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List of abbreviations

AE Adverse Event

AEOSI Adverse Event of Special Interest

ALB Albumin

ADA Anti-drug antibody

APT All Patients Treated

ASaT/APat All Subject as Treated/ All Patient as Treated
AUC Area under the concentration-time curve
AUCss Area under the concentration-time curve at steady state
Cl Confidence interval

Ccv Coefficient of variation

CL Clearance

CMAX Peak serum concentration

Cmin Trough serum concentration
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CR Complete Response

CWRES Conditional weighted residuals

ECI Event of Clinical Interest

ECOG Eastern Cooperative Oncology Group
eDMC external Data Monitoring Committee

DOR Duration of Response

eGFR Estimated glomerular filtration rate

ePROs electronically collected Patient-Reported Outcomes
FAS Full Analysis Set

FWER family-wise type | error rate

HR Hazard Ratio

HL Hodgkin lymphoma

HNSCC Head and neck squamous cell carcinoma
1A2 Second Interim Analysis

IPRED Individual predicted concentration

irAE Immune-related Adverse Event

ITT Intention To Treat

v Interindividual variability

v Intravenous

IWRES Individual weighted residual

LS least squares

mAb Monoclonal antibody

MedDRA Medical Dictionary for Regulatory Activities
MSI-H microsatellite instability-high

Nab Neutralizing antibody

NONMEM Nonlinear mixed-effects modeling software
NSCLC Non Small Cell Lung Cancer

OFV Objective function value

ORR Objective Response Rate

oS Overall Survival

PFS Progression Free Survival
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PK Pharmacokinetic

Pop PK Population Pharmacokinetic

PRED Population predicted concentration

PS Performance Status

PR Partial Response

PRO Patien-Reported Outcome

Q Inter-compartmental flow rate

Q3w every 3 weeks

QoL Quality of Life

RECIST 1.1 Response Evaluation Criteria on Solid Tumors Version 1.1
mRECIST modified Response Evaluation Criteria on Solid Tumors Version
RSE Percent relative standard error = [standard error/population mean estimate] x 100
SAE Serious Adverse Event

SD Standard Deviation

SOC Standard of Care

t1/2 Terminal elimination half-life

ULN Upper limit of normal
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1. Background information on the procedure

1.1. Type 1l group of variations

Pursuant to Article 7.2 of Commission Regulation (EC) No 1234/2008, Merck Sharp & Dohme Limited
submitted to the European Medicines Agency on 1 February 2017 an application for a group of variations.

The following variations were requested in the group:

Variations requested Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I and I11IB

of a new therapeutic indication or modification of an
approved one
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I and 11IB
of a new therapeutic indication or modification of an
approved one

Extension of Indication to add treatment of urothelial carcinoma in patients previously treated with
chemotherapy based on the results from study KEYNOTE-045; a phase 3, randomized, active-controlled,
multi-site, open-label trial evaluating pembrolizumab administered at 200 mg Q3W versus investigators’
choice of paclitaxel, docetaxel, or vinflunine in patients previously treated with chemotherapy.

Extension of Indication to add treatment of urothelial carcinoma in patients ineligible for cisplatin (not
previously treated) based on the results from study KEYNOTE-52; a phase 2, single-arm, multisite, open-
label trial of pembrolizumab at 200 mg Q3W in the treatment of patients with locally advanced or
metastatic urothelial carcinoma who are not eligible for cisplatin-containing chemotherapy.

As a consequence, sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been updated and the Package
Leaflet has been updated accordingly.

Further, the MAH is proposing a change to section 4.3 of the SmPC to add that only patients with severe
hypersensitivity should be excluded from therapy, and a change to section 4.4 of the SmPC adding
possible hypersensitivity and anaphylaxis as part of infusion reactions.

The application included an updated RMP version 7.0.

The group of variations proposed amendments to the Summary of Product Characteristics and Package
Leaflet and the Risk Management Plan.

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s)
P/0059/2014 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0059/2014 was not yet completed as some
measures were deferred.
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Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with authorised
orphan medicinal products because there is no authorised orphan medicinal product for a condition
related to the proposed indication.

Scientific advice

The applicant did not seek Scientific Advice at the CHMP.

1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Daniela Melchiorri Co-Rapporteur: Jan Mueller-Berghaus

Timetable Actual dates

Submission date 1 February 2017

Start of procedure 18 February 2017

CHMP Rapporteur Assessment Report 17 April 2017
CHMP Co-Rapporteur Assessment Report 12 April 2017
PRAC Rapporteur Assessment Report 19 April 2017
PRAC members comments n/a

PRAC Outcome 5 May 2017
CHMP members comments 11 May 2017
Updated CHMP Rapporteur(s) (Joint) Assessment Report 12 May 2017
Request for supplementary information (RSI) 18 May 2017
CHMP Rapporteur joint response Assessment Report 4 July 2017
CHMP members comments 12 July 2017
Updated CHMP Rapporteur joint response Assessment Report 14 July 2017
Opinion 20 July 2017
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2. Scientific discussion

2.1. Introduction

Keytruda (pembrolizumab, MK-3475) is a humanised monoclonal antibody acting as immune checkpoint
inhibitor through the block of the interaction between the programmed death-1 (PD-1) receptor and its
ligands PD-L1 and PDL2, with a consequent impediment of inhibitory signal in T cells.

Urothelial cancer (UC) is an aggressive malignancy associated with a 5 years survival of about 5% in the
metastatic setting. More than 90% of urothelial tract tumours pertain to bladder, 8% originate in the
renal pelvis and the remaining 2% arise from ureter and urethra. In the large majority of cases, the
histological subtype is transitional cell carcinoma. The other types, including lymphoepithelioma-like or
sarcomatoid carcinoma, micropapillary or nested variants and primary squamous cell carcinoma and
adenocarcinoma, are relatively uncommon.

Approximately 4% of patients have metastatic disease at the time of diagnosis. Cisplatin-containing
combination chemotherapy has been the standard of care in the treatment of advanced or metastatic
urothelial cancer since the late 1980s. A median OS of about 14 months has been observed with the
combination of cisplatin/gemcitabine or MVAC (methotrexate, vinblastine, adriamycin and cisplatin) in
advanced surgically unresectable and metastatic urothelial cancer patients (von der Maase H, J Clin Oncol
2005). No improvement in survival has been achieved with newer triplets, novel four-drug regimens or
dose-dense chemotherapy (Bellmunt J, J Clin Oncol 2012; Milowsky MI, J Clin Oncol 2009).

More than 50% of patients are unfit for cisplatin due to poor performance status, impaired renal function,
or specific comorbidities. For these patients, NCCN Guidelines (version 2.2017) and ESMO Practice
Guideline (Bellmunt J, Annals of Oncology 2014) recommend carboplatin-based regimens or single agent
taxane or gemcitabine. A median OS of 9 months has been reported with the carboplatin/gemcitabine
combination (De Santis M, J Clin Oncol 2012). In case of patients with PS =2 and poor renal function, the
participation in clinical trials or BSC is recommended by ESMO guidelines.

Failing first-line platinum-based chemotherapy, the prognosis is compromised with a median OS reduced
to 5 to 7 months (Bellmunt J, J Clin Oncol 2009). In this setting there is no globally recognised standard
of care, and vinflunine is the only drug approved in EU for the treatment of advanced or metastatic
transitional cell carcinoma of the urothelial tract after failure of a prior platinum-containing regimen.

The role of immunotherapy in UC was first established in the 1970s with the use of BCG for non-muscle
invasive bladder cancer. Urothelial carcinoma appears to be immunogenic, with high expression level of
PD-L1 (Boorjian SA, Clin Cancer Res 2008; Faraj SF, Urology 2015).

In EU, Keytruda received a MA on 17 July 2015 as monotherapy for the treatment of advanced
(unresectable or metastatic) melanoma in adults, and was approved as monotherapy on 29 July 2016 for
the treatment of previously treated PD-L1 TPS >1% locally advanced or metastatic NSCLC patients and
on 27 January 2017 for the first-line treatment of metastatic PD-L1 TPS =50% NSCLC.

The current application is a type Il variation to extend the indication in treatment of |locally advanced or

metastatic urothelial carcinoma both in patients previously treated with chemotherapy, based on results
from the study KEYNOTE-045 (“A Phase 11l Randomized Clinical Trial of Pembrolizumab versus Paclitaxel,
Docetaxel or Vinflunine in Subjects with Recurrent or Progressive Metastatic Urothelial Cancer”), and in

those not eligible for cisplatin-containing chemotherapy, based on results from the study KEYNOTE-052
(“A Phase Il Clinical Trial of Pembrolizumab in Subjects with Advanced/Unresectable or Metastatic
Urothelial Cancer”).
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The MAH applied for the following change of indication:

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic urothelial
carcinoma in adults who have received prior chemotherapy.

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic urothelial
carcinoma in adults who are not eligible for cisplatin-containing chemotherapy.

An overview of the current pembrolizumab development plan in urothelial carcinoma is reported in the
following Table:

Table: Ongoing and planned pembrolizumab studies in Urothelial Carcinoma

Primary
Dosage Efficacy
Study/Status Diesigm Situdy Populaton Fezimen Poimti{s)
KEEYMNOTE- hulticenter, 33 zubjects enrolled in Cohoart C Pambrolizmmab Safety; ORFE in
o12 nonrandomized (enrollment complete); all 10 melke IV PD-L1+
Ongoing multicohort trial subjects with PD-L1 expressing Q2T
of ME-3475 m tumors and recurrent or OF.
subjects with metastaiic winary tract cancer Pembrolizumab
FD-L1 200 mg ITW Q3T
positive
advanced sohd
tumors
EKEEYMNOTE- Fandomizad, 542 subjects randomized Pembrolizumab PFS and OS5 in
045 controlled, open (enrollment complete); all 200 mg IV Q3IW all comers,
Ongoins label Phase 3 subjects with 21+ urothelial CPS =1%, CPS
study cancer; contrel 1s physician’™s =10%
choice chemotherapy
(docetaxel, paclita=eal,
winfluneme}
EEYMNOTE- Multicenter, 374 subjects enrolled; all Pembrolizumab OFRFE in all
o522 open labal, subjects have wothelial cancer 200 mg IV Q3T comers, TPS
Ongoing nonrandomized and are cisplatin-ineligible; 100 =1%, CPS 10%:
FPhaza 2 =tudy subjects constituted a framimmg
set for the CPS strongly positive
cut point determination
EETHMNOTE- Smgle arm, Up to 260 subjects with high FPembrolizumab Arnti-twmor
o057 open label risk non-muscle-inwasive 200 mg IW Q3 activity of
Ongoing Phase 2 study bladder cancer (TIMMIBC) pembroli=zumab.
unresponsive to Bacillus with regards
Calmette Guerin to absence of
high risk
NMIBC or
prograssive
dizease
EEYTMNOTE- Fandomized, Up to 990 subjects with Fegimen (1) PFS and OS5 in
361 controlled, open advanced or metastatic (MMonotherapy): all comers, CPS
Ongoing label, Phase 3 urothelial cancer will be treated: FPembrolizumab =1%
stady 3 treatment regimens in a frst- 200 mg IV Q3T
line setting will be evaluated: Regimen (1]
(1} pembrolizumak (Combination):
monotherapy; (23 Pembrolizumab-+
pembrobzumab plus cisplatin/carbopla
combination chemotherapy; or tin+gemcitabine
(3} combination chemotherapy Fegimen (3]
only (Chemotherapy
only): cisplatim/
carboplatin =+
pemcitabime

2.2. Non-clinical aspects

No new clinical data have been submitted in this application, which was considered acceptable by the
CHMP.

2.2.1. Ecotoxicity/environmental risk assessment

The rationale for not submitting an environmental risk assessment was provided.

