exclusion cntenon) that the site reporied after the patrent had been
enrolled omto the study; however, the subject was allowed to comtimme
treatment. The sabpect’s metastatic lesions were not biopuied prior to
enrollment onte EM052. It was in the opmion of the investicator that the
metastahc sites were from the subject’s wothebal cancer and that the subject
had remained cured from prostate cancer. The subject’s prostate-specific
antigen (PSA) ot study entry was 0 5 ng'ml

Evaluator’s comment

Evaluation of the response indicates that exclusion of these patients does not affect the results
for the overall population.

10.2.1.8. Question 8
Safety data from the patient with prior systemic chemotherapy should also be censored.
Sponsor’s response

One subject, [information redacted] had been reported to have received treatment with
chemotherapy prior to enrollment onto KN052 (gemcitabine). Systemic chemotherapy was not
allowed, and this incident was reported to have been a major protocol deviation. Subsequent
investigation, however, revealed that gemcitabine treatment for this subject was administered
as intravesical therapy which was an allowed prior therapy. This correction will be reflected in
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subsequent editions of the CSR. As such, this subject will not be removed from safety sensitivity
analyses.

Evaluator’s comment
This is acceptable.
10.2.1.9. Question 9

18.1% had received prior systemic chemotherapy but it is stated that only 10% received
this as adjuvant or neoadjuvant treatment (9.7% in original table with CSR). One patient is
known to have a major protocol deviation of prior systemic chemotherapy but it is not
presented whether the rest of these patients received radiosensitising chemotherapy with
radiation (not considered primary systemic chemotherapy) - please provide clarification.

Sponsor’s response

Approximately 9.7% of subjects were treated with chemotherapy prior to study entry either as
neoadjuvant or adjuvant chemotherapy. This chemotherapy was dosed at high dose (systemic
dosing) - methotrexate / vinblastine / Adriamycin / cisplatin (MVAC) or gemcitabine / cisplatin.
The remaining patients, approximately 8%, were treated either with low-dose, radiosensitising
chemotherapy or with intravesical chemotherapy for non-invasive disease earlier in the course
of treatment for the disease under study. These were allowed as prior treatments for subjects
enrolled onto KNO52.

Evaluator’s comment

The prior use of cisplatin as the main backbone of the regimens in 9.7% of patients suggests that
these patients may be considered ‘cisplatin-ineligible’ due to treatment progression and being
refractory, rather than due to comorbidities preventing use of this regimen. This raises some
confusion in defining this population.

10.2.1.10. Question 10

Please provide a breakdown of what sites are encompassed when using the term ‘visceral
disease’, and the numbers within each and also those with bone-only metastases.

Sponsor’s response
The sites of metastatic disease for subjects with visceral disease are shown below [Table 96].

Note that groups are not mutually exclusive; for example, a subject with lung metastases and
liver metastases are counted in both the lung and liver groups. No subjects were enrolled with
bone-only disease as subjects were required to have RECIST 1.1 measurable disease for study
entry.
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Table 96: Site of metastatic disease for visceral metastatic disease subjects

Site of Metastatic Involvement Number of Visceral Metastatic Disease
Subjects with Involvement of This Site

Lymph node 229

Lung 126

Bone 108

Liver T8

Pelvis, not otherwise specified (NOS) 52

Peritoneum. NOS 24

Abdominal cavity, NOS 22

Cervix 2

Uterus 2

Intestine |

Owary 1

Evaluator’s comments

It is noted that the sponsor reclassified the numbers of patients with metastatic disease in
the response to the FDA query about this (submitted part way during the evaluation. It is
unclear if this breakdown pertains to the updated dataset or information derived from the
CRF which has been superseded.

The evaluator does not consider lymph node involvement to be visceral metastatic disease
sites.

10.2.1.11. Question 11

The sponsor is requested to provide the breakdown of the PD-L1 status of this 8.4% with no
radiological assessment.

Sponsor’s response

A breakdown by PD-L1 status for the 31 subjects with no post baseline radiological assessment
is shown in the table below [Table 97]. The proportion of subjects within each PDL1 category is
comparable to that of the overall population.

Table 97: PD-L1 expression status for subjects with no post baseline radiological
assessment

\P | Number of Frequency
D-L.1 | subjects (Percent)
PD-L1 CP5 < 1% | 10 32.3
PD-L1 CP5 = 1%to =< 10% 14 452
PD-L1 CPS = 10% 6 19.4
Unknown | 1 3.2

Evaluator’s comment

Only a slightly higher proportion of those without post-baseline imaging had lower PD-L1
scores, but no definitive statements or conclusions can be drawn.

10.2.1.12. Question 12

The sponsor is requested to clarify what is meant by the broad term, ‘underlying medical
condition’, as this potentially includes a condition other than the malignancy and could
reflect an adverse effect of treatment.
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Sponsor’s response

The sponsor clarifies that ‘underlying medical condition’ was used to refer to urothelial
carcinoma, the disease under study, and / or procedures or complications required or arising as
aresult of urothelial carcinoma. In particular, the term was inserted in the CTD to indicate that a
particular AE was evaluated by the sponsor using all available data and deemed more likely
related to the natural history of the urothelial cancer (the underlying medical condition) or
clinical procedures commonly performed to manage or to treat urothelial cancer in the target
population (for example cystoscopy).

Evaluator’s comment

The sponsor has provided clarification and this accepted. In a population who by definition have
significant comorbidities, this characterisation of ‘underlying medical condition’ pertaining to
any condition relating to their urothelial cancer, is key.

10.2.1.13. Question 13

The sponsor has already been requested to clarify the conditions leading to early
discontinuation prior to a scan for the approximately 10% who were stated not to have had
a scan. Censoring the patients at Day 1 who did not have a scan and thus are without a
declaration of progression would miss those with rapidly progressive disease. While the
denominator of the All Treated Population reflects their inclusion, a sensitivity analysis
incorporating all those without scans/evaluable efficacy as progression is requested for all
analyses involving ORR, PFS endpoint assessments and duration of response. The sponsor is
also requested to state whether these patients were included in the OS analyses.

Sponsor’s response

The sponsor has indicated that 28/31 patients among those with no post-baseline scans had
died and therefore were included in PFS analyses. Sensitivity analyses censoring the remaining
as having progressive disease did not change the median PFS. Median PFS remains the same at
2.3 months.

Objective response rate (ORR) was estimated by determining the proportion of subjects with
complete response (CR) or partial response (PR) among all 370 subjects in the APT population
and therefore not affected by censoring these patients.

Overall survival (OS) analysis is based on mortality events among all APT subjects and also is
determined irrespective of post-baseline imaging. Subjects with rapid progression who had no
post-baseline imaging were included in the OS analysis.

Evaluator’s comment
This response is accepted.
10.2.1.14. Question 14

The sponsor is requested to explain why scans were deemed ‘non-evaluable’ if a central
review and confirmation of target lesions was required at baseline to determine eligibility.

Sponsor’s response

Ten subjects (3%) among the APT population had post-baseline imaging performed, but, for 9 of
these subjects, this post-baseline imaging was performed within 6 weeks of the beginning of
treatment. Thus, these patients were deemed non-evaluable in follow-up. One subject did not
have RECIST-measurable disease at study entry, and, therefore, was considered non-evaluable
in follow-up.
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Evaluator’s comment

It is unfortunate that violations of the protocol (which should be considered major protocol
deviations as they have rendered the efficacy data unusable for 3 out of 4 efficacy endpoints
including the primary efficacy endpoint.)

10.2.1.15. Question 15

The sponsor is requested to clarify what is meant by ‘confirmed’ in this sentence. The
Summary of Clinical Efficacy states that these patients had not all had follow-up
confirmation scans as required by RECIST 1.1. Thus, there appear to be two uses of the term
of ‘confirmed’ in the presentation of these data: 1) established by BICR, and 2) as per
RECIST 1.1, which means subject to a confirmatory scan which endorses the original
findings of a response. Please provide the percentage of these 89 patients where the ORR
was confirmed by a second scan at the time of the cut-off date of 01 September 2016.

Sponsor’s response

The term ‘confirmed’ is used throughout the CSR and CTD to refer to the need for verification of
radiographic responses with a set of scans performed at a subsequent time-point. This is a
RECIST 1.1 guideline for single-arm Phase II clinical trials. All objective response rate (ORR)
tables included in the CSR and CTD reported only confirmed responses unless otherwise
specified. Regarding the 89 subjects in question, all had a radiographic response that was
confirmed with a second study performed at least 4 weeks after the initial response time point.