According to the “Guideline on the Environmental Risk Assessment of Medicinal Products for Human Use”
(EMEA/CHMP/SWP/4447/00), pembrolizumab is exempt from preparation of an Environmental Risk
Assessment as the product and excipients do not pose a significant risk to the environment.
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2.3. Clinical aspects

2.3.1.

GCP

Introduction

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the community
were carried out in accordance with the ethical standards of Directive 2001/20/EC.

- Tabular overview of clinical studies
. - y . - . . . - Subject
Trial ID¥ Phase Country Trial Title Trial design Digsing regimen Trial population are
MF-3475- o] Worldwide A Phase b Afult-Cohorr Multi-centar nomradomized 10 mekg of ME-3475 IV Malesfemales 10 meks QIF:
or2Fe2 Srudy qf ME-3475 in Suljects | open label avery 2 weeks (Cokorr C) Age: =18 33 nubjects
Loraal with ddvamced Tumors 24 months Urinary tract {Coharr C)
[Rgft 5.3.5.2 a4 CAMGCEr PATienis
- POITD (Cahort Cj
Trigl ID Phase Counmy Trial Title Trial design Dosing regmmen Trial poprlafion Snibject exposure
3475052 2 Australia A Phase I Clinical Trial Nown-randemized, Pambrolizumab Males fermales Pembrolinmal
[Ref 5.3.5.2: PO32 Canada a_?’.i“‘a.'n.bm.'i:.?ma'ﬁ r:‘l.IIC- open-label, multi-site 200 mg O3W Ape =18 yaars with _‘--.’_-[J mg O3
FOIME34T5] Darmark 3475 im Suljects with trial adhvamead nmresectachie 370
) ) Advanced Trnresectable o (inaperable) or metastatic
Guatemala Metastatic Urothelial wrathelial cancer who have
Hiungiary Caneer not recerved prior sysfemic
Freland chemoifarapy and who are
N not eifzble fo mecene
Lrael cisplatin
Traly
Repulic of Eorea
Milgyzia
Netheriand:
Pugrto Rico
Stngapare
Spain
Tarwan
United Eingdom
Umited States
. . ! . " . . . . y . Subject
Trial IDv Phasze Couniry Trial Title Trial dezign Diosing regimen Trial population are
ECRARIN i s 4 Phase IIT Rendomized Reamdomized, apen-iabel, Pembrolizumal 200 me IV Mirle and femeale 32 subjectz
Auziralia, Clmical Trial gf Pembrolizumab | acive-conirelled mial Q3w subjects =18 years reaied |
[Rgft 5.3.5.1 _Ausiria, (ME-347 5 versus of aze on the day gf | pembrolizmab:
S PO4IFOIT Balgium, Pachiaeel Docetael or O, tnvestigator s chotce aft | consenr with 2da; paciitmel:
Cranada, Fiflunine i Subjects with Paclieeel 175 mgim’ avery matastaiic or locally | 54 docenaxlel:
Chile, Recurrent or Progressive I weeks; . advanced iomesecta | 54, vingTunine:
Dgrmark, Marastarte Urothelial Cancer Deceraeel TImgm” avery 3 | ble wrothelial 87)
France, weeks OF cancer that has
Garmamny. Finfiuming 320 mem’ avery recurred or
Himgary . 3 weaks sned
Traland, Jollowing platimom-
Tsraai, Inaly, Iaased chemotharary
Japan,
Natharlands
, N
Zeaiand,
Norway,
Pary,
Poland,
Portugal,
Pugrte Rico,
Romania,
Sinpapere.
South
Eorea,
Spein,
Sweden,
T,
Turkay. UE
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2.3.2. Pharmacokinetics

Clinical pharmacology data related to Urothelial Carcinoma (UC) indication are available from two clinical
studies KEYNOTE-052 and KEYNOTE-045 and are further informed by results obtained in other indications
previously approved with pembrolizumab. In addition, results from KEYNOTE-012 C are included as
supportive information.

The updated clinical pharmacology results in this submission include:

=  Pharmacokinetic (PK) data from KEYNOTE-052 at 200 mg every three weeks (Q3W) in patients
with locally advanced or metastatic urothelial carcinoma (UC) who are not eligible for cisplatin-
containing chemotherapy.

= Pharmacokinetic (PK) data from KEYNOTE-045 at 200 mg every three weeks (Q3W) in patients
with locally advanced or metastatic urothelial carcinoma (UC) who have disease progression on or
after platinum-containing chemotherapy or within 12 months of neoadjuvant or adjuvant
treatment with platinum-containing chemotherapy.

=  Pharmacokinetic (PK) data from KEYNOTE-012 cohort C at 10 mg/Kg every two weeks (Q2W)
in subjects with UC as supportive information.

= The available data supporting the appropriateness of the 200 mg Q3W dose of pembrolizumab for
uUC.

= An updated program-wide evaluation of incidence of immunogenicity including data from
KEYNOTE-052, KEYNOTE-045 and KEYNOTE-012 in UC.

Pharmacokinetics using human biomaterials

PD-L1 assessment in Merck Urothelial cancer Trials of Pembrolizumab

A cut-off point for the PD-L1 biomarker using the Combined Positive Score (CPS) of 1% and 10% was
established for the urothelial carcinoma program and was used in evaluation of samples from KN052 and
KNO45. The CPS 1% cut-point was developed based on data from KNO12 and studies in indications
outside of the urothelial carcinoma program, and the CPS 10% was developed based on a 100 patient
training set of KNO52 (biomarker discovery population). The CPS 10% cut-off point was validated in the
remaining population for KNO52 (approximately 250 subjects - validation population).

Formaline-fixed paraffin-embedded (FFPE) samples from the Merck urothelial cancer clinical studies will
be assessed for PD-L1 expression using the CPS method, following staining using the PD-L1 IHC 22C3
pharmDx assay.

CPS is defined as the percentage of tumour cells and mononuclear inflammatory cells (MIC) within the
tumour nests and the adjacent supporting stroma expressing PD-L1 at any intensity. The denominator
(all tumour cells) includes count of all tumour cells within the section determined using adjacent
haematoxylin/eosin staining, independent of PD-L1 staining. The maximum of Combined Positive Score is
defined as 100% and is represented by the equation below.

Positive tumor cells+Positive MIC's
All Tumor Cells

Combined Positive Score = x 100%

Samples were considered PD-L1 positive if CPS > 1% and strongly positive if CPS > 10%). Samples were
considered PD-L1 negative if CPS <1% (or <10)%.

Details of the PD-L1 IHC 22C3 pharmDx assay have also been submitted for NSCLC.
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Analytical validation related to analytical sensitivity and precision around the CPS > 1% cut-off in
urothelial carcinoma specimens was conducted at Quintiles Laboratories (PD-L1 testing lab for the
urothelial carcinoma clinical studies) and the report was submitted as well as analytical validation related
to precision around the CPS > 10% cut-off in urothelial carcinoma specimens.

Pharmacokinetic data in UC subjects

Sparse samples for pharmacokinetic analysis were collected in KEYNOTE-012 cohort C (10 mg/kg Q2W),
KEYNOTE-052 (200 mg Q3W) and KEYNOTE-045 (200 mg Q3W).

PK sample schedule in KNO12: Pre-dose pembrolizumab serum concentrations (Ctrough) 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 of the observed pembrolizumab trough (pre-dose) and post-dose concentrations in UC
subjects from KNO12 are presented in the table below:

Summary Statistics of Pembrolizumab Predose (Cyyougn)s Postdose (Cypay)s
Post Cycle 1 Serum Concentration Values Following Administration of
Multiple 10 mg/kg I.V. Doses with a 2 Week Dosing Interval in KN012
Urothelial Cancer Cohort

Cycle NOMTAFD N GM (%CV) AM((SD) Min Median Max
day [ — (gl
Predose (Cirguzn)
Cycle 2 (Week 2) 14 28 55.5(33) 58.2(18) 282 577 06.8
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 8 202 (44) 313 (109) 121 314 485
Cycle 17 (Week 32) 224 8 283 (T1) 327(154) 282 358 507
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) 302 4 378 (22) 384 (75) 276 406 447
Cycle 33 (Week 64) 448 4 353 (40) 371(124) 206 303 401
Postdose (Cggy) (within 30 min post end of infusion)
Cycle 1 (Week 0) 0 20 236 (20) 240 (50) 168 228 349
Cycle 2 (Week 2) 14 29 271 (23) 278 (67) 179 267 482
Post Cvcle 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% = Geometric Coefficient of Vaniation;
SD = Standard Deviation;
AM = Arithmetic Mean;
R.esults reported for time points with N = 3;

Data Source: [(4JQVE: p012pkdmbld04]

The individual and arithmetic mean observed pembrolizumab trough concentrations from these same
subjects are presented in the figure below:
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Individual and Arithmetic Mean (SE) Pembrolizumab Cyouen -Time Profiles
Following Multiple I.V. Doses of 10 mg/kg Q2W in Study KN012 Urothelial
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Note: Grey lines represent individual concentration observations. Black dashed lines represent arithmetic mean concentrations
and error bars are associated =/~ SE (Standard Error).

Data Source: [04JQVS: p012pkdmbld04]

PK comparison across indication (Study KNO12 cohort C)
Comparison of PK parameters among KNOO1 Melanoma, KNOO1 NSCLC, and KNO12 urothelial cancer (UC)
subjects were presented in the following table and figure:
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Geometric Mean (GMCYV %) Serum Concentration Values of

Pembrolizumab Following Administration of Multiple L.V, 10 mg/'kg Q2W
in KN012 Urothelial Cancer Cohort and Multiple 10 mg/kg Q2W LV. Doses
Q2W in KN001 Melanoma and NSCLC

EN001 EN001 EN012
NOMTAFD Cvele Re]lari\'e N Melnuo_m N _\'SCL_('J N l'( -
(day) : Time GM(CV%a) GM(CV%) GM(CV%)
(ng/mL) (ng/mL) (ng/mL)
0.02 Cycle 1 (Week 0) Postdose 168 223 (29 197 227 27) 29 236 (20)
2 24-TIHES postdose - - 169 135 (29) 3l 147 (32) |
14 Cycle 2 (Week 2) Predose 5 63.7 (14) 188 54.6 (33) 28 55.5(33)
1402 Postdose 3 304 (D) - - 29 271 (23)
28 Cycle 3 (Week 4) Predose 150 04.0 (47) 173 80.3 (39) - -
2802 Postdose 147 316 (30) - - - -
36 Cyele 5 (Week 8) Predose - - - - 16 172 (34)
70 Cycle 6 (Week 10) Predose - - 116 148 (42) - -
70.02 Postdose - - 107 385 (34) - -
84 Cycle 7 (Week 12) Predose 111 174 (50) 5 159 (19) - -
98 Cycle 8 (Week 14) Predose - , 91 179 (42) . .
112 Cyele 9 (Week 16) Predose - - 11 137 (32) 2 228 (38)
112.02 Postdose - - 10 339 (23) - -
154 Cycle 12 (Week 22) Predose - - 75 206 (43) - -
168 Cycle 13 (Week 24) Predose 87 233 (44) . . g 202 (44)
210 Cycle 16 (Week 30) Predose - - 33 205 (46) . .
224 Cryele 17 (Week 32) Predose - - - - 2 283 (71)
238 Cyele 18 (Week 34) Predose - - 28 218(37) - -
252 Cycle 19 (Week 36) Predose 60 254 (38) - - - -
280 Cyele 21 (Week 40) Predose - - - - 6 387(15)
204 Cyele 22 (Week 42) Predose - - 3 209 (18) - -
322 Cycle 24 (Week 46) Predose - - 36 229 (38) - -
336 Cycle 25 (Week 48) Predose 17 234 27) - - 3 341 (32)
392 Cycle 29 (Week 56) Predose - - - - 4 378 (22)
420 Cyele 31 (Week 60) Predose 4 184 (29) - - - -
448 Cyele 33 (Week 64) Predose - - - - 4 353 (400
490 Cycle 36 (Week 70) Predose - - 9 229 (35) - -
304 Cycle 37 (Week 72) Predose 14 242 (40) - - 3 287 (38)
672 Cycle 49 (Week 96) Predose 10 289 (53) . . . .
NOMTAFD = Nominal time after first pembrolizumab administration
GM = Geometric Mean:
CV%: Geometric Coefficient of Vanation;
Postdose samples are drawn within 30 mun after infusion:
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Arithmetic Mean Ctrough-Time Profiles of Pembrolizumab Following
Administration of Multiple L.V, 10 mg/kg Q2W in KN012 Urothelial Cancer
Cohort and Multiple 10 mg/kg I.V. Doses Q2W in KN001 Melanoma and
NSCLC (Log-Linear scale)
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Data Source: [04JQVE: plpl2bldpoolpkl0g2w01]