Evaluator’s comment

This information is accepted and has been included in the body of the report as it is critical to
the evaluation and interpretation of the data presented.

10.2.1.16. Question 16

In the updated ORR data for all 106 patients, it remains unclear to the evaluator how the
term ‘confirmed’ is being used here. Had these patients all had at least 2 scans as required
per RECIST 1.1 criteria? (Clinical question)

Sponsor’s response

The term ‘confirmed’ is being used with respect to the updated data in the same sense as that
described in the aforementioned response (response Question 16). All 106 subjects had
responses confirmed with a second set of imaging performed at least 4 weeks after the initial
response time point.

Evaluator’s comment

This information is accepted and has been included in the body of the report as it is critical to
the evaluation and interpretation of the data presented.

10.2.1.17. Question 17

Pease provide the number and percentage of these patients state to have a ‘confirmed ORR’
where the ORR was actually confirmed by a second scan at the updated data cut-off of 19
December 2016 for both all patients and those with a PD-L1 CPS = 10% (validation set only,
not APT population).

Sponsor’s response

All responding subjects presented in the ORR analysis in question had responses confirmed
with a second subsequent imaging study performed at least 4 weeks after the initial response
time point.
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Evaluator’s comment

This is accepted and has been included in the body of the report. The Clinical question asked for
these data to be confirmed for the validation set only rather than the APT but given the
response to an earlier question indicates that relatively few patients were excluded from the
biomarker discovery set, inclusion of this group in the dataset is acceptable.

10.2.1.18. Question 18

No ORR, PFS, OS or duration of response data have been presented specifically for the
patients with PD-L1 <1%, and thus any negative predictive value or discriminatory value of
a CPS PD-L1 = 1% cannot be said to be demonstrated. The sponsor is requested to provide a
similar table for these patients as for the >1%, = 10% to determine whether the PD-L1>1%
has any value as a cut-off as of the updated cut-off date of 19 December 2016. Additionally,
the sponsor is requested to provide the positive and negative predictive values for negative
PD-L1 expression as defined by those with a CPS<1%. This response should be use the
updated cut-off data as of 19 December 2016.

Sponsor’s response

ORR, duration of response (DOR), PFS, and OS for those subjects in the APT population with CPS
< 1% PD-L1 expression are presented below in [Table 98], [Table 99] and [Table 100], using
data from the 19DEC2016 data cut-off.” Table 101 (below) shows the ORR for subjects with CPS
(2 11% and Table [98] ... summarises ORR for subjects with CPS < 1% (19DEC2016 data cut-
off). The positive predictive value (PPV) associated with the 1% cut-point is equal to the ORR in
patients with CPS (2 11% and is 32.3% (Table 101). The negative predictive value (NPV)
associated with the 1% cut-point for the CPS < 1% patients (non-response rate for CPS <1%
patients) is 84.8% (Table 98).

Evaluator’s comment

These data indicate that the ORR in this population is 15.2% (95% CI 8.1, 25%) with 2/12
patients experiencing a CR. The durability of this response is somewhat uncertain with only
10.1% of patients estimated to still be progression-free at 12 months. This does highlight that
although the reported ORR in those with tumours expressing PD-L1= 10% was greater, 15.2%
of patients experienced a clinically meaningful ORR in the group with PD-L1<1% - thus the
assay has limited negative predictive value (84.8%) and cannot be used to determine the
decision not to treat. The positive predictive value is similarly relatively low, at 32.3% for a cut-
point of PD-L12 1%. The clinical utility of PD-L1 as a biomarker in urothelial carcinoma is very
limited and may at best be considered a complementary assay based on these results for this
population. The results from the KN045 study indicate a complexity, in that selection by PD-L1
status may define a population with a poorer prognosis. It is appropriate that no information is
included in the PIL.
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Table 98: Summary of best overall response with confirmation based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS <1% (APT population)

Response Evaluation

Complete Response (CR)

Partial Response (PR)

Objective Response (CR+PR)
Stable Disease (SD)

Disease Control (CR+PR+5I))
Progressive Disease (PD)
Non-evaluable (NE)

No Assessment

Confirmed responses are included.

Database Cutoff Date: 19DEC2016

Pembrohzumalb

" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

No Assessment: subject had no post-baseline imaging

(N=79)
n % 95% CT'
2 2.5 (0.3.8.8)
10 12.7 (6.2,22.0)
12 15.2 (8.1, 25.0)
11 13.9 (7.2,23.5)
23 29.1 (19.4, 40.4)
42 53.2 (41.6. 64.5)
4 5.1 (1.4, 12.5)
10 12.7 (6.2, 22.0)

Table 99: Summary of time to response and response duration based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS <1% (APT population)

Mumnber of Subjects with Respmmei
Time 1o Res]nulsel {months)
Mean (SI))
Median (Range)
Response Duration® (months)
Median (Range)

Number of Subjects with Response = 6 Months (%)

Pembrolizmab

(N=79)

12

2.3 (0.6)
2.1(1.9-3.6)

Mot reached (2.8 - 12.5+)
T (80)

Database Cutoff Date: 19DEC2016

' Analysis on time to response and response duration are based on patients with a best overall response

as confirmed complete response or partial response only.
* Median and percentage are calculated from product-limit (Kaplan-Meier) method for censored data,
"+" indicates there is no progressive disease by the time of last disease assessment.

Table 100: Summary of progression free survival (PFS) based on RECIST 1.1 per Central
Radiology Assessment Subjects with PD-L1 CPS <1% (APT population)

Event Kare/ Median PFST PP Rate ot PF5 Fate at
Muwileer o | Person- | 100 Person- (hdonihs) Polas 6 i % ! Mol 12 in %'
Treatment N | Eveors (26) | Momths | Months (%) {95% CT) (95% CT) (95% CT)
Pembrolinanab | 79 | 68(861) | 2748 | 247 | 20{1%20) 203 (122.29.T) 10,1 (3.7.20.1)

Dainbase Cutedl Date: ISDEC2016

Progression-free survival is defined as time from the first dose 12 discase progression, or deoth, whickever ocours first. Time fo scheduled namor assessment
visit ratker tsan the achual mmeor assessment visit is used in the anabysis. Patients wathont post-baseline nunor assessovent are cemsored af timse of the first dose,

! From prodict-tingt (Kaplan-Meder) method for censored data,
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Table 101: Summary of overall survival subjects with PD-L1 CPS <1% (APT population)

Event Rate Median 05 05 Fate M O Rate a1
Numbet of | Person- | 100 Persou- (Mloatlis) Months 6 m%s Mouths 12 in %7
Treanpenl | M Evenls (*s) | Rlaiihs | Mloaihs (%e) (955 C1) (95% 1 (95% CT)
Pembroliumab | 79 | agisng) [ soe2r | 94 | T2 (4.7, 10.8) | S30(40.0,63.5) | IR 4E)
O Uwerall survival,
" Frow product-tanm (Kaplan-Meier) orethod for censored data,
Databaze Cutoll Date: 19DECI01G

Table 102: Summary of best overall response with confirmation based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS <1% (APT population)

Response Evaluation Pembrolizumal
(N=282)
n %o 95% CI'
Complete Response (CH) 22 18 (5.0, 11.6)
Partial Response (PR) 69 24.5 (19.6.29.9)
Objective Response (CR+PR) 91 313 {26.8, 38.1)
Stable Disease (SD) 57 20.2 (15.7,25.4)
Disease Control (CR+FPR+51)) 148 51.5 (46.5, 58.4)
Progressive Disease (PD) 109 387 (32.9, 44.6)
Non-evaluable (NE) 5 1.8 (0.6, 4.1)
Mo Assessment 20 T. (4.4, 10.7)

Confirmed responses are included.

" Based on binomial exact confidence interval method.

MNon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST
L.1.

No Assessment: subject had no posi-baseline imaging

Database Cutoff Date: 19DEC2016

10.2.1.19. Question 19

The inclusion in this population deemed to have PD-L1= 1% of all those who were deemed
to have a =2 10% expression from the biomarker population will inflate the apparent
response rates in this group. The sponsor is requested to censor these patients and all
patients subsequently found to have a CPS = 10% to allow a clear picture of the effect of a
lower level of expression on efficacy outcomes.

Sponsor’s response

The sponsor presented data in tables for ORR, DOR, PFS and OS for patients among the APT
population with CPS (= 11% and excluding subjects with CPS (= 110% PD-L1 expression.