PK sample schedule in KNO52: Pre-dose pembrolizumab serum concentrations (Ctrough) 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 of the observed pembrolizumab trough (pre-dose) and post-dose concentrations in UC
subjects from KNO52 are presented in the table below:

Summary Statistics of Pembrolizumab Predose (Ci,ougn), Postdose (Cay),
Post Cycle 1 Serum Concentration Values Following Administration of
Multiple 200 mg I.V. Doses with a 3 Week Dosing Interval in KN052

GM AM

Cyele NOMTAFD N (%CV) (SD) Min Median Max
. S ("gfm[) S ——
Predose (Cyougn)

Cyele 2 (Week 3) 21 286 11.1 (42) 11.9(4) 2.07 11.5 26.2
Cycle 4 (Week 9) 63 170 20.6 (51) 22.8(9) 4.4 224 56.1
Cycle 8 (Week 21) 147 59 28.0 (38) 29.9(10) 8.15 27.9 59.8
Cycle 12 (Week 33) 231 22 29.4 (53) 32.5(14) 6.60 29.5 61.4
Cycle 16 (Week 45) 315 10 33.4(38) 354(12) 18.6 36.2 54.7

Postdose (within 30 min .]msl end of illﬁ.lsilm]

Cycle 1 (Week 0) 0 208 58.0 (28) 60.2(17) 228 574 148
Cycle 8 (Week 21) 147 53 83.1(29) 86.4 (24) 37.2 gl.1 149
Post C1 (additional samples drawn after Cycle 1 dosing )
Cycle 1 (72-168 hr) 5 209 23431 24.5(8) 8.52 235 61.3
Cyele 1 (336 hr) 14 287 14.4 (36) 15.2(5) 4.39 14.7 355

NOMTAFD = Nonunal time after first dose:
GM = Geometric Mean:

200V = Geometrie Coefficient of Variation:
SD = Standard Deviation:

AM = Arithmetic Mean:

Results for time points with N = 3,

Data Source: [04JROT: p0O52pkdm05)
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The individual and arithmetic mean observed pembrolizumab trough concentrations from these same
subjects are presented in the figure below:

Individual and Arithmetic Mean (SE) Pembrolizumab Ciyough -Time Profiles
Following Multiple I.V. Doses of 200 mg Q3W in Study KIN052
(a) Linear scale, (b) Log scale

(a) Lmear (b) Log-Linear
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Note: Grey lines represent individual concentration observations. Black dashed lines represent arithmetic mean
concentrations and error bars are associated +/- SE (Standard Error).
Data Source: [(4JROT: p052pkdm05]

PK comparison across indication (study KN0O52)
Comparison of PK parameters among KNOO1 Melanoma, KNOO1 NSCLC, and KNO52 urothelial cancer (UC)
subjects were presented in the following table and boxplots:

Geometric Mean (GMCV 2%) Serum Concentration Values of
Pembrolizumab Following Administration of Multiple LY. 200 mg Q3W
Fixed Doses in KN052 UC and Multiple 2 mg/kg Q3W LV. Doses in KN001
Melanoma and NSCLC

EN001 MEL EN00L NSCLC ENO52 UC
mg kg 2mg'kg 200 mg
NOMTAFD Cycle Relative N GMCVEs) N GM(C V%) N GMCVEs)
(day) time (ng/mL) (ng/mL) (ng/mL)

| 0.02 Cycle 1 (Week 0) Postdose 151 46.0 (37) 53 42.4 (32) 298 58.0(28)
2 Cyele 2 (Week 3) Predose 141 212 (51) 43 2.09 (39) 286 111 (42)
21.02 Postdose 8O 52.6 (49) - - - -

2 Cycle 3 (Week 6) Predose 47 16.6 (57) 38 11.5 (63) - -

63 Cyele 4 (Week 0) Predose - - - - 170 0.6 (51)
84 Cycle 5 (Week 12)  Predose | 62 19.6 (57) - - - —
105 Cycle 6 (Week 15)  Predose | 32 24.6 (34) 37 18.7 (42) - -
105.02 Postdose 30 65.6 (24) 26 58.9 (43) - -
147 Cycle § (Week 21)  Predose 31 23.5 (50) 21 18.9 (55) 59 28.0 (38)
147.02 Postdose - - - - 53 83.1(29)
168 Cyele @ (Week 24)  Predose 46 253 (50) - - - -

| 231 Cycle 12 (Week 33) | Predose 23 20.6 (35) 7 22 3 (64) 22 204(53) |
252 Cycle 13 (Week 36)  Predose 47 27.1 (50) = = = =
315 Cycle 16 (Week 45) | Predose 18 33.8(67) - - 10 33.4 (38)
336 Cycle 17 (Week 48) | Predose 30 322 (45) - - - -
483 Cycle 24 (Week 69)  Predose | 8 30.3 (40) -
504 Cycle 25 (Week 72) | Predose | 11 28.137) -

NOMTAFD = Nomanal time after first pembrolimumab administration;
GM = Geometre Mean,

2OV = Geometrse Coefficient of Variation;

Postdose samples are drawn within 30 man after infasion:

Fuaesults for time points with N = 3

Data Source: [(4TROJ: plp52poolpklq3w200£01]
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Boxplots with Serum Pembrolizomab Concentration Values from KN052
UC 200 mg Q3W Regimen Compared with KN001 Melanoma and NSCLC
2 mg/'kg Q3W Regimen
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Data Source: [04JRO0J: plp32poolpk2q3w200£01]

PK sample schedule in KNO45: Pre-dose pembrolizumab serum concentrations (Ctrough) 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 of the observed pembrolizumab trough (pre-dose) and post-dose concentrations in UC
subjects from KNO45 are presented in the table below:

Summary Statistics of Pembrolizumab Predose (Ciougn), Postdose (Cyay),

Post Cycle 1 Serum Concentration Values Following Administration of

Multiple 200 mg 1.V. Doses with a 3 Week Dosing Interval in KN045

Cycle NOMTAFD N GM (%CV) AM (SD) Min Median Max

day (ng/mL)

Predose (Cerougn)

Cycle 2 (Week 3) 21 233 13.1 (47) 142 (5) 0475 13.9 293
Cycle 4 (Week 9) 63 169 253 (52) 27.7 (11) 0.677 26.6 62.1
Cycle 8 (Week 21) 147 104 33.4 (64) 37.8(17) 113 375 956
Cycle 12 (Week 33) 231 73 39.2 (40) 42.0 (15) 14.5 394 83.1
Cycle 16 (Week 45) 315 44 39.0 (39) 41.7 (15) 12.2 422 90.9
Cycle 20 (Week 57) 399 22 38.7 (36) 41.0 (15) 19.3 373 82.8
Cycle 24 (Week 69) 483 8 36.7 (33) 38.5(12) 253 378 545

Postdose (C,,;) (Within 30 min post end of infusion)

Cycle 1 (Week 0) 0 247 65.7 (26) 67.9 (18) 339 65.9 144

Cycle 8 (Week 21) 147 97 103 (31) 107 (32) 44.8 103 219
Post Cycle 1 (72-168 hours post cycle 1)

Cycle 1 (Week 0) 5 245 29.0 (29) 30.2(9) 15.2 29.2 575

(GM = Geometric Mean;

(C'V% = Geometric Coefficient of Vanation;
SD = Standard Deviation;

AM = Anthmetic Mean;

Results reported for tune points with N > 3.

Data Source: [04JT5G: p045pkdmO09]
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The individual and arithmetic mean observed pembrolizumab trough concentrations from these same

subjects are presented in the figure below:

Individual and Arithmetic Mean (SE) Pembrolizumab Ci.qug, -Time
Profiles Following Multiple I.V. Doses of 200 mg Q3W in Study KN045
(a) Linear scale, (b) Log scale

(a) Linear (b) Log-Linear
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Note: Grey lines represent mdividual concentration observations. Black dashed lines represent arithmetic mean
concentrations and error bars are associated +/- SE (Standard Error).

Data Source: [04TT5G: p045pkdm09]

PK comparison across indication (study KN045)
Comparison of PK parameters among KNOO1 Melanoma, KNOO1 NSCLC, and KN045 urothelial cancer (UC)
subjects were presented in the following table and boxplots:

Geometric Mean (GMCV %) Serum Concentration Values of
Pembrolizumab Following Administration of Multiple L.V. 200 mg Q3W
in KN045 UC and Multiple 2 mg/kg I.V. Doses Q3W in KN001 Melanoma

and NSCLC
NOMTAFD Relative EN001 EN0O1 KNS
Cvele Time N AMelanoma ~ NSCLC ~ vcC
- (day) : GM(CV%) : GM(CV%0) ) GM(CV%)
| (ng/mly | (ng/mL) (ng/ml) |
Cryecle | (Week 0) 0 Postdose 151 46.0(37) 33 42431 247 65.7 26)
Cycle 2 (Week 3) 21 Predose 141 9.12(51) 43 2.09 3% 233 13.147)
Cycle 2 (Weeak 3) 21 Postdose 20 32.6(49) - -
Cycle 3 (Week 6) 42 Predose 47 16.6 (5T) 3g 11.5 (63) . .
Cycle 4 (Week 9) 63 Predose . - B . 169 25.3(52)
Cycle 5 (Week 12) 84 Predose 62 19.6(5T - -
Cyele 6 (Week 15) 105 Predose 32 24.6(34) 27 18.7 (42) -
Cyele 6 (Week 15) 105 Postdose 30 65.6(24) 26 58.9(43) -
Cyele & (Week 21) 147 Predose 31 23.5(50) 21 18.9 (35) 104 33.4064)
Cycle & (Week 21) 147 Postdose - - - - 97 103 (31)
Cyele & (Week 24) 168 Predose 46 25.3(59) - - - -
Cryele 12 (Week 33) 231 Predose 23 20.6(35) 7 223 (64) 73 39.2 (40)
Crycle 13 (Week 36) 252 Predose 47 27.1(50) = = = =
Cycle 16 (Week 45) 315 Predose 18 33.8(67) = - X 39.0 (39)
Cycle 17 (Week 48) 336 Predose 30 32.2(45) - - =
Cycle 20 (Week 37) 399 Predose - - - 2 38.7(36)
Cycle 24 (Week 69) 483 Predose 8 30.3 (40) - . ] 36.7(33)
Cycle 25 (Week 72) 504 Predose 11 281037 - - -
Cycle 33 (Week 96) 672 Predose 3 38.7(15) - - -
NOMTAFD = Nominal time after first pembrolizumab administration;
GM = Geometric Mean:
CW2%: Geometric Coefficient of Variation;
Postdose samples are drawn within 30 mun after infusion.

Data Source: [04JT5G: plp4Spoolpk2q3w200£01)
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Boxploets with Serum Pembrolizumab Concentration Values from KNO045
UC 200 mg Q3W Regimen Compared with KN001 Melanoma and
NSCLC 2 mg/kg Q3W Regimen
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Data Source: [04IT5G: plp45Spoolpk?q3w200£01]

Absorption

Pembrolizumab is dosed via the intravenous route and therefore is immediately and completely

bioavailable.

Distribution

Consistent with a limited extravascular distribution, the volume of distribution of pembrolizumab at
steady state is small (—=7.5 L; CV: 20%). As expected for an antibody, pembrolizumab does not bind to
plasma proteins in a specific manner.

Elimination

The systemic clearance of pembrolizumab is ~0.2 L/day (CV: 37%) and the terminal half-life (t2%) is
~25 days (CV: 38%).

Special populations

The effects of various covariates on the pharmacokinetics of pembrolizumab were assessed in population
pharmacokinetic analyses. The following factors had no clinically important effect on the clearance of
pembrolizumab: age (range 15-94 years), gender, race, mild or moderate renal impairment, mild hepatic
impairment and tumour burden. The relationship between body weight and clearance supports the use of
either fixed dose or body weight-based dosing to provide adequate and similar control of exposure.

Renal impairment

The effect of renal impairment on the clearance of pembrolizumab was evaluated by population
pharmacokinetic analyses in patients with mild or moderate renal impairment compared to patients with
normal renal function. No clinically important differences in the clearance of pembrolizumab were found
between patients with mild or moderate renal impairment and patients with normal renal function.
Pembrolizumab has not been studied in patients with severe renal impairment.
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Hepatic impairment

The effect of hepatic impairment on the clearance of pembrolizumab was evaluated by population
pharmacokinetic analyses in patients with mild hepatic impairment (as defined using the US National
Cancer Institute criteria of hepatic dysfunction) compared to patients with normal hepatic function. No
clinically important differences in the clearance of pembrolizumab were found between patients with mild
hepatic impairment and normal hepatic function. Pembrolizumab has not been studied in patients with
moderate or severe hepatic impairment (see section 4.2 of the SmPC).

2.3.3. Pharmacodynamics

Mechanism of action

KEYTRUDA is an antibody that binds to the programmed death-1 (PD-1) receptor and blocks its
interaction with ligands PD-L1 and PD-L2. The PD-1 receptor is a negative regulator of T-cell activity that
has been shown to be involved in the control of T-cell immune responses. KEYTRUDA potentiates T-cell
responses, including anti-tumour responses, through blockade of PD-1 binding to PD-L1 and PD-L2, which
are expressed in antigen presenting cells and may be expressed by tumours or other cells in the tumour
microenvironment.

Primary and secondary pharmacology

Immunogenicity

The samples were assayed for anti-pembrolizumab antibodies presence using a validated
electrochemiluminescence (ECL) immunoassay on the MesoScale Discovery (MSD) platform. Bioanalysis
of pembrolizumab ADA was carried out using the standard 3-tiered assay approach that consisted of
screening (Tier 1), confirmation (Tier 2) and antibody titer assessment (Tier 3).

Only Tier 2 confirmed ADA positive samples were moved to Tier 3 and reported with a titer value and a
NADb result.

The initial neutralising assay, as used at Intertek, was a validated ligand binding ECL assay and consisted
of two tiers: a screening tier and a confirmatory tier.

The first tier used a cut point aiming for 5% false positives while in the second, confirmatory, tier the cut
point allowed for 1% false positives. In the confirmatory tier, Protein G depletion was used to confirm the
presence of pembrolizumab neutralising antibodies. The neutralising assay was subsequently redesigned
at a second CRO (PPD). The assay was a validated ligand binding ECL assay in which the approach was
adjusted to a single tier approach. The assay cut point was aiming for 1% false positives instead of 5%,
supporting the elimination of a second tier.

An integrated immunogenicity evaluation has been performed using data across studies keynote-001, -
002, -006, -012, -013, -024, -045, -052, -055, -087 and -164. A total of 3727 subjects were included in
the immunogenicity assessment across indications (1535 melanoma, 1238 NSCLC, 101 HNSCC, 45 MSI-
H, 220 HL and 579 UC) and across doses (at 2 mg/kg Q3W, 10 mg/kg Q3W/Q2W and 200 mg Q3W).

Out of the 3727 subjects included in the immunogenicity assessment, 2034 subjects were evaluable.

The observed incidence of treatment emergent ADA in evaluable subjects based on the pooled analysis is
1.8% (36 out of 2034). Of the 36 treatment emergent positive subjects, 9 (1 melanoma, 5 NSCLC, 1 HL
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and 2 UC) tested positive in the neutralizing assay. The 9 subjects positive in the neutralising assay
accounted for a total incidence rate of treatment neutralizing positive subjects of 0.4% (9 out of 2034) in

the overall population.

A summary of subject immunogenicity results is reported below:

Summary of Subject Inmunogenicity Results (pooled analysis)

Stratified by treatment

Immunogenicity status All Ireatment
- treatments 2 mg'kg 10 m'g‘-"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(974%) | 533(97.1%) | 889 (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%)F 16 (1.7%)°
Neutralizing negative 27 (1.3%)°¢ 6(1.1%) 11 (2.0%)F 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” 434 703 62 54 182 509
427 764 59 51 179 497

cod
Negative (98.4%) | (963%) | (952%) | (94.4%) | (984%) | (97.6%)

Non-Treatment emergent positive’ 4 (0.9%) 6(0.7%) | 2(32%) | 2(3.7%) | 2(1.1°%)% | 5 (1.0%)

Neutralizing negative 3 (0.7%) 5(0.6%) | 2(3.2%) | 20(3.7%) | 2(1.1%)" | 5(1.0%)
Neutralizing positive 1 (0.2%) 1(0.1%) 0 0 0 0
Treatment emergent Positive’ 3(0.7%) S 1(1.6%) | 1(1.9%) | 1(0.6%) | 7(14%)

(2.9%)"¢
- a
Neutralizing negative 2 (0.5%) o 313 Joe 1(1.6%) | 1(1.9%) 0 5(1.0%)
.70
Neutralizing positive 1 (0.2%) 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 increase in titer

g: Including one subject with post dose sample ADA positive and pre dose sample missing.

h: Including one subject with pre and post dose sample ADA positive, and no mcrease in titer.

1: Including two subject with pre and post dose sample ADA positive, and no increase in 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

Data source [Appendix 9]

Pembrolizumab exposure for these treatment emergent (ADA and neutralizing) subjects was within the
same range of exposure observed for other non-positive subjects treated with the same regimen.

Evaluation of drug tolerance level

At the recommended dosing regimen of 200 mg, the pembrolizumab concentration in the last post-dose
sample was below the drug tolerance level (<DTL) for about 92.9% of the subjects, indicating that the

DLT for the ADA assay is adequate for 200 mg.
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Overview of Subjects with Pembrolizumab Concentrations Relative to the
Drug Tolerance Level of the ADA Assay in the Last Postdose Sample

Treatment
All
2 mo'k Ik 2
Treatments 2 mg/kg 10 mg/kg 200 mg
Assessable Subjects® 3727 706 2038 983
Last postdose sample: or\b o/ \b - B\
z X 2 %
Peiwotizamab conc. > DL 1444 (38.8%) 117 (16.6%) 1327 (65.1%) 0
Last postdose sample: - b 1y b b
. 2 % 20 (2.8% 3% 1%
Pembrolizumab conc. unknown 259 (6.9%) 0(28%) 169 (8.3%) 70(7.1%)
Last postdose sample: 2024 (54.3%)° | 569 (80.6%)° | 542 (26.6%)° | 913 (92.0%)"
Pembrolizumab conc. < DTL i ' : T
DTL: Drug Tolerance Level of the ADA assay.
a: Assessable subjects are subjects treated with pembrolizumab and with at least 1 postdose sample available.
b: Denominator was the number of assessable subjects.

Data source [Appendix 9]

2.3.4. PK/PD modelling

Previously, a pooled population PK analysis (report 04DDV3) using KNOO1, KNOO2 and KNOO6 studies was
performed to characterise serum concentrations over time based on a dataset including 2188 subjects
across the melanoma and NSCLC indications. This analysis is considered the definitive population PK
analysis to characterize pembrolizumab PK and inform the label for pembrolizumab.

The structure of the definitive population PK model for pembrolizumab has a 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). All PK parameters were allometrically scaled based on body
weight with separate exponents estimated for the clearance (CL, Q) and volume (Vc, Vp) parameters, as
follows:

R .

\ MedianWT )

where 6x is a typical value of a pharmacokinetic parameter P*, and 6y is the fixed-effect parameter to be
estimated. WT is the individual body weight, and Median
WT is the median body weight across the analysis population.

In addition to body weight, the existing population PK model contained several more covariate
relationships, which were established through a stepwise covariate search. The covariate relationships
used the following generic form for continuous covariates, similar to the relationships for body weight.

The following function was used to describe the effects of categorical covariates:
P =6_-(1+06)

Where 6x is a typical value of a pharmacokinetic parameter P*, and 0Oy is the fixed-effect parameter to be
estimated, and Cov is the (continuous) covariate value and Q is the indicator variable denoting the
category of the (categorical) covariate.

Specifically, the following covariates were included in the model:
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Covariate Type of covariate Parameter
Gender Categorical CL and Ve
Bilirubin Continuous CL
eGFR Continuous CL
Albumin Continuous CL and Ve
Tumor burden Continuous CL
ECOG performance status Categorical CL
Cancer type Categorical CL
Prior IPI treatment Categorical CL and Ve

In this model, the impact of these covariates on pembrolizumab exposure was limited (generally less than
20%) and therefore was not considered to be of clinical relevance.

Nevertheless, these covariates have been maintained in the model and re-estimated on the extended
dataset. Of note, in establishing the final model on the new dataset, the covariate cancer type was
reassessed. 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.

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.

Inter-individual variability (11V) of the PK parameters (CL, Volume of distributions (Vc and Vp) and inter-
compartmental clearance Q) was included using a log-normal random effects model.

Residual variability (RV), a composite measure of assay error, dose/sample time collection errors, model
misspecification, and any other unexplained variability within a subject, was modelled using a log-
transformed additive error model (for the Assessment of the population PK analysis, please refer to the
variation 11/11 of Keytruda).

No additional model development was performed in the current analysis, and the definitive population PK
was used as is. For this updated PK evaluation, the data from UC patients from studies KNO12, KN052
and KNO45 were added to the dataset. Therefore, the consistency of pembrolizumab PK in patients with
UC from studies KN012, KNO52 and KN045 with the established definitive population PK analysis was
analysed. The model was used to predict pembrolizumab levels in UC patients after 200 mg Q3W and 10
mg/kg Q2W and the predictions were compared with observed levels determined in studies KNO12,
KNO052 and KN045.