Evaluator’s comment

These data suggest a gradually improved ORR with an increasing PD-L1 cut-off, but the negative
predictive value does not support its used as companion diagnostic in this cisplatin-ineligible
population, but these findings require prospective validation in an appropriately powered
randomised trial setting.
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Table 103: Summary of best overall response with confirmation based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS <1% (APT population)

Response Evaluation Pembrolizumaly
(N=172)

n %o 95% CI'
Complete Response (CR) 5 29 (1.0, 6.7)
Partial Response (PR) 34 19.8 (14.1. 26.5)
Objective Response (CR+PR) 39 22.7 (16.6, 29.7)
Stable Dhsease (51 35 20.3 (14.6.27.1)
Disease Control (CR+FPR+5D) 74 43.0 (35.5, 50.8)
Progressive Disease (PD) 0 459 (38.3,53.7)
MNon=evaluable (NE) 5 2.9 (1.0, 6.7}
Mo Assessment 14 2.1 (4.5, 13.3)
Confirmed responses are included.
" Based on binomial exact confidence interval method.
Non-evaluable: sulject had post-baseline imaging and the BOR was detenmined 1o be NE per RECIST

1.1.

Wo Assessment: subject had no post-baseline imaging
Database Cutoff Date: 19DEC2016

Table 104: Summary of time to response and response duration based on RECIST 1.1 per
Central Radiology Assessment in subjects with confirmed response subjects with PD-L1
CPS <1% to <10% (APT population)

Pembrolizumab
MN=172)

Number of Subjects with Response’ 39
Time to Respousf (months)

Mean (SI2) 2.3(0.8)

Median (Range) 2.0(1.6-4.8)
Fesponse Duration’ {months)

Median (Range) 9.7 (1.4+ - 16.34)
Number of Subjects with Response = 6 Months (%) 17 (78)
' Analysis on time to response and response duration are based on patients with a best overall response

as confinned complete response or partial response only.

* Median and percentage are caleulated from product-limit (Kaplan-Meier) method for censored data.
"+" mdicates there is no progressive disease by the tune of last disease assessment.
Database Cutoff Date: 19DEC2016

Table 105: Summary of progression free survival based on RECIST 1.1 per Central
Radiology Assessment Subjects with PD-L1 CPS 21% to <10%(APT population)

Event Rate! Median PFS' FES Rase ot PFS Rate ot
Mumsber of | Person- | 100 Person- (Mouihs) Wouihs 6 in % ' Mouths 12 4 %"
Treatzest M| Evewts (%) | Months | Mouths (%) {95% CT) {059 CT) {955 CT)
Pemibrolimmat 172 | 135785 | es6l 103 2120, 300 282215352 133073210

Progression-free survival is defined as tme froin the st dose 1o disense progression, or dealy, whichever occurs first. Tune to scheduled mmar asscasment
wisit rarler than the acmal nuior assessment visit is usad in the analysis. Patients whoun post-baseline nunor assessien age cersored an e of the Mrs dose.

" From produes-limit (Kaplon-Meier) methad for censored dua.

Databuse Cutofl Date: 19DEC2016
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Table 106: Summary of overall survival subjects with PD-L1 CPS 21% to <10%(APT
population)

Event Rate Median 05 05 Rare an 05 Rate at
Number of | Persen- | 100 Person- (Momths) Months 6 in %" Months 12 in%a '
Treatmsenn hl Ewvenis {%a) hionghs Months (%) | (952 CT) e L [95% CT)
Pewsbrolinumak 172 TH{459) | 12282 | 6.4 | 105 {B.5. 14.90) G953 (619, 730 40,5 (304, 50.4)
05; Orverall sumvival
" Frow product-limil (Kaplan-Meier) wetlsod for oeusored dala
Darahase Cwoff Date: 19DECHA

10.2.1.20. Question 20

No data have been presented for the patients with PD-L1 <1%, and thus the negative
predictive value cannot be demonstrated for PD-L1.

a. The sponsor is requested to provide a similar table for these patients with PD-
L1<1% to determine whether the PD-L1>1% has any value as a cut-off in
urothelial carcinoma.

b. The sponsor is requested to calculate the positive predictive value, the negative
predictive value for the cut-off of > 10% and discuss whether this meets the
objective outlined in the SAP. (Clinical question)

Sponsor’s response
a. Seetheresponses to question 19.

b. The second Secondary Objective of KN052 is ‘to establish a cut-point for PD-L1
strongly positive status if this is not determined by other biomarker discovery
populations, investigate the association between PD-L1 protein expression by IHC and
anti-tumor activity.’ This objective was investigated using ROC curve analysis along
with the ORR and biomarker prevalence profiles of a range of CPS cut-offs greater than
CPS (2 11%. CPS (=2 110% was determined to be the preferred enrichment cut-off for
predicting response among subjects in the training set (first 100 subjects enrolled).
The ORR for subjects in the APT population with CPS (= 110% PD-L1 expression in
their tumors using the 19DEC2016 data cut-off was 47.3%. The PPV associated with
CPS (= 110%, equal to the ORR associated with this cut-point, therefore, is 47.3%. The
NPV associated with the 10% cut-point is 79.7% using the 19DEC2016 data cut-off
(100% ORR for subjects with CPS > 10%). These findings for the PPV and NPV
associated with the 10% cut-point for all subjects in the APT population using the
19DEC2016 data cut-off support the original conclusion that CPS (= 110% strongly
enriches for response to pembrolizumab among patients with advanced / metastatic
urothelial carcinoma.

Evaluator’s comment

These tables have not all been copied into this report, but the data suggest a gradually improved
ORR with an increasing PD-L1 cut-off, but the negative predictive value does not support its
used as companion diagnostic in this cisplatin-ineligible population. These preliminary findings
require prospective validation in an appropriately powered randomised trial setting and should
be interpreted with caution, particularly in light of the complexity of PD-L1 as a biomarker in
Study 045 (previously treated patients with urothelial carcinoma). No information should be
included in the PI for PD-L1.
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10.2.1.21. Question 21

The subgroup analysis demonstrated apparently greater response rates among those
with PD-L12> 10% and those with lymph node-only disease. The sponsor is requested to
provide a break-down of the rates of expression of PD-L1 in those with spread confined to
the lymph nodes.

Sponsor’s response
The sponsor provided the requested analysis, with a caution about the small numbers involved.

Table 107: PD-L1 status in subjects with lymph node only disease (n=51)

PD-L1 status
PDL1 Frequency Percent
PD-1.1 CPS < 1% 3 59
PD-L1 CES =21% to < 10% 22 431
PD-L.1 CPS =10% 25 450
Unknown 1 20

Evaluator’s comment

The apparent increase in responsiveness may be due to the skewed PD-L1-positive expression,
which in this study was associated with an improved ORR. No conclusions can be drawn.

10.2.1.22. Question 22

The PFS data from patients with a PD-L1 CPS = 1% include those with a cut-point of 2 10%
from both the efficacy validation and the biomarker discovery sets, and it is difficult to
know how much impact these patients are having, especially on longer term outcomes. The
sponsor is requested to present the PFS data for those with a CPS score = 1% but <10%.

Sponsor’s response

See response to Question 20.
Evaluator’s comment

See response to Question 20.
10.2.1.23. Question 23

The sponsor is requested to present the PFS, estimated 6-month and 12-month PFS rates for
patients in the study negative for PD-L1 that is with a CPS<1%.

Sponsor’s response

See response to Question 19.
Evaluator’s comment

See response to Question 20.
10.2.1.24. Question 24

Study PN045: Investigators determined whether there was evaluable disease and the
sponsor is requested to state how many patients in each arm were found not to have
evaluable disease by central review.

Sponsor’s response

The number of subjects in each treatment arm found not to have measurable disease per
RECIST 1.1 by blinded independent central review (BICR) is provided in [Table 108] and is
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balanced across arms. It is important to note that per the KN045 protocol, baseline confirmation
of measureable disease by BICR was not required. The eligibility criterion of measureable
disease (per RECIST 1.1) was based on investigator/site radiologist assessment (inclusion
criteria #7).

Three subjects did not have measureable disease at baseline per investigator/site radiologist
assessment (pembrolizumab, n=2; control, n=1) and were documented as major protocol
deviations.