The final analysis dataset from studies KNOO1, KN0OO2, KNO06, KN0O52, KNO12 cohort C and KN045 used
for the population PK comprised of a total of 14976 pembrolizumab concentrations from 2794 patients, of
which 2743 PK observations were from 606 UC patients. The number of subjects and PK observations by
dose in the pooled analysis dataset are provided in the following table:

Numbers of Subjects and Observations by Dose and Dosing Regimen in
the Pooled Analysis Dataset (KN001, KN002, KN006, KN012, KN045, KN052)

Daoses N of subjects % of subjects N of PK observations % of PK abservations

1 mg'kg Q2W (non-UC) 4 0.143 43 0.287
1 mg'kg Q3W (non-UC) 6 0215 10 0.0668
2 mg'kg Q3W (non-UC) 435 15.6 2114 14.1
3 mg'kg Q2W (non-UC) 3 0.107 55 0.367
10 mg/kg Q2W (non-UC) 660 23.6 4117 275
10 mg/kg Q3W (non-UC) 1080 38.7 5894 394

10 mg/kg Q2W (UC) 33 1.18 169 1.13

200 mg Q3W (UC) 573 20.5 2574 17.2

Note: some subjects received more than one dose levels under dose escalation eohorts
Reviewed per SOP-QP2-005
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Goodness of fit plots

Goodness of fit plots of the final model using the integrated dataset, i.e. KNOO1, KNOO2, KNOO6, KN012,
KNO45 and KNO52, are reported below:

Goodness-of-fit Assessment for the Final Model

Log of Obsrv. Concentration pg/mL
Log of Obsrv. Concentration pg/mL

-25 0.0 25 50 3 3 [

-3 4] 3 8
Log of Indiv. Pred. Concentrations pa/mL Log of Pop. Pred. Concentrations pg/mL

o

Weighted Residual

Conditional Weighted Residual

3 0 3 8

-3 2 6 -3 0 3 8
Log of Pop. Pred. Concentrations pg/mL Log of Pop. Pred

Concentrations pg/mL

Black dots are UC individual data. Grey dots are individual data for other indications. solid lines are smooth lines. In the two plots of the first row. bold dashed
lines are lines of identity, whilst in the two plots of the second row dashed lines represent zero line.

Conditional Weighted Residual
Conditional Weighted Residual

x]

0 100 200 300 400 500 0 250 500 750
Population Predicted Concentrations ug/mL Time after first dose (day)

Black dots are UC individual data; Grey dots are individual data for other indications; dashes lines are zero line whilst solid lines are the smooth lines.
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Pharmacokinetic in target population

In support of this specific submission, a focused PK analysis was conducted primarily to show the
similarity of observed concentrations in subjects with UC in KNO12 (10 mg/kg Q2W), KN052 and KN045
(200 mg Q3W) with the predictions from the definitive population PK analysis.

Comparison UC vs Other Indications

The existing population PK model for pembrolizumab was used to re-estimate the PK-parameters for the
complete updated dataset (including data from UC patients from studies KNO12, KNO52 and KN045).

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.

Comparison of parameter estimates of the final model using the integrated dataset (i.e. KNOO1, KN0OO2,
KNOO0O6, KN012, KN0O45 and KNO52) and the dataset used in previous pop PK model (Pooled Protocol
KNOO1, KNOO2 and KNOO6 Dataset) is shown in the table below:
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Comparison of Population Pharmacokinetic Parameters of
Pembrolizumab (MEK-3475) from the Previous Model with Non-UC vs.
Updated Model Including UC Subjects

The Previous Model N=2188
[Fef. 5.3.5.3: 04DDV3]

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

Parts and Studies included in
the analysis

Melanoma™NSCLC; A, Al A2 Bl,
B2.B3,C.D.F1,F2 and F3 from
EMN001, KWN002, KN006

Melanoma™WSCLC; A Al
A2 B1,B2,B3, C,DandF1.
F2, and F3 from EN001,
EM002, EN00&

UC: EN012, EN045 EN055

Data cut-off date

ET001V0L; 26-Tuly-2013
EM001V02; 18-Apnl-2014
ETT001V04; 23-Tamuary-2015
ETT002W01; 12-May-2014
ET006W02; 3-March-2015

ER00IVOL; 26-Faly-2013
E2001VOZ; 18-Apnl-2014
EZN001V04: 23-Tanuary-20135
ER00ZVOL; 12-May-2014
EM006V02; 3-March-2015
EMN012V02; 01-Sep-2013
E043V01; 07-5ep-2016
EM05IVOL; 01-Sep-2016

" UC not included in update model.

not apphicable.
Rewiewed per SOP-QP2-005

Parameter Value %WRSE LV Value 1WRSE | %WCV®
CL (Liday) 022 214 379 0.235 165 378
Velil) 348 0.892 20.6 347 0.749 20.3
Q (Liday) 0.793 402 379 0.731 274 378
Ve @) 4.06 201 20.6 354 1.61 20.3
a for CL and Q 0.595 7095 0.357 721

a for Ve and Vpe 0.489 6.06 0.505 4.95

Albumin on CL -0.907 8.39 0671 18.7

eGFR on CL 0.135 23.2 0.121 214
GENDEE an CL 0.152 11.7 -0.158 10.0
e S ™ 0.145 17.1 NA NA

Cancer Type (UC vs

l[e|+_‘€5('l_.?§'+mher} on CL HA A 0146 163

Bazeline ECOG on CL -0.0739 227 -0.108 146

Bazeline tumor size on CL 0.0872 12.2 0.100 104

IPI prior treatment status on CL 0.139 184 0.085 247

Albumin on Ve -0.208 22.7 -0.157 172

GENDER. Ve -0.134 931 -0.134 835

IP]I prior treatment statuz on Ve 0.0735 235 00717 235

Residual error 0272 1.87 0.259 1.86

* 2LV of madual emor 1s related to estumate of between-subject vanability on this parameter

Presented population parameter esimates exclude effects of covaniates; therefore apply to a hypothetical typical patient
with average chamctenstics. CL: clearance; Ve: central volume of distnbution; () infercompartmental clearance; Vp:
peripheral volhie of distibution; “RSE: melative standard ervor (%0); 95% CI: 95% confidence interval of parameter
estimate based on bootstrap results; %CV: coafficient of vanation of betwesn-subject dismbutions of parameters; MA:

Distributions of individual post-hoc parameter estimates for clearance and central volume of distribution
by indication UC and non-UC (melanoma, NSCLC, other) is presented below:

Comparison of CL and Vd Using the Individual Empirical Bayes

Parameters by Indication

N=1612 N=554 N=22 N=508 5 N=1612 N=554

—_
-1 —
=
c
0.4 £
— 3
> 1 =)
[3+] =

° w1l
= T
203 5
:
© 3

a GE!
Qo2 =
©
£

=1 5 |
@
o
0.1

Melanoma  NSCLC Other

Reviewed per SOP-QP2-005

uc Melanoma  NSCLC

|

N=22 k=808

Other uc
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A tabular summary of descriptive statistics for post-hoc estimates and derived parameters for the 200 mg
Q3W regimen in the UC population is provided below:

Descriptive Statistics of Individual PK Parameters (CL, Vc) and Derived
Parameters (Cpax, AUC, t1/2, Cpinss) at 200 mg Q3W in UC Patients

N Mean Median Standard
deviation

CL (L/day) 573 0.249 0.227 0.113
Ve (L) 573 331 328 0.699
Cppy (ug/mL) 516 62.7 60.6 133
Cminb 150 335 324 13.2
(ng/mL)
Half hife (days) 573 242 239 717
AUC,, 573 1850 1760 707
(ng d/mL)
Vd.. (L) 573 7.16 7.07 1.4
Time to steady state 573 121 119 359
(days)

* Cmax 15 concentration at time of peak sample in Cyele 1
? Cnun 1s trough concentration Cycle 8 through 12
Reviewed per SOP-QP2-005

Additionally, the observed exposures for UC subjects receiving the 200 mg Q3W regimen were compared
to prior data at 2 mg/kg Q3W and 10 mg/kg Q2W in melanoma and NSCLC subjects:

Pembrolizumab (MK-3475) Exposure across Indications at Clinically
Tested Dose Regimens (Log Scale)

200001

150007 ‘ ‘

100007 ‘

£000

AUCss, 6wk (pg.dayimL)

10001

MN=435 N=573 N=812 N=33 N=385

MEL/NSCLC 2 mg/g Q3W UC 200 mg Q3w MEL/NSCLC 10 mg/ikg Q3w UC 10 mg/kg QW MEL/NSCLC 10 mg/g Q2W

Reviewed per SOP-QP2-005

When assessed specifically for line of therapy (first line / second line) the exposures at 200 mg Q3W in
UC subjects are similar to those from other indications at the same regimen.
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The following figure shows a comparison of exposure (AUC) across indications at clinically tested doses
(log Scale) for the first- and second line UC patients, separately.

Pembrolizumab (MK-3475) Exposure (AUC) Across Indications at Clinically Tested Doses (Log
Scale)

First line (KN0O52)

N=435 N=1080 N=gE) N=33 N=a7 Ne152 N=311
; |
10,000
(o]
=
< !
e -; i
Eg i ] ! ¢ i
a H
8F :
sSE .
E
T
2 1,000
I
L}
!
2mgkg Q3W 10 mg/kg Q3W 10 mgkg QZW 10 mg.'kg Qzw  z00 e mw 200 mg Q3W 200 mg Qaw
MELNSCLC MEL/NSCLC MEL/NSCLC NSCLC uc
Note: Individual AUCss, 6 weeks estimates based on post-hoc clearance estimates,
Sowurce: [Ref. 5.3.5.3: 04JROJ: Figure 6]
Second line (KN045)
N=435 N=1080 N=850 M=33 N=a7 N=152 N=262

10,000

0

=1

T l
i

£8 i | | i

i1 :

) E .

E

S

o 1,000 i 1
L 1

2mgkgO3W 10 mpkg O3W 10 mgikg O2W 10 mgfkg Q2W 200mgO3W  200mgO3W 200 mg 03w
MEL/NSCLC MEL/NSCLC MEL/NSCLC HandM NSCLC uc
Note: Individual AUCss, 6 weeks estumates based on post-hoc clearance estunates,

Source: [Ref. 5.3.5.3: 04JT3G: Figure 6]

The figures below report the Pembrolizumab serum concentrations for the UC subjects treated with 10
mg/kg Q2W or 200 mg Q3W, together with a predicted concentration range (median and 90% prediction

interval) from the definitive population PK model, based on the data from patients with melanoma or
NSCLC.

Assessment report
EMA/512404/2017 Page 28/146



Consistency of Observed Concentrations in UC Subjects with Predictions
Based on Definitive Population PK Model: Pembrolizumab (MK-3475)
Concentration-Time Profiles during the First Dose (left panel) and at
Steady State (right panel) of Repeated Dosing at 10 mg/kg Q2W

500
L

e e o

50100

10 20
L

Serum MK3TS concentration [ugfml)
g
L

Serum MK3475 concentration fug/mL)

Observed Observed after 22 weeks
— = = Medianpredicted - = == Medan predicied
T T T T T T T T
a 5 10 15 (4] 5 10 15 20
Time since first dose (day) Time since last dose (day)

Left panel: after first dose: right panel: at steady state (after 22 weeks). Dots are individual data from UC
patients; Solid line is median prediction from the model for a regimen of 10 mg/kg Q2W and the shaded area
represents the 90% prediction interval.

Reviewed per SOP-QP2-005

Consistency of Observed Concentrations in UC Subjects with Predictions
Based on Definitive Population PK Model: Pembrolizumab (MK-3475)
Concentration-Time Profiles during the First Dose (left panel) and at
Steady State (right panel) of Repeated Dosing at 200 mg Q3W
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Left panel: after first dose: right panel: at steady state (after 21 weeks). Dots are individual data from UC

patients; Dashed line is median prediction from the model for a regimen of 200 mg Q3W and the shaded area

represents the 90% prediction interval.

Reviewed per SOP-QP2-005

The MAH provided additional comparison of the observed PK data (trough and peak concentrations at
each cycle) with those obtained with the 200 mg Q3W flat dose for UC and non-UC patients (1L NSCLC
and HL) by means of tabular summaries of descriptive statistics and boxplots. Exposure reached in

patients with UC is consistent with other indications at the same dose level.

2.3.5. Discussion on clinical pharmacology

The starting point for the population PK analysis submitted in this variation application was the previous
population PK analysis 04DDV3 based on dataset including 2188 subjects across the melanoma and
NSCLC indications (KNOO1l, KNOO2 and KNOO6 studies). This analysis is considered the definitive
population PK model to inform the label for pembrolizumab and no further model development was
performed in the current analysis which incorporates data from UC patients recruited in studies KNO12
(Cohort C), KNO45 (second line) and KNO52 (first line cisplatin ineligible).

Thus, the final dataset consists of a total of 14976 determinations of pembrolizumab concentrations from
2794 patients (606 UC out of 2794).
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The approach taken was to utilise the definitve population PK model to predict pembrolizumab levels in
UC patients after 200 mg Q3W and 10 mg/kg Q2W. The predictions were compared with observed levels
determined in studies KN0O12 (Cohort C), KN0O45 and KNO52.

Overall, the model proved adequate to capture pembrolizumab concentration indicating that the definitive
population PK model provides an adequate representation of the pembrolizumab pharmacokinetics in UC,
in addition to melanoma and NSCLC.

Observed plasma concentration in UC subjects both during the first dose (10 mg/kg or 200 mg Q3W) and
at steady state after repeated doses (10 mg/kg or 200 mg Q3W) fall within the range of predicted
concentration showing consistency in exposure between UC and other indications.

The PK report and the evaluation of studies KN0O12, KNO45 and KNO52 include descriptive statistics of
serum concentration values of pembrolizumab following administration of multiple 1.V 200 mg Q3W in UC
patients and multiple 2 mg/kg 1.V doses Q3W in KNOO1 melanoma and NSCLC patients.

Comparisons of peak and trough concentrations between indications showed that Pembrolizumab serum
concentrations in cycle 1, 2 and 8 observed at 200 mg Q3W in UC patients are slightly higher compared
to the range of concentrations at dose levels of 2 mg/kg Q3W observed in MEL and NSCLC patients.

The data presented showed that this difference in pembrolizumab concentration (higher value in UC
patients after 200 mg Q3W compared to MEL and NSCLC after 2 mg/kg Q3W) is mainly evident in study
KNO45 (second line).

Generally, considering the flat relationship between dose and exposure, it is considerate unlikely that this
difference could lead to a significant clinical effect.

However, all comparisons were made with other indications approved with the weight based dose
regimen of 2 mg/kg, thus excluding indications approved with the flat dose of 200mg Q3W such us 1L
NSCLC and HL. Similarly, the Boxplot reporting pembrolizumab exposure across indications did not
consider the 200 mg Q3W dosing in 1L NSCLC (study KN0O24) and HL (study KN087).

Additional comparison of the observed PK data were provided (trough and peak concentrations at each
cycle) with those obtained with the 200 mg Q3W flat dose for UC and non-UC patients (1L NSCLC and HL)
by means of tabular summaries of descriptive statistics and boxplots.

The available concentrations after administration of the fixed dose of 200 mg Q3W for UC patients
(KEYNOTE-052 and -45) were compared with those observed for 1L NSCLC patients (KN024), and cHL
patients (KN0O87) for each cycle by time point. Exposure reached in patients with UC is consistent with
other indications at the same dose level.

Moreover, a difference was observed in the PK profile of Pembrolizumab in UC patients when considering
1L and 2L studies separately, with lower exposure (AUC_ss) achieved in the first-line study KNO52. To
better address the comparability among UC patients and among other indications, Pembrolizumab (MK-
3475) Exposure (AUC) Across Indications at Clinically Tested Doses in linear scale was provided.

As requested, the applicant elaborated on the comparison of PK in UC vs non-UC and among both UC
patient groups (1L, 2L). PK differences that have been detected are deemed to be minor.

An integrated immunogenicity evaluation has been performed using data across studies keynote-001, -
002, -006, -012, -013, -024, -045, -052, -055, -087 and -164. A total of 3727 subjects were included in
the immunogenicity assessment across indications (1535 melanoma, 1238 NSCLC, 101 HNSCC, 45 MSI-
H, 220 HL and 579 UC) and across doses (at 2 mg/kg Q3W, 10 mg/kg Q3W/Q2W and 200 mg Q3W). Out
of the 3727 subjects included in the immunogenicity assessment, 2034 subjects were evaluable. The
observed incidence of treatment emergent ADA in evaluable subjects based on the pooled analysis is
1.8% (36 out of 2034). Of the 36 treatment emergent positive subjects, 9 (1 melanoma, 5 NSCLC, 1 HL
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and 2 UC) tested positive in the neutralizing assay. The 9 subjects positive in the neutralizing assay
accounted for a total incidence rate of treatment neutralizing positive subjects of 0.4% (9 out of 2034) in
the overall population.

The incidence of treatment emergent ADA in subjects with UC is comparable to the overall incidence and
consistent with other indications. No impact of binding or neutralizing ADA on pembrolizumab exposure
was observed.

2.3.6. Conclusions on clinical pharmacology

The pharmacology data submitted are considered appropriate and supportive for this application.

2.4. Clinical efficacy

To support the Keytruda extension of indication in the treatment of locally advanced or metastatic
urothelial carcinoma both for patients who have received prior chemotherapy and for those who are not
eligible for cisplatin-containing chemotherapy, two single pivotal studies, each including patients in the
two specific settings, have been submitted:

1. Study KEYNOTE-045, in a second-line setting for patients who progressed following treatment

with platinum-containing chemotherapy, and

2. Study KEYNOTE-052 in patients previously untreated and not eligible to cisplatin-containing

chemotherapy.
Study ID/ Study design Treatment No of pts Demographics Primary Secondary
centres/ planned/ endpoint efficacy
locations random/ endpoints
treated

KEYNOTE-045 Randomized (1:1), pembrolizumab Sex: 200M/70F PFS ORR

multicenter, open-label, 200 mg IV Q3W 235/270/266 (RECIST 1.1) by BICR (RECIST and
120 enrolling active-controlled trial of Median age mRECIST 1.1)
centers in 29 pembrolizumab (min/max): os by BICR
countries: monotherapy vs 67 years (29-88)

investigator’choice in DOR
Australia (3), subjects with metastatic (RECIST 1.1)
Austria (4), or locally by BICR
Belgium (2), advanced/unresectable Sex: 202M/70F
Canada (2), urothelial carcinoma
Chile (2), that had recurred or Investigator’s choice 235/272/255 Median age
Denmark (4), progressed following (min/max): PFS
France (5), platinum-containing 65 years (26-84) (mRECIST 1.1)
Germany (4), chemotherapy. paclitaxel 84 pts treated by BICR
Hungary (5), 175 mg/m? IV Q3W
Ireland (1), or PFS
Israel (7), Italy At 6 and 12
(6), Japan (20), docetaxel 84 pts treated mo
Netherland (3), 75mg/m? IV Q3W (RECIST 1.1)
New Zealand or by BICR

(2), Norway (2),

Peru (1), Poland
(1), Portugal
(2), Puerto Rico
(1), Romania
(2), Singapore
(1), Spain (6),

South Korea (3),

Singapore (1),
Sweden (1),
Turkey (4),
United Kingdom
(2), United
States (19),
Taiwan (5).

vinflunine
320 mg/m? IV Q3W

87 pts treated
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KEYNOTE-052

77 enrolling
centers in 17
countries:

Australia (1),
Canada (8),
Denmark (2),
Guatemala (2),
Hungary (4),
Ireland (1),
Israel (5), Italy
(3), Malaysia (1)
Netherland (1),
Puerto Rico (1),
Singapore (2),
Spain (9),
Republic of
Korea (3),
United Kingdom
(4), United
States (28),
Taiwan (2).

Non-randomized,
multicenter, open-label
trial, in subjects with
metastatic or locally
advanced/unresectable
or metastatic urothelial
carcinoma who have not
received prior systemic
chemotherapy, and who
are not eligible to
receive cisplatin.

pembrolizumab
200 mg IV Q3W

350/370/370

ORR
(RECIST 1.1) by BICR
in
eall patients
oPD-L1 + (CPS21%)
ePD-L1 strongly +

DOR
(RECIST 1.1)
by BICR

PFS
(RECIST 1.1)
by BICR

oS

2.4.1. Dose response study(ies)

A fixed-dose regimen of pembrolizumab 200 mg Q3W is administered in both pivotal studies for the
treatment of urothelial carcinoma (UC). Thirty-three patients with heavily pre-treated urinary tract cancer
received pembrolizumab 10 mg/kg Q2W in the phase Ib multi-cohort study KEYNOTE-012. Among the
overall 27 patients PD-L1 >1% assessable for activity, an overall response rate of 26%, including 11% of
complete responses (by independent central review per RECIST 1.1), was achieved. Overall, the median
duration of response was 10 months, with 2 CR still ongoing after 13 months of median follow up
(Plimack E R, et al Lancet Oncol 2017; 18:212-220).

An integrated body of evidence suggests that 200 mg Q3W of pembrolizumab provides similar response
to 2 mg/kg Q3W, 10 mg/kg Q3W, and 10 mg/kg Q2W.

Overall, the clinical data in urothelial carcinoma subjects, demonstrating efficacy at 200 mg Q3W and

similarity of clinical response over a wide dose range (200 mg flat dose to 10 mg/kg), in conjunction with
an integrated body of evidence in melanoma and NSCLC patients, support the use of pembrolizumab 200
mg Q3W fixed-dose as the appropriate dosing for urothelial carcinoma (see Section 2.3.4).
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2.4.2. Main study(ies)

Study Keynote-045: A Phase 111 Randomized Clinical Trial of Pembrolizumab
versus Paclitaxel, Docetaxel or Vinflunine in Subjects with Recurrent or
Progressive Metastatic Urothelial Cancer

Figure: Trial design

PD

Stratification by: MEK-3475 os/
200mg q3wk | Safety
1. ECOG status Randomize Follow-
0/1lor2 Up
2. Liver ] 11
metastases ’ Investigator's
presence or Choice: PD os/
absence » Safety
3. Hemoglobin Paclitaxel Follow-
=10 g/dL or 175 mg/m? g3wk Up
210 g/dL Docetaxel
4. Time from last 75 mg/m? g3wk
dose of prior Vinflunine
chemotherapy 320 mg/m?* g3wk
<3 months (90
daysjorz 3
months

Note: The overall proportion of subjects receiving vinflunine in the control arm was initially planned to be
capped at approximately 35%, however, the cap was never implemented. Vinflunine was only a
comparator option in countries where vinflunine is approved for the treatment of metastatic urothelial
cancer. Docetaxel was only a comparator option for subjects with a total bilirubin <1 x ULN, and an AST
< 1.5 x ULN if alkaline phosphatase is also >2.5 x ULN.

Methods

Study participants

Main inclusion criteria

e Histologically or cytologically confirmed diagnosis of urothelial cancer of the renal pelvis, ureter,
bladder, or urethra. Both transitional cell and mixed transitional/nontransitional cell histologies
were allowed, but transitional cell carcinoma had to be the predominant histology.

e Age =18 years

e Progression or recurrence of urothelial cancer following receipt of a 1% line platinum-containing
regimen (eg, cisplatin or carboplatin) that was received:

a. in the metastatic setting or for inoperable locally advanced disease;

or
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b. as adjuvant therapy following cystectomy for localized muscle-invasive urothelial cancer, with
recurrence/progression < 12 months following completion of therapy;

or

c. as neoadjuvant therapy prior to cystectomy for localized muscle-invasive urothelial cancer, with
recurrence < 12 months following completion of therapy.

Notes: 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. 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.

e 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 (ie, third-line 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.

e Provided tissue for biomarker analysis from an archival tissue sample or newly obtained core or
excisional biopsy of a tumor 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 enroliment.

e Measureable disease based on RECIST 1.1 as assessed by the Investigator/site radiologist. Tumor
lesions situated in a previously irradiated area were considered measureable if progression had
been demonstrated in such lesions.

e ECOG Performance Status of O, 1, or 2, as assessed within 10 days prior to treatment initiation.
Subjects with an ECOG-PS of 2 had to have a hemoglobin > 10 g/dL, could not have liver
metastases, and must have received the last dose of their last prior chemotherapy regimen > 3
months (90 days) prior to enroliment.