Table 108: Subjects with no measurable disease by blinded independent central review

. No Measureable Disease by Cenitral Review
Treatment Arm (# of patients)
Control 18
Pembrolizumab 19

Evaluator comment

The sponsor provided the following table which indicates many more patients, totaling
approximately 7% in each arm, were deemed not to have measurable disease when reviewed
centrally. There is substantial discordance between the BICR and the investigators at baseline
and therefore, potentially any efficacy measures of response, including one of the co-primary
endpoints, PFS; OS will not be affected. Note is made that although the primary endpoint was
BICR-assessed, that the protocol required investigator assessment of baseline disease and
therefore these do not constitute additional major protocol violations. However, this degree of
discordance over a fundamental baseline efficacy variable underscores the importance of
independent reviews.

10.2.1.25. Question 25

The sponsor is requested to provide sub-group analysis in respect of those subjects with (a)
death or (b) disease progression within the first three months after initiation of treatment.

Sponsor’s response

‘The sponsor has reviewed data from subjects with death or disease progression within the first
three months after initiation of treatment to identify potential factors that may relate to an early
progression event. Baseline characteristics of subjects who experienced a PFS event (death or
disease progression) within the first 3 months after randomisation are herein presented. In
general, there were no significant differences in baseline characteristics across arms, though
some slight imbalances were noted. Given the small sample size of these analyses, results are to
be considered with caution. Of note, in KN045, PFS and OS were calculated as relative to the
date of randomisation, not the date of treatment initiation, in accordance to the ITT principle,
hence the analysis presented is relative to the date of randomisation.’

With regards to poor prognostic features among subjects who experienced an early PFS event, a
slightly greater percentage of subjects in the control arm had ECOG-PS >1 compared with the
pembrolizumab arm (n= 100, 68.5% vs n=96, 58.9%, respectively). The percentage of subjects
with liver metastasis (n=72, 44.2% in the pembrolizumab arm and n=66, 45.2% in the control
arm), hemoglobin <10 g/dL (n=34, 20.9% in the pembrolizumab arm and n=28, 19.2% in the
control arm) and time from completion of prior chemotherapy <3mo (n=75, 46% in
pembrolizumab arm and n=62, 42.5% in the control arm) were similar across arms.

The percentage of subjects in each of the Bellmunt risk score categories (0, 1, 2 and 3-4) was
similar across treatment arms. It is also noted that the prevalence of PD-L1 expression CPS (2
110% was overall similar in the pembrolizumab arm (n=48, 29.4%) and in the control arm
(n=51, 34.9%).
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Evaluator’s comment

Accepting the limitations of a subgroup analyses, looking at the tables of baseline characteristics
presented for those dying or experiencing progression within 3 months, there was an imbalance
indicating:

A higher risk of progression for the following groups receiving pembrolizumab:
Age 2 65 years (PFS rate 57.7% with pembrolizumab versus 50.7% in control arm)
Asian patients (PFS rate 27.6% with pembrolizumab versus 15.8% in control arm
Never smokers (PFS rate 41.7% with pembrolizumab versus 31.5% in control arm)
A lower risk of progression for the following groups receiving pembrolizumab:
‘White’ race (PFS rate 65.6% with pembrolizumab versus 79.5% in control arm)

[t is also noted that the proportion with PD-L1 expression CPS (= 110% experiencing early
progression was reasonably similar in the pembrolizumab arm (n=48, 29.4%) and in the control
arm (n=51, 34.9%), suggesting this does not predict those likely to experience an early benefit.

10.2.1.26. Question 26

The sponsor is requested to provide the following for those subjects classified as PD-L1
negative, as has been done for the PD-L1 positive and strongly positive sub-groups:

a. Tabulated data for Overall Survival, Progression-Free Survival, best overall
response

b. Kaplan-Meier curves for OS and PFS

c. Baseline data at randomisation for this patient subpopulation (given this is a non-
stratified subgroup analysis);

d. Provide sensitivity analyses correcting for those who were not treated at all in
each arm and those with incorrectly captured stratification factors at
randomisation.

Sponsor’s response

The sponsor herein provides the results of exploratory analysis requested by the agency. It is
important to note that these ad hoc analysis need to be considered with caution, given the small
size of the subgroups.

a. Tabulated data for Overall Survival, Progression-Free Survival, best overall
response

The sponsor’s response states, ‘Results of Overall Survival [Table 109], Progression Free
Survival and Best Overall Response [Table 110] in subjects with PD-L1 CPS<1% are in general
consistent with the primary analysis, noting the limitations of the data, as explained above.

The median OS in subjects with PD-L1 CPS<1% in the pembrolizumab (9.6 mo) and control
arms (7.5 mo) were overall similar to the median OS in the pembrolizumab (10.3 mo) and
control arms (7.4 mo) in the overall ITT population. The point estimate of the HR for OS (0.89
(95% CI 0.66, 1.20)) favors pembrolizumab, and the OS rate at 12 months was greater in the
pembrolizumab arm (42%) compared with the control arm (32%).

The median PFS in subjects with PD-L1 CPS<1% in the pembrolizumab (3.3 mo) and control
arms (2.1 mo) were overall similar to the median PFS in the pembrolizumab (2.1 mo) and
control arms (3.3 mo) in the overall population. The point estimate of the HR for PFS (1.07
(95% CI1 0.82, 1.39)) demonstrates no difference in terms of PFS between pembrolizumab and
the control arm. However, the PFS rate at 12 months was greater in the pembrolizumab arm
(13.4%) compared with the control arm (6.8%).
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The percentage of subjects with PD-L1 CPS<1% who achieved an Objective Response (CR+PR)
was greater in the pembrolizumab arm (21.9%) compared with the control arm (17.7%).’

Table 109: Analysis of overall survival subjects with PD-L1 CPS <1% ITT Population

Event | Median OS T QS Rate at OS Rate at Pembrolizumab vs. Control
Rate/
Number | Person- 100 (Months) | Months 6 in % T | Months 12 in %
of Person- T
Treatment N | Events |Months | Months (95% CT) (95% CT) (95% CT) Hazard Ratio} (95% CI)f p-Value§
(%) %)
Control 147 95 108190 88 7.5(6.6.9.7) |61.2(52.4. 68.8)|32.5 (24.6, 40.6)
(64.6)
Pembrolizumab 151| 89 13079 6.8 |9.6(6.9, 11.6) |62.4(54.1, 69.6)|42.0 (33.9,49.9) 0.89 (0.66, 1.20) 0.21877
(58.9)

T From product-limit (Kaplan-Meier) method for censored data.

1 Based on stratified Cox regression model with treatment as a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (0/1 vs.
2), presence or absence of liver metastases, hemoglobin (=10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (<3 months or =3
months).

§ One-sided p-value based on stratified log-rank test.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 07SEP2016

Table 110: Summary of best overall response based on RECIST 1.0 per Central Radiology
Assessment subjects with PD-L1 CPS <1% ITT population

Response Evaluation Control Pembrolizumab
(N=14T) (N=151)

n % 95% CT' n % 95% CT'
Complete Response (CR) 4 27 (0.7,6.8) 9 6.0 (28, 11.00
Partial Response (PR) 16 109 (6.4, 17.1) 18 119 (72,182)
Ohbjective Response (CR+PR) 20 13.6 (8.5,20.2) 27 17.9 (12.1, 24.9)
Stable Disease (SD) 48 327 (252,409) 30 199 (13.8,27.1)
Disease Control (CR+PR+5D) 68 46.3 (38.0,54.7) 57 377 (30.0, 46.0)
Progressive Disease (PD) 50 340 (26.4.423) 75 407 (41.4.579)
Non-evaluable (NE) 5 34 (11,78) 4 26 (0.7, 6.6)
No Assessment 24 16.3 (10.7,233) 15 99 (5.7,159)
Confirmed responses are included.
T Based on binomial exact confidence interval method.
Mon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

11

Mo Assessment: subject had no post-baseline imaging.
Control arm 1s investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cutoff Date: 07SEP2016

Evaluator’s comment

The median OS in this subgroup was numerically but not statistically significantly increased,
and there was only a modest improvement in ORR. However, within the ORR, the depth of the
responses was greater. Notably, the disease control rate (which includes stable disease) was
greater with chemotherapy than pembrolizumab for this PD-L1 <1% cohort. Imbalances in
prognostic factors may also contribute to these findings, as PD-L1 status was not a stratification
factor, and therefore hypotheses, rather than conclusions can be made from these analyses.

b. Kaplan-Meier curves for 0OS and PFS
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Figure 20: Kaplan-Meier estimates of overall survival subjects with PD-L1 <1% ITT
population
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Evaluator comment
These demonstrate the poorer PFS and OS, followed by an improvement in OS.