Main exclusion criteria

e Disease suitable for local therapy administered with curative intent.

e Current or previous participation in a study of an investigational agent, with study therapy
received or investigation device used within 4 weeks of the first dose of treatment.

e Diagnosis of immunodeficiency or ongoing systemic steroid therapy or any other form of
immunosuppressive therapy within 7 days 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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e Prior anticancer monoclonal antibody within 4 weeks prior to study Day 1 or not recovered (ie, <
Grade 1 or at baseline) from AEs due to agents administered more than 4 weeks earlier.

e Prior chemotherapy, targeted small molecule therapy, or radiation therapy within 2 weeks prior to
study Day 1 or who had not recovered (ie, < Grade 1 or at baseline) from AEs due to a

previously administered agent.

Notes: Subjects with < Grade 2 neuropathy or < Grade 2 alopecia are an exception to this criterion and
could qualify for the study. If a subject received major surgery, they must have recovered adequately
from the toxicity and/or complications from the intervention prior to starting therapy.

¢ Known additional malignancy progressing or requiring 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 identified incidentally
following cysto-prostatectomy for bladder cancer was acceptable, provided that Stage was
T2NOMO or lower, Gleason score < 6, and prostate-specific antigen undetectable.

e History of severe hypersensitivity reaction (eg, 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 polysorbate 80, or to
vinflunine or other vinca alkaloids.

e 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 not in the best interest of the subject to participate, in the opinion of the treating
Investigator.

e Prior therapy with an anti-PD-1, anti-PD-L1 agent, or with an agent directed to another co-
inhibitory T-cell receptor (e.g. CTLA-4,0X-40, CD137).

e Known active central nervous system metastases and/or carcinomatous meningitis. Subjects with
previously-treated brain metastases could participate provided they are 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 7 days prior to trial treatment. This exception
did not include carcinomatous meningitis, which was excluded regardless of clinical stability.

e Active autoimmune disease requiring systemic treatment within the past 3 months or a
documented history of clinically severe autoimmune disease, or a syndrome that required
systemic or immunosuppressive agents. Subjects with vitiligo, Type | 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 Sjégren’ s syndrome
were not excluded from the study.

e Required ongoing therapy with a medication that was a strong inhibitor or inducer of the CYP3A4
enzymes.

e Administration of live vaccine within 30 days prior to the first administration of study medication.

Assessment report
EMA/512404/2017 Page 35/146



Treatments

e Pembrolizumab 200 mg administered as a 30 minute (-5 min/+10 min) IV infusion Q3W.

e Investigator’s choice:

o paclitaxel 175 mg/m? administered over 1 hours IV infusion Q3W

o docetaxel 75 mg/m? administered over 1 hour IV infusion Q3W

o vinflunine 320 mg/m? administered as a 20 minute IV infusion Q3W

The appropriate premedication regimen prior to paclitaxel and docetaxel administration may be
determined by the investigator.

In case of mild hepatic impairment (total bilirubin > 1.25 x ULN), paclitaxel was to be started at a dose
of 135 mg/mZ.

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

Vinflunine was only a comparator option in countries where vinflunine was approved for the treatment of
metastatic urothelial cancer. Vinflunine starting dose was to be maodified in the following cases:

ECOG-PS= 1 or ECOG-PS 0 and prior pelvic irradiation 280 mg/m=2 Q3W

In the absence of any hematological 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

Renal impairment

moderate (40 ml/min<CrCl<60 ml/min) 280 mg/m2 Q3W

severe (30 ml/min<CrCl<40 ml/min) 250 mg/m2 Q3w

Liver impairment
Child-Pugh grade A or Prothrombin time > 60% NV 250 mg/m2Q3wW
and 1.5xULN < Bilirubin < xULN and presenting
transaminases > ULN and/or GGT > 5xULN

Age =75 years

=75 years <80 280 mg/m= Q3W

>80 years 250 mg/m2Q3W
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Subjects continued with the assigned treatment until RECIST 1.1-defined progression confirmed by the
investigator/site radiologist, unacceptable toxicity, intercurrent illness that prevented further
administration of treatment, Investigator’'s decision to withdraw the subject, subject withdrew consent,
confirmed positive pregnancy test, non-compliance with trial treatment or procedure requirements, the
subject had received 24 months of pembrolizumab treatment or administrative reasons.

Despite RECIST 1.1 defined progression, pembrolizumab could have been continued while awaiting
radiologic confirmation of PD. If repeat imaging still meets the threshold for PD (= 20% increase in
tumor burden compared to nadir) but shows a reduction in tumor burden compared to the previous time
point, treatment may be continued as per treatment calendar after consultation with Sponsor.

Patients who stopped pembrolizumab after receiving 24 months of treatment for reasons other than
disease progression or intolerability, or after a complete response having received at least 24 weeks of
pembrolizumab and at least 2 treatments beyond the date of initial CR declared, may have been eligible,
at discretion of the investigator, for up to one year of retreatment upon experiencing disease progression
(Second Course Phase).

Patients in the experimental arm were allowed to stay on treatment after PD based on RECIST 1.1 to
account for pseudo-progressions and delayed responses. Overall, 98 patients were treated beyond first
radiographic progression, and treatment was continued in 40% of them, including 17 patients who were
not confirmed to be in progression and 22 patients with confirmed radiographic progression.

Objectives

The study primary objective was to demonstrate the superiority of pembrolizumab versus Investigator's
choice (paclitaxel, docetaxel or vinflunine) in terms of Progression Free Survival (PFS) per RECIST 1.1 by
blinded independent central review (BICR), and of Overall Survival (OS) in all subjects with
recurrent/progressive after platinum-based chemotherapy metastatic urothelial cancer, as well as in
those with PD-L1 positive (CPS=1%) and PD-L1 strongly positive (CPS=10%) tumors.

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

e H1: PFS in all subjects (regardless of PD-L1 expression)

e H2: OS in all subjects (regardless of PD-L1 expression)

e H3: PFS in subjects with PD-L1 positive expression (CPS=1%)

e H4: OS in subjects with PD-L1 positive expression (CPS>1%)

e H5: PFS in subjects with PD-L1 strongly positive expression (CPS=10%)
e H6: OS in subjects with PD-L1 strongly positive expression (CPS>10%)

As secondary objectives, Objective Response Rate (ORR) and response duration per RECIST 1.1 by BICR,
ORR per modified RECIST (mRECIST) by BICR, PFS per mRECIST by BICR and per RECIST 1.1 from
randomization to specific timepoints (6 months, 12 months), and safety and tolerability profile of
pembrolizumab compared to Investigator's choice were evaluated in all subjects, as well as in those with
PD-L1 positive (CPS21%) and PD-L1 strongly positive (CPS>10%) recurrent/progressive metastatic
urothelial cancer.

Other exploratory objectives were to evaluate changes in health-related quality of life assessment from
baseline (eEORTC QLQ-C30), to characterize utilities (eEQ-5D), to investigate the relationship between
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PD-L1 expression and response to pembrolizumab treatment, as well as between pembrolizumab
treatment and biomarkers predicting response (eg, immunohistochemistry, proteomic signatures, genetic
variation, and gene expression signatures) utilizing newly obtained or archival formalin-fixed, paraffin-
embedded (FFPE) tumor tissue, and to evaluate PFS per RECIST 1.1 by Investigator review in the next
line of therapy in patients treated with pembrolizumab in comparison to those who received paclitaxel,
docetaxel or vinflunine.

Outcomes/endpoints

The dual primary efficacy endpoints were PFS (i.e. time from randomization to the first documented
disease progression per RECIST 1.1 based on BICR or death due to any cause, whichever occurs first),
and OS (i.e. time from randomization to death due to any cause).

As secondary endpoints, ORR per RECIST 1.1 and mRECIST by BICR, duration response per RECIST 1.1
by BICR and PFS per mRECIST were evaluated.

ORR was defined as the proportion of the subjects in the analysis population who have a confirmed
complete response (CR) or partial response (PR), based upon blinded independent central radiologists’
review per RECIST 1.1.

Response duration was defined as the time from first documented evidence of confirmed CR or PR until
disease progression or death. For subjects who had not progressed or died at the time of analysis,
response duration was censored at the date of their last tumor assessment.

PFS and ORR per mRECIST were defined as for endpoints using RECIST 1.1, with the exception that a
confirmation of progressive disease (PD) at least 4 weeks after the initial assessment was required for
subjects who remained on treatment following a documented PD per RECIST 1.1. Subjects who
discontinued treatment following a documented PD assessment per RECIST 1.1 were counted as having
disease progression on the date of the documented PD assessment.

The assessment of response was performed initially at Week 9 (£7days), then every 6 weeks (7 days)
for the first year and every 12 weeks (£7 days) thereafter. Images obtained on study were submitted for
BICR and were assessed based on the RECIST 1.1 for determination of ORR and 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.

Among the planned exploratory endpoints, results have been submitted for EORTC QLQ-C30 and
EUROQoL EQ-5D. No formal hypotheses were formulated for PRO.

The global health status/quality of life scale from EORTC QLQ-C30, containing 5 functioning scales
(physical, role, cognitive, emotional, and social), 3 symptom scales (fatigue, nausea, pain), and six single
item measures (dyspnea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties), was
the key PRO endpoint, in particular in terms of mean score changes from baseline to week 15 and Time to
deterioration (TTD), measured as the time point when the score decreases by =10 (out of 100), with or
without subsequent confirmation. Supportive analyses included all QLQ-C30 sub-scales/items and
alternative approaches such as estimating the effect of disease progression on HRQoL.
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Sample size

The trial planned to randomize 470 subjects in a 1:1 ratio between pembrolizumab and the standard
treatment arm. The sample size calculation was driven by survival events. Assuming the prevalence rates
of PD-L1 CPS >1% and PD-L1 CPS =10% subjects among the overall population of 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 assumptions for the sample size and power calculation of PFS were that PFS follows an exponential
distribution with a median of 4 months in the standard treatment arm; the true HR 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 enrollment period of 12 months; and a yearly drop-out rate of 5%.

Based on information from study KEYNOTE-052, indicating that the PD-L1 CPS > 10% cutpoint is more
meaningful than CPS > 1% used in KEYNOTE-012, the study protocol was amended after 1A1, and only
the primary hypotheses for all comers and subjects with PD-L1 CPS >10% were retained.

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, with 97% power for the PFS hypothesis in PD-L1 CPS > 10%
subjects and >99% power for the PFS hypothesis in all subjects.

The sample size and power calculation of OS are based on the assumptions that OS follows an
exponential distribution with a median of 8 months in the standard treatment arm; the hazard ratio for
OS between pembrolizumab and standard treatment is 0.5, 0.6, and 0.7 for PD-L1 CPS > 10%, PD-L1
CPS > 1%, and all subjects, respectively (deemed to be clinically meaningful in this population); an
enrollment period of 12 months and a minimum of 18 months follow-up after enroliment completion; and
a yearly drop-out rate of 2%.

The final OS analysis was 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 OS superiority of
pembrolizumab compared to standard therapy at the pre-specified initial alpha (one-sided) levels in PD-
L1 CPS =210% and all subjects, respectively.

The family-wise type | error rate is controlled at 2.5% (one-sided) with 0.5% allocated to the PFS
hypotheses and 2.0% allocated to the OS hypotheses.

Randomisation

Randomization (1:1) to pembrolizumab or the Investigator’s choice (paclitaxel, docetaxel, or vinflunine)
occurred centrally with block size of 2 within each of strata, using an interactive voice response
system/integrated web response system (IVRS/IWRS). Investigators had to select 1 treatment among the
control arm options before randomization occurred to use in the event that the subject was randomized
to the control arm.