¢. Baseline data at randomisation for this patient subpopulation (given this is a non-
stratified subgroup analysis)

Sponsor response

These were presented (not reproduced here) and the sponsor states, ‘While mild imbalances in
some characteristics are noted, these are influenced by the small sample size and are not
considered clinically or statistically significant.’

Evaluator comment

This was a large group, comprising 147 /270 patients from the control arm and 151/272
patients in the pembrolizumab arm.
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Of note, there were no imbalances between the arms with regard to Asian patients, who appear
to have a poorer outcome, but there were more never smokers in the pembrolizumab arm who
do not appear to respond as well to this treatment.

The following figures of the response for the breakdown by PD-L1 CPS cut-off were difficult to
reconcile, as the patient group with a PD-L1 <10% ought to be larger than the PD-L1<1% when
using the 10% mark. Why do these patients appear to be reclassified when using a higher cut-off
value? This is not listed as a significant Outstanding Issue for Section 15 because no claim with
respect to PD-L1 status is being made.

Table 111: PD-L1 CPS cut-off

| |
PD-L1 CPS 1% Cutoff
PD-LI CPS = 1% 147 {100.0) 151 (100.0)
PD-L1 CPS 10% Cutoff
PD-LI CPS = 10% 140 (95.2) 148 (98.0)
PD-LI CPS == 10% 6 A1) 3 Qo)
Missing 1 0.7 0 0.0

d. Provide sensitivity analyses correcting for those who were not treated at all in
each arm and those with incorrectly captured stratification factors at
randomisation.

Sponsor response

The sponsor provided these analyses in the response, and they do not change substantially the
findings for this population as defined by the ITT analysis.

The sponsor states, ‘In summary, the totality of the data supports the proposed indication of
pembrolizumab in subjects with locally advanced or metastatic urothelial carcinoma who have
previously received platinum-containing chemotherapy, independent of PD-L1 expression levels.’

Evaluator comment

The evaluator is in agreement that PD-L1 expression does not identify a population more likely
to benefit; in particular, it does not identify those whose disease progresses rapidly and who do
not benefit from pembrolizumab.

10.2.1.27. Question 27

Any potential imbalances between the arms arising from the incorrect stratification are
difficult to determine as treatment allocation is not included in the table (p35 sSAP). The
sponsor is requested to add a column to this table indicating which treatment arm for each
patient. The sponsor is requested to provide sensitivity analyses comparing the outcomes
for the relevant subgroup analyses for PFS, OS and ORR when these factors are corrected.

Sponsor’s response

Out of the 31 subjects with incorrect stratification, 17 were in the control arm and 14 were in
the pembrolizumab arm. The response provided details of the incorrect and corrected
stratification factors. Sensitivity analyses for OS, PFS and confirmed ORR indicate there was no
substantial difference from the ITT analysis findings.

Evaluator’s comment

The most frequent incorrect factor was the time since last chemotherapy followed by liver
metastases. Overall, these imbalances occurred fairly evenly across the arms in terms of
likelihood of an imbalance in prognostic factors.
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10.2.1.28. Question 28

The sponsor is requested to provide the HR, alpha and p value used for testing HZ2 in the
analysis of 0S after 344 deaths, given the number of deaths is closer to that required for the
final assessment than the IA2.

Sponsor’s response

The sponsor indicated the number of deaths was 334 at [A2 not 344 as stated in the first round
report. The multiplicity-adjusted alpha boundary for the reference of statistical significance is
derived as 0.0123 per the pre-specified alpha allocation and roll-over strategy with the actual
information fraction at this analysis.

Evaluator’s comment

The evaluator’s error is noted and has been corrected in the body of the report for this second
round evaluation. The information has been inserted in the correct section of the report.

10.2.1.29. Question 29

A much higher number in the chemotherapy arm were discontinued due to ‘physician
decision’ (10.6% versus 2.3%) when there are already categories of ‘adverse event’ or
‘clinical progression’ which might capture clinical reasons for stopping. This is a potential
source of bias in an open label trial and the sponsor is requested to explain the basis for
these decisions.

Sponsor’s response

Sensitivity analyses for OS excluding subjects who discontinued study medication due to
‘withdrawal by subject’ or ‘physician decision’ were performed in the overall population. These
analysis demonstrated consistent OS benefit favoring pembrolizumab over chemotherapy with
HR 0.72 (overall) and does not change any conclusions from the study.

Table 112: Reasons for withdrawal by subject or physician decision

Categorv Control Pembrolizumab Total
Investigator decision to change treatment 5 0 3
Non-compliance with trial 1 2 3
SD/PR/CE. Response 4 1 5
Progression not supported by RECIST 1.1 7 2 9
Toxicity/Decline in performance status 10 1 11
Total 7 6 33

Evaluator’s comment

The evaluator is in agreement with the sponsor’s conclusions on the sensitivity analysis. Most of
the reasons for discontinuation suggest toxicity or lack of efficacy, with the chemotherapy arm
affected more than the pembrolizumab arm. Given the poorer PFS overall for pembrolizumab,
this could reflect a source of bias, as median PFS was worse in the pembrolizumab arm, and
events of progression more common, especially early in the trial. The reliance on scans to
demonstrate this may reflect a concern not to stop pembrolizumab without compelling evidence
of progression.

10.2.1.30. Question 30

Given there was an imbalance in the numbers who actually received treatment between the
arms, the sponsor is requested to undertake a sensitivity analysis for both 0OS and PFS
including only those who received at least one dose of their allocated study treatment.
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Sponsor’s response

Sensitivity analyses for OS and PFS in the APaT (all patients as treated, which excludes subjects
who were randomised and never treated) population were performed. The OS benefit favouring
pembrolizumab over chemotherapy was observed (HR 0.73 and no improvement in PFS was
observed (HR 0.96)).

Evaluator’s comment

The evaluator agrees that these sensitivity analyses are consistent with the ITT analyses.

10.2.1.31. Question 31

The apparent discordance of higher ORR in the pembrolizumab arm and higher reduction
of tumour burden in the control arm appears to be due to the greater number in the control
arm who had a reduction in tumour burden of 0-30%, short of an objective response.
Whether with longer follow-up and confirmatory scans, this differential in ORR is
maintained is uncertain. The sponsor is requested to provide an updated ORR and duration
of response based on confirmed scans as per RECIST 1.1.

Given, the importance of these updated results, they have been incorporated into the relevant
section of the report in a text box to highlight that they represent updated information.

Sponsor’s response

The sponsor provided an updated table of overall response as of 18 Jan 2017 - this indicates
this difference in ORR is maintained between the arms with longer follow-up. Between the two
data cut-off dates, there is one less patient in the control arm with a confirmed response.

Evaluator comment

The proportion of patients with stable disease has raised the disease control rate (CR+PR+SD),
which is elsewhere referred to as the ‘clinical benefit rate’ and which is relevant to patients, for
the chemotherapy arm above that of the pembrolizumab arm. However, when patients in the
pembrolizumab arm experienced a benefit as defined by CR and PR, it was more durable, and
this has translated despite a higher initial rate of progressive disease, into an improved OS
benefit. No information is provided on the comparative durability of the stable disease in either
arm.

Table 113: Summary of best overall response based on RECIST 1.0 per Central Radiology
Assessment All Subjects ITT population

Response Evaluation Control Pembrolizumab
(N=272) (N=270)

o % 95% CT' 1 % 95% CI'
Complete Response (CR) 8 20 (13, 57) 21 78 (49, 11.6)
Parfial Response (PR) 22 81 (3.1, 12.0) 36 133 (95,18.0)
Objective Response (CR+PR) 30 11.0 (7.6, 15.4) 57 211 (16.4, 16.5)
Stable Disease (SD) o2 338 (28.2, 39.8) 47 17.4 | (13.1, 2235)
Disease Control (CRAPR+5D) 122 449 | (388, 51.0) 104 385 | (327, 44.6)
Progressive Disease (FD) o0 331 (27.5,39.0) 131 485 (424, 547y
Non-evaluable (NE) 9 33 (15,62) 4 15 (04,3.7)
No Aszessment 51 128 (14.3,23.9) 31 11.5 (79,15.9)
Confirmed responses are included.
"Based on binomial exact confidence interval method.
MNen-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per RECIST

11

No Assessment: subject had no post-baseline imaging.
Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.
Database Cutoff Date: 13JAN2017
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The sponsor presented an updated analysis (database lock 18 Jan 2017) of ORR and duration of
response (DOR). The median duration of response with an additional follow-up of nearly 5
months, has still not been reached in the pembrolizumab arm compared with 4.4 months in the
chemotherapy arm (Table 114 below).

Evaluator second round 2 comment

Not only is the proportion of patients with a CR or PR greater in the pembrolizumab arm, but
the duration of response is greater as indicated by those still responding at 6 months and 12
months.

Table 114: Summary of time to response and response duration based on RECIST 1.0 per
Central Radiology Assessment in subjects with confirmed response all subjects ITT
population

Control Pembrolizumab
M=272) (N=270)
Number of Subjects with Response’ 30 57
Time to Response’ (months)
Mean (SD) 24(0.8) 26(1.1)
Median (Range) 21(1749) 21(14-63)
Response Duration” (months)
Median (Range)® 44(14+-203) Not reached (1.6+ - 20.74)
Number of Subjects with Response = § Months (%) 7 (42) 45(82)
Number of Subjects with Response = 12 Months (%)° 5(36) 33 (69)

T Analysis on time to response and response duration are based on patients with a best overall response as confirmed complete response or partial response
only.

! Median and percentage are calculated from product-limit (Kaplan-Meier) method for censored data.

Enem indicates the response duration is censored.

Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 18JAN2017

Evaluator comments are provided in the body of the report. Essentially, the tables provided
with this response (see Table 115 below) based on an updated cut-off date of 18 Jan 2017,
provide a clear indication that not only do more patients have a PR or CR, but that when it
occurs, it is more durable.

10.2.1.32. Question 32

The evaluator acknowledges the sponsor responding to this question which was not copied
into the Clinical question section. Agency question CER #2: (KEYNOTE-052) - Please also
provide a breakdown for patients of the numbers of metastatic disease sites (0, 1, 2, 3, >3)
and baseline alkaline phosphatase levels.

Please note this question was not captured as part of the consolidated request for further
information.

Sponsor response #2
Sponsor will provide a response at a later date in September 2017.
Evaluator comment

This information has also been copied in to the relevant section of the report.
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Table 115: Subject count by number of metastatic sites and baseline alkaline
phosphatase levels

Number of metastatic sites | Subject Count Percent
0 4 1.1
1 59 159
2 114 308
3 101 273
>3 92 249
Baseline Alkaline
Phosphatase Levels Subject Count Percent
Within normal range 270 73.0
<LLN 3 0.8
<2xULN 74 20.0
<3xULN 13 35
>3xULN 10 2.7

10.2.2. Safety
10.2.2.1. Question 1

The sponsor is requested to state whether Patient [information redacted] in Study PN-052
who experienced myositis and myocarditis had recently had an influenza immunisation or
other predisposing factors.

Sponsor’s response

There is no evidence that the subject [information redacted] had influenza immunization or
other predisposing factors for myositis and myocarditis.

Evaluator’s comment

This clarification is acceptable, although may reflect that this information is unknown rather
than it is not related to a prior immunization.

10.2.2.2. Question 2

From Study PN045, higher rates of creatinine rise from baseline were observed in the
pembrolizumab arm compared with chemotherapy. Patients with creatinine clearance
<30ml/ min were excluded from this study. The sponsor is requested to provide evidence
supporting pembrolizumab of safety in those with creatinine clearance <30 mL/min.

Sponsor’s response:

The sponsor has conducted a pharmacokinetic (PK) analysis in patients with normal and
impaired renal function and has evaluated safety of pembrolizumab in subjects with impaired
renal function. Based on the population PK analysis, both clearance and exposure of
pembrolizumab are similar regardless of renal impairment status based on estimated
glomerular filtration rate (eGFR). Evaluation of safety data indicates that the risk of adverse
events (AEs) and Adverse Events of Special Interest (AEOSIs) in patients receiving
pembrolizumab is not impacted by their renal function. Details of both of these analyses are
provided below.

Pharmacokinetic analysis in patients with normal and impaired renal function: The estimated
individual clearances based on the submitted population PK model (KN-001, - 002, -006, -
012UC, -052 and -045) across renal impairment categories are presented in [Figure 22a] below.
Further, the individual estimated exposures for studies KN052 and KN045 (which used the 200
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mg Q3W fixed dose) across renal impairment categories are presented in [Figure 22b] below. It
is observed that both clearance and exposure of pembrolizumab are similar regardless of eGFR
or renal impairment status. Note that there are very limited number of subjects with eGFR < 30
mL/min/1.73 m2. eGFR was calculated based on the Modification of Diet in Renal Disease
(MDRD) formula (shown below) and renal function was classified as normal for eGFR (= 190
mL/min/1.73 m2, mild impairment for eGFR between 60 and 89 mL/min/1.73 m2, moderate
impairment for eGFR between 30 and 59 mL/min/1.73 m2, and severe impairment for eGFR <
30 mL/min/1.73mz2. Note that the number of subjects with eGFR <30 mL/min/1.73 m2 is
limited (N=18 for clearance, Figure 22a; N=13 for exposure, Figure 22b). MDRD formula for
serum creatinine (Scr) in umol/L eGFR= 32788 x (Scr)-1.154 x (Age)-0.203 x (0.742 if female) x
(1.212 if African American)

Figure 22 a and b: Effect of eGFR on a) clearance and b) exposure (AUC) of
pembrolizumab, based on individual parameter estimates from PK model (KN-001, 002,
006, 012UC, -052 and -045)
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Table 116: Adverse event summary by eGFR subjects treated with MK-3475 from KN-045,
001, 002, 006, -10, 012, 013, 016, 024, 052, -087 and -164

eGFR™ <30 eGFR. ==30
o (%) n [e]
Subjects in population o) 4,113
with one or more adverse events 21 (95.5) 3087 (96.9)
with no adverse event 1 4.5 126 3.1)
with drug-related’ adverse events 18 (81.8) 2,896 704
with toxicity grade 3-5 adverse events 13 (59.1) 1,910 464
with toxicity grade 3-5 druz-related adverse events 7 (31.8) 581 (14.1)
with non-serious adverse events 21 (95.5) 3,006 (05.00
with serious adverse events g (364 1,531 (371.0)
with serious drog-related adverse events 3 (13.6) 408 9.9y
with dose modification® due to an sdverse event g (3d.4) 1,315 32.m
who died 0 (0.0 181 4.4
who died due to a dmz-related adverse event i} (000 16 (0.4
discontinned® due to an adverse event 3 (13.6) 4463 (11.3)
discontinued dne to 3 dmzrelated sdverse event 2 9.1) 211 {5.1)
discontinued due to 8 serious adverse event 2 (9.1 354 (B.4)
discontinued due to & serious drug-selated adverse event 2 (9.1) 147 {3.8)

' Determined by the investizator to be relsted to the dmg.

| Study medication withdraam.

# Defined as overall action taken of dose reduced, dmg interrapted or dmg withdrawn.

WaGFR. = astimaed Glomerular Filtration Rate (ml/min/1.73 m')

MedDFA preferred terms "Meoplasm Progression”™, "Malisnant Weoplasm Progression” and "Disesse Progression” not related to
the drug are excluded.

MedDFA version nsed is 19.0.

Includes all subjects who received at least one dose of ME-3475 in EMN001 Part B1, B2, B3, D, C, F1, F2, F3; E}NO02 (original
phase), EX0004, EMNOL0, E19012 Cohort B and B2 (Head and Neck Cancer) and Cobort C (Urinary Tract Cancer), EMN013
Cohort 3 (Hodskin Lymphoma), F}016 Cobort A (Colorectal Cancer), EMNO24, F}045, EMNOS2, FM0ET, and EMN164

(E2001 Datsbase Cutoff Date for Melanoma: 18APRM014).

(EZ001 Datshase Cutoff Date for Lung Cancer: 23TAN2015).

(E002 Datsbase Cutoff Date: 2BFEB2015).

(EI006 Datsbase Cutoff Date: 03MAR2015).

(EN010 Datsbase Cutoff Date: 30EEP2015).

(EN012 Datsbase Cuotoff Date for Head and Meck: 19FEB20146).

(EZN012 Datshase Cutoff Date for Unnary Tract Cancer: 015EP2015).

(E2N013 Datsbase Cutoff Date for Hodgkin Lymphoma: 03MUN2016)

(EI016 Datsbase Cotoff Date for Colorectal Cancer: 19FEB2016).

(EN024 Datsbase Cutoff Date: 00MAY20146).

(EI045 Datshase Cutoff Date: 0TSEP2018).

(EI052 Datsbase Cutoff Date: 015EP2015).

(EI0ET Database Cutoff Date: 27TUN2016).

(E2164 Datsbase Cutoff Date: 03JUMN2018).

Evaluator’s comment

There are too few patients with severe renal impairment to draw any reliable conclusions,
particularly as imbalances in other prognostic and disease-related factors as well as
comorbidities which will confound the comparison. Compared with those with an eGFR= 30,
these patients experienced a higher rate of drug-related AEs and higher grades of toxicity. This
may translate into a small increased risk of discontinuation, but there were no treatment-
related deaths reported. There is insufficient evidence to support any statement in the PI about
use in those with severe renal impairment. AEOSIs were difficult to assess given the very small
sample size.

While the PopPK may not identify an increase in exposure or difference in clearance, the
numbers were very small being used to inform the severe renal impairment population (18)
and caution should be exercised in extrapolating these findings. The use of population PK has
limitations and is not an adequate substitute for direct observations. Given the very high
likelihood of use of pembrolizumab in patients with significant renal function either related to
their cancer and previous treatment (for example nephrectomy, cisplatin etc), dedicated post-
marketing studies and data collection with use in real world patients would address this best
and potentially enable and inform broader usage.
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10.2.2.3. Question 3

In Study PN052, the rate and the severity of the observed neutropaenia is unexpected given

these patients have not had prior systemic treatment in the metastatic setting. The sponsor
is requested to provide a discussion as to possible reasons as no clinical context is provided
with these tables.

Sponsor’s response

‘A total of 7 (8%) subjects from KN0O52 had a Grade 3-4 neutrophil decreased laboratory result
that worsened from baseline, among subjects with baseline and post-baseline results, and 10
(10%) had a ‘clinically meaningful worsened from baseline’ change defined as shift from less than
Grade 3 to Grade 3-5, or from grade 1-2 to more than Grade 3. A total of 12 (3.2%) subjects in
KNO052 had Grade 4 neutrophil decreased that worsened from based line laboratory result.’

‘The KN052 Investigators, although aware of laboratory changes in neutrophil counts did not
report any event of neutropaenia AE, SAE, and AE leading to treatment interruption during
KNO052, which impacts the interpretation of the data. A single event (0.3%) PT neutrophil count
decreased was reported, but the event was not considered related to pembrolizumab by the
Investigator. More importantly, no event PT febrile neutropaenia AE, SAE, AE leading to
discontinuation or Grade 3-5 AE was reported by the Investigators during KN 052. Finally, the
number of subjects with events coded under the SOC Infections and infestations from KNO52 is
comparable to the number of subjects from the RDS: 146 (39.5%) versus 1180 (42.2%),
respectively.’

Evaluator’s comments

The abnormalities have been detected largely through laboratory results, and not reported as
AEs except for one patient. This may reflect an attribution bias among investigators or possibly
that this was not expected or recognized as treatment-related. However, changes as significant
as this and in such a large proportion of the patients cannot be ignored.

The sponsor has not presented the rate of laboratory events of neutropaenia for the reference
safety dataset which is more comparable than the infection rate.

The sponsor presents the lack of difference in infection rates compared with the reference
safety dataset, but this is not appropriate to inform of the risk for this population which has its
own risk profile particularly for urinary tract infections, and the populations and cancers within
this large dataset have intrinsically different baseline risk profiles for infection, including site-
specific infection risks (for example increased risk of lung infection for lung cancer patients).

The absence of a comparator in this single arm study KN052 means causality cannot be
excluded (although noting that comparison with chemotherapy would be confounded).

The frailty of the population in terms of renal function, hearing, cardiac function and the ECOG-
PS 2 of 40% participants noted, but none of these has a direct effect on neutrophil count and are
not in themselves plausible explanations for the observed significant and serious decline in
neutrophil count observed in at least 10% of patients.

This population had newly diagnosed/previously untreated metastatic disease and therefore
would unlikely to have bone marrow infiltration, to account for this finding. Furthermore, this
would be manifest initially as thrombocytopaenia and this was not noted to be increased in this
population. A decline in Hb in this population would not be a sensitive indicator of bone marrow
infiltration.

Evaluator conclusion

This remains an outstanding issue requiring inclusion in the RMP list of ‘Important potential
risks’.
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10.2.2.4. Question 4

The report states, ‘False positive rate was calculated for all the results originated from
Intertek (including the samples that are reanalyzed at the new vendor) and PPD
separately.’ Please provide these data for evaluation.

Sponsor’s response

The integrated false positive rate evaluation from immunogenicity assessment of subjects from
number of indications, Melanoma, NSCLC, HNSCC, MSI-H, HL. and UC, was performed and
summarised in the Immunogenicity Analysis Report. In summary, 225 out of 7985 samples
tested at Intertek were concluded to be false positive in the assay yielding a false positive rate of
2.8%. For samples tested at PPD, 294 out of 8176 samples were concluded to be false positive
with a false positive rate of 3.6%.

Evaluator’s comment
This information is accepted.
10.2.2.5. Question 5

The more reliable dataset appears to be that from PPD and these results should form the
basis for determining what information is included in the PI. The sponsor is requested to
calculate the rates of detection of antibodies (treatment-emergent, non-treatment-
emergent and neutralizing antibodies) based on the PPD sample analyses.

Sponsor’s response

The dataset used for the information in the Pl included a total of 16061 samples were tested for
ADA screening assay. Of those, 8019 samples were tested at Intertek and 8240 samples were
tested at PPD, with validated assays. The observed false-positivity rates based on the conclusive
datasets were similar between the two laboratories, 2.8% at Intertek and 3.6% at PPD. The
sponsor believes that the data generated at Intertek is reliable and only conclusive datasets that
followed the acceptance criterion and that were within the drug tolerance limits have been used
for analyses. The sponsor also confirms that the rates of detection of antibodies (treatment-
emergent, non-treatment-emergent and neutralizing antibodies) were calculated excluding
inconclusive samples (where ADA might not be detected due to excess drug). Overall, based on
clinical experience with multiple trials across diverse oncology indications that were analyzed
both at Intertek and PPD, Keytruda has a very low immunogenicity profile with no visible
impact on exposure, efficacy and safety. Hence, the sponsor considers it appropriate to include
all the data in the PI and notes the data from this combined dataset are included in the US PI and
the EU SmPC.

Evaluator’s comments:

The response is considered acceptable, and the proposed updated figures are recommended for
inclusion in the PL. It is noted that the sponsor has incorporated the information about
neutralizing antibodies as requested.

The evaluator notes that the US label, at the time of preparing this report, does not contain the
updated immunogenicity data proposed for inclusion in the PI in this application.
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11. Second round benefit-risk assessment

11.1. Locally advanced or metastatic urothelial cancer following
platinum chemotherapy.

The proposed indication is for an area of need as the current options (cytotoxic drug regimens)
yield a modest rate of response and poor overall survival and carry high risks of serious toxicity.

11.1.1. Potential benefits

Improved median OS of almost 3 months compared with cytotoxic therapy; statistically
significant and clinically meaningful, across whole study population.

Higher overall confirmed response rate, with greater depth and duration of response
(median duration of response yet to be reached with pembrolizumab compared with 4.4
months in the chemotherapy arm, at updated data cut-off, sponsor’s response).

Better safety profile with fewer serious drug-related AEs compared with chemotherapy.

Tendency of survival curve to plateau, suggesting that a relatively small subset of patients
may have long-term benefit, which is rarely seen with cytotoxic therapy. This requires
confirmation with longer-term data from this study.

Treatment population broadly reflective of that encountered in clinical practice in terms of
age, with a majority of patients over 65 years.

11.1.2. Risks

Higher rate of discontinuations, adverse events and shorter median duration of treatment
than currently reported for other cancer types in the PI. However, this was better than the
chemotherapy arm. This is not currently adequately presented in the PI.

Increased risk of renal toxicity: 7.5% versus 4.7%; this is not currently included in the PI
and is a new safety signal (also noted in FDA label for NSCLC treated with pembrolizumab +
chemotherapy).

Pembrolizumab is associated with specific toxicities, seen again in this population.

Pembrolizumab is associated with a non-significantly shorter interval of progression-free
survival and an excess of early progression and early mortality in the first three months
approximately, compared with the control arm of cytotoxic chemotherapy. A subgroup
analysis in the sponsor’s response suggested that compared with the whole study
population, a greater proportion of the following subgroups experienced early disease
progression or death: >65 years; Asian patients, and never smokers, with no predictive
value for PD-L1 CPS status in identifying those at increased risk. Patients of ‘White’ race
appeared to have a lower proportion with early death or progression. These analyses cannot
be used to select or counsel patients, as responses were observed across all subgroups.

Worse initial PFS and OS (that is, earlier progression and mortality) in a substantial subset
of the whole population, including the PD-L1 positive and strongly positive subpopulations,
in the pembrolizumab arm followed later by an improvement as indicated by crossing and
lying above the control arm on the Kaplan-Meier plots.

11.1.3. Uncertainties

Although sufficient to establish an overall survival advantage, follow-up is relatively short
and the number of long-term survivors is unclear.
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Progression-free survival was not improved. The reasons for the discordance between OS
and PFS are not fully clear but an excess of early progression occurs in the pembrolizumab
group compared with cytotoxic recipients.

The study was effectively restricted to subjects of ECOG 0-1 performance status due to
stringent inclusion criteria for ECOG-PS 2 (resulting in only 6 patients with ECOG-PS 2 being
recruited, of whom only 2 received pembrolizumab), and ECOG-PS>2 were excluded.
Generalizability of results (efficacy and toxicity) to patients of ECOG-PS 22 is not
established. The inclusion criteria have been clearly stated in the Clinical Trials section.

PD-L1 CPS expression appears to lack clinical utility in UC, and it is appropriate no
information is included in the PI:

— Expression levels appear much lower in UC than in some other cancer types;

— In this population, higher levels of expression were associated with a poorer OS in both
the treatment and control arms, compared with the overall study population. Reasons
for this are not clear.

— PD-1 blockade appeared to improve OS, but did not abrogate this observed apparent
poor prognostic signal in those with a PD-L1 CPS = 10%;

— Increasing strength of PD-L1 positivity has an association with improved ORR and OS
with pembrolizumab, but some PD-L1 negative cancers also respond;

— PD-L1 was introduced as an endpoint well after the study commenced, was not a
stratification factor and therefore confounding factors cannot be excluded to explain the
differing outcomes within each PD-L1 subgroup.

There is an impression that early progression and mortality in the pembrolizumab arm may
be particularly concentrated on those subjects with rapidly progressing disease and/or
large tumour volumes, and they are possibly an identifiable sub-group who are
disadvantaged by the use of pembrolizumab rather than chemotherapy, notwithstanding
the benefit to the overall group. The sponsor has included a statement to this effect in the PL

Higher disease control rate/clinical benefit rate (CR+PR+SD) was observed overall in the
chemotherapy arm, due to higher rates of stable disease, but no data on the duration of
these stable disease responses were provided; the CR and PR were shorter in the
chemotherapy arm. This may suggest some role for synergy with chemotherapy and
immunotherapy in this population, perhaps for those presenting with rapidly progressive
disease or heavy disease burden.

11.2. Locally advanced or metastatic urothelial cancer in patients not
eligible for cisplatin.

11.2.1. Potential benefits

With a median duration of follow-up of 8 months, the overall response rate was 28%
including 7% with complete responses.

The median duration of response has yet to be reached, and 79% of those responding have
had at least 6 months of response.

11.2.2. Potential Risks
No comparator arm to inform safety and efficacy accurately in this frail population.

Early data mean only limited safety data are available to inform regarding rates and severity
of AEs, discontinuations and treatment interruptions.
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Higher rate of adverse events affecting >10% population compared with KN045 patients,
discontinuation due to adverse events (not just those deemed treatment-related) than other
populations receiving pembrolizumab, including the previously treated UC population in
Study KN045 (PI needs to include information specifically pertaining to this group).

Higher incidence than currently indicated in the PI of constipation, urinary tract infection,
anaemia, peripheral oedema, haematuria, blood creatinine increased, abdominal pain and
weight decreased. When the incidence data are included for severe events occurring at 2 1%
frequency and restricted to those considered related to treatment, additional severe events
appear to be increased: fatigue and muscular weakness fatigue, renal injury, increase in
blood creatinine, anaemia, musculoskeletal pain.

An unexplained high rate of severe neutropaenia, which is a new signal.

Some new toxicities, including myocarditis, and more severe toxicities than currently
described in the Pl including a death from myositis, requiring inclusion as a fatal event in
the PL. The remainder of the treatment related toxicities were in general, consistent with the
known profile of pembrolizumab.

11.2.3. Uncertainties

No comparator arm to determine if superior to existing treatment options; safety would
appear likely to be improved, but this population is frail compared with those in PN045
(discontinuation rate due to TEAEs of 11.1% compared with 8.3%) and extrapolation is not
possible.

With the submission of very early data for registration, there are short median durations of
follow-up and exposure in this ongoing trial. Durations of responses not established
(hallmark of benefit of immunotherapy).

This study relies on ORR, with secondary endpoint of duration of response.
Open label, single arm study with risk of bias.
Overall response rate yet to be clarified for entire population.

The importance of PD-L1 expression is uncertain and requires prospective validation in a
randomised controlled trial. Some apparent enrichment of response in this study
population, but this lacks predictive value as responses were still observed in those deemed
negative for PD-L1 expression.

Note is made that PD-L1 expression is not included as selection criteria in future studies
planned for urothelial cancer.

Planned to undertake randomised controlled trial versus chemotherapy (platinum and non-
platinum) as confirmatory study for recent US accelerated approval for this usage. Final CSR
not anticipated before 2021.

11.3. Outstanding issues
11.3.1. Product Information

The PI does not currently present any data on the KNO52 population and confines adverse
events to those treatment-related discontinuations, whereas treatment discontinuation in a frail
population due to any event informs of benefit-risk and likelihood of completion.

Several changes to the PI have been recommended to improve clarity and information specific
to the rapidly expanding range of very different cancers for which pembrolizumab is approved.
This is a significant outstanding issue precluding recommendation of an approval of the PI at
this time.
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11.3.1.1. Neutropaenia in Study KN052

7 (8%) subjects from KNO52 had a Grade 3-4 neutrophil decreased laboratory result that
worsened from baseline, among subjects with baseline and post-baseline results, and 10 (10%)
had a ‘clinically meaningful worsened from baseline’ change defined as shift from less than
Grade 3 to Grade 3-5, or from grade 1-2 to more than Grade 3. A total of 12 (3.2%) subjects in
KNO052 had Grade 4 neutrophil decreased that worsened from the baseline laboratory result.

The absence of a comparator arm means the causality cannot be assessed or excluded although
it is noted that a chemotherapy comparator would confound the issues through its own toxicity
profile. No clear explanation can be proposed and this should be listed as an important potential
risk. The evaluator does not consider the frailty of the population in terms of renal function,
hearing, cardiac function and the ECOG-PS 2 of 40% participants to have a direct effect on
neutrophil count and are not in themselves plausible explanations for the observed significant
and serious decline in neutrophil count observed in at least 10% of patients.

Ninety percent of this population had newly diagnosed and previously untreated metastatic
disease (10% had received systemic therapy in the neoadjuvant setting) and therefore would be
unlikely to have bone marrow infiltration, to account for this finding. Furthermore, this would
be manifest initially as thrombocytopaenia and this was not increased in this population. A
decline in Hb in this population would not be a sensitive indicator of bone marrow infiltration
due to the multiple other potential causes.

11.3.1.2. Evaluator conclusion

This remains an outstanding issue requiring consideration for inclusion in the RMP list of
‘Important potential risks’.

11.3.1.3. Renal toxicity in KNO45

This is not currently included in the PI but represents a real risk for those patients who may
already have undergone a nephrectomy for their urothelial cancer.

12. Second round recommendation regarding
authorisation

Subject to changes being made to the PI to the satisfaction of the TGA, the evaluator
recommends the following modified indications for authorisation:

Keytruda® (pembrolizumab) is indicated for the treatment of patients with locally
advanced or metastatic urothelial carcinoma whose disease has progressed during or
following platinum-containing chemotherapy.

Given the early nature of the efficacy data and use of a surrogate endpoint with relatively
limited follow-up duration, this needs to be presented clearly to indicate the basis on which any
decision to approve may be based, for those patients ineligible for cisplatin.

Keytruda® (pembrolizumab) is indicated for the treatment of patients with locally
advanced or metastatic urothelial carcinoma who are not eligible for treatment with
cisplatin-containing chemotherapy. This approval is based on overall response rate and
duration of response, and no improvement in progression-free survival, overall survival or
quality of life have been demonstrated.
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