Randomized patients were stratified according to ECOG-PS (0/1 versus 2), presence or absence of liver
metastases, Hemoglobin (=10 g/dL versus <10 g/dL), and time from completion of most recent
chemotherapy (<3 months or =3 months).
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Blinding (masking)

Not applicable. This was an open label trial.

However, in order to ensure the unbiased use/ integrity of the PD-L1 analysis, the Medical Monitoring
Team, consisting of clinical, statistical, statistical programming, and data management personnel, was
blinded to treatment assignments and PD-L1 biomarker results (including CPS =1%), until the Cut-off
value of PD-L1 expression level for CPS =10% was established and formally documented exclusively
based on data outside of this trial.

Statistical methods

Efficacy analyses were performed in the ITT population for all subjects, for subjects with CPS > 10%, and
for subjects with CPS > 1% (only at the first interim analysis).

The treatment difference in PFS and OS was assessed by the stratified log-rank test. A stratified Cox
proportional hazard model with Efron's method of tie handling was used to assess the magnitude of the
treatment difference (i.e. hazard ratio) between the treatment arms.

In the PFS primary analysis, for the subjects who have PD, the true date of disease progression was
approximated by the date of the first assessment at which PD is objectively documented per RECIST 1.1,
regardless of discontinuation of study drug. Sensitivity analyses were performed for comparison of PFS
based on investigator's assessment. In order to evaluate the robustness of the PFS endpoint, two
sensitivity analyses with a different set of censoring rules were performed. The first sensitivity analysis
censors at the last disease assessment without PD when PD or death is documented after more than one
missed disease assessment. The second sensitivity analysis considers discontinuation of treatment or
initiation of new anticancer treatment, whichever occurs later, to be a PD event for subjects without
documented PD or death.

For the objective response rates (ORR) the Stratified Miettinen and Nurminen’s method was used for
comparison between the treatment groups. Sensitivity analyses were performed for comparison of ORR
based on investigator's assessment and multiple imputation methods was considered to address the issue
of informative missing data.

Response duration was summarised descriptively using Kaplan-Meier medians and quartiles. Only the
subset of subjects who show a complete response or partial response was included in this analysis.

Longitudinal and descriptive data analyses were used to evaluate patient-reported outcomes (PRO).
Several approaches were considered to address the issue of informative missing data: (1) truncating the
analysis observation period at the visit closest to median duration of treatment in the comparator arm,
(2) hierarchical pattern mixture models incorporating reasons for missingness, and (3) multiple
imputation methods.

Interim Analyses

There were two planned PFS analyses and three planned OS analyses. Results of the first PFS analysis
and the interim analysis of OS were to be reviewed by an external data monitoring committee (DMC).
Timing, sample size and boundaries for decision guidance are displayed in the Table below.

The second interim analyses of OS was planned to be performed about 8 months after the first PFS
analysis. The final OS analysis will be conducted after ~356 OS events are observed at the alpha level
determined by the spending function boundaries and actual number of OS events.
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Summary of Timing, Sample Size and Decision Guidance at the Planned PFS and OS Analyses

Criteria for

Efficacy Boundary”

Approx.
Conduoct of = Approx.
Amnalysis Amabysis Value Number | poralme - ) e
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I8 1: H2 05 . : B .
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E.}S FHLFE | Fun eerollment | oy peg . . R -
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~277 (¥5 ewents
a3 (75% HLEES 357 3345 0.0004 0.702
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! Stronsty HS PFS BDLI 37 2.782 0.0027 0.622
05 (E2 and Dositive Stronslhy Positive
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diTicacy Bowmdamcs will be basod on sctusl nem bos of cvents svailshle s siudy maleslonc

Multiplicity Adjustment

The family-wise type | error rate is controlled at 2.5% (one-sided) with 0.5% allocated to the PFS
hypothesis and 2.0% allocated to the OS hypothesis. A strategy for the control of the family-wise type |
error rate (FWER) was done to take into account the six primary hypotheses (two primary endpoints and

three population) and the two planned interim analyses.

The alpha initially allocated among the six hypotheses, and the reallocation strategy according to the

method of Maurer and Bretz, are displayed in the Figure below.
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Twpe 1 Error Reallocation Strateéy Following Closed Testing Principle

If HS rejected at If HG rejected at
any analysis, shift any analysis,
Bafods shift o, to a,
Mo alpha roliover No alpha rollover

If H2 rejected at
If H1 rejected at -
. | —— any analysis, shift
ko o Gl a, to ORR inall
e subjects

If ORR rejected at
any analysis, shift
o toHl

For each analysis (1A1, I1A2 and final), alpha allocation was determined by applying a Hwang-Shih-DeCani
alpha-spending function with the gamma parameter (-4).

As the biomarker strategy was changed (Amendment 13) and the hypotheses on PD-L1 positive (CPS
>1%) were not be formally tested at the second interim analysis and the final analysis, the alpha
allocation was revised accordingly to reflect the change in biomarker strategy. The reallocation of alpha
occurred after the conduct of IA1. The type | error actually spent at IA1 was to be kept intact and the
reallocation was to be applied only to the remaining unspent alpha, by first applying the same HSD
gamma (-4) spending function and then updated based on the actual numbers of events (information
fraction) and alpha roll-over.

The secondary hypotheses on PFS (modified RECIST 1.1), ORR (RECIST 1.1) and ORR (modified RECIST
1.1), were tested sequentially with alpha level depending on the alpha roll-over. The updated efficacy
boundaries after taking into consideration of all alpha rollovers are summarized in the Table (see below).
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Updated Efficacy Boundary After Alpha Rollover

Hypothesis Alpha Updated Cumulative Updated Efficacy
Allocationt for | Alpha Spending (% of | Boundary in p-Value
each Hypothesis Overall Alpha) (and Z-Statistic) at
after alpha roll- IA1 1A2 1A2

over

H1: PFSin All 0.019212* 0.012891 0.019212 0.0151 (2.168)

Subjects (67.1%) (100%)

H2: OS in All 0.018212° 0.000674 0.012457 0.0123 (2.246)

Subjects (3.7%) (68.4%)

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

Strongly Positive (23.4%) (87.4%)

Hé6: OS in PD-L1 0.008212 0.000584 0.006677 0.0065 (2.4836)

Strongly Positive (7.1%) (81.3%)

ORR in All Subjects 0.018212° 0.003188 0.018212 0.0170 (2.1207)

(17.5%) (100%)

" 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 Hé;

¥ Updated based on alpha rollover from H6 and H2.

Results

Participant flow

'

Excluded= 206 patients
| 748 patients screened |_’ + not meeting inclusion/fexclusion criteria (205)

| 542 randomized patients |

£
@
£
E
s
k.
c
.g pembrolizumab (n=270)
g
2
=
Status for trial
Discontinued: 162
=  AEs:15
«  Death:137
e s+  Lost to follow-up:1
i «  Physician's decision:1
H s+ Protocol violation:1
= +  Withdrawal by subject: 7
w Ongoing in trial: 108
Status for study medication
Started:266
Discentinued: 217
«  AE=:25
s+  Clinical progression:25
« Complete response:7
+  Excluded medication:0
«  Physician's decision:&
+  Progressive disease: 146
+  Protocel violation: 1
« Withdrawal by subject: 3
Treatment ongoing: 49
» k.
4 ITT (n=270}
E ASaT (n=266)

r

chemotherapy (n=272)

b

Discontinued: 205
= AE=:13
s+ Death:158
« Lost w follow-up:1

Pratocel vielation: 0

Ongeing in trial: 67

Started:255%
Discontinued: 232

Physician’s decision: 3

«  Withdrawal by subject: 30

Treatment ongoing: 3

AEs:40

Clinical progression:24
Complete response:1
Excluded medication:2
Physician's decision: 27
Progressive disease: 129
Pratocol viclation: 0
Withdrawal by subject: 29

l

ITT (n=272)
ASaT (n=255)

*paclitaxel 175 mg/m® QIW or docetaxel 75 mg/m® Q3IW or vinflunina 320 mg/m® QIW; ITT: Intention to treat; ASAT: All Subject as

Treated.
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Recruitment

Overall, 542 patients were enrolled in 120 out of the 140 activated sites. The recruitment period lasted 1
year, with the first patient entered on 23 October 2014 and the last one randomized on 13 November
2015. The highest enrolling country was the US with a total of 105 subjects.

Conduct of the study

A total of 14 amendments to the original protocol (dated 23 Jun 2014), including global and country-
specific changes, were implemented during the study.

The key changes introduced by the protocol amendments are summarized below:

Protocol Amendment Most relevant changes

Country specific (Germany): the timing for follow-up radiographic

imaging was changed to every 12 weeks (=7 days) following the

#01 (1 August 2014) . . . T
initial radiographic assessment at 9 weeks or sooner if clinically

indicated.

#2 (26 August 2014) To include docetaxel as a comparator in the control arm.

Country specific (Germany): to incorporate modifications as for
# 3 (28 August 2014)
Amendment #2.

To incorporate the agency feedback and to update the statistical
analysis plan, including elevating PFS and OS in subjects with PD-
#4 (not released) L1 positive and PD-L1 strongly positive tumors to co-primary
objectives. Due to a change in the biomarker strategy, this
amendment was not released to the Health Authorities.

Country specific (Germany): to incorporate modifications as for
Amendment #4.

#5 (not released)

Country specific (UK): to exclude subjects who required ongoing

#6 (15 January 2015) therapy with medications that are strong inducers of the CYP3A4
enzymes.
#7 (20 February 2015) Country specific (France): to incorporate as Appendix the current

Event of Clinical Interest (ECI) Guidance Document (18-Dec-2014

#8 (not released) Country specific (France): to incorporate modifications as for
Amendment #4.

#9 (27 February 2016) To include the planned changes for Amendment 04: incorporated
agency feedback, and PFS and OS in subjects with PD-L1 positive
(CPS > 1%) and PD-L1 strongly positive tumors as co-primary
objectives due to emerging evidence suggesting that PD-L1 status
may correlate to outcomes. 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 > 1%)

Assessment report
EMA/512404/2017 Page 44/146



and PD-L1 strongly positive subjects.

#10 (10 March 2016) Country specific (Germany): to incorporate modifications as for
Amendment #9.

#11 (26 May 2016) To update 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

> 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.

#12 (21 June 2016) Country specific (Germany): to incorporate modifications as for
Amendment #11.

#13 (19 September 2016) To clarify that the basis for PD-L1 positive and strongly positive
categories using CPS cutpoints was determined from external
data (ie, KEYNOTE-012, KEYNOTE-052, and epidemiologic
studies).

The biomarker strategy was changed based on these emerging
data. 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 1AL, and proper adjustment was made to
maintain the control of family-wise type | error rate (FWER) with
implementation of this change

#14 (19 September 2016) Country specific (Germany): to incorporate modifications as for
Amendment #13.

Clinically relevant protocol deviations were reported in a total of 28 patients, and concerned entry criteria
(16 patients), discontinuation criteria (1 patient), and prohibited medication (11 patients). No subject was
excluded from the analysis due to protocol deviation.
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Baseline data

Baseline characteristics of the ITT population are presented in the following Table:

Table 1: Subjects Characteristics

All Subjects (ITT Population)- KEYNOTE-045

Control Pembrolizamah Tafal
] (=) ] () n &)
Subjects in population m M 341
Cender
Mals 02 (74.3) 200 (74.1) 401 (7.3
Female T 25T 0 (259 140 (25.8)
Age (Years)
< 65 135 (46.0) 14 (389 230 41.4)
=65 147 (34.0) 145 (61.1) 313 (57.8)
Mean 65.1 6.0 3.5
5D 91 10.2 BT
Median 650 7.0 G6.0
Fange 26 to B4 20 to BE 26t B8
Eace
Asiam 58 [21.3) 54 (3.7 123 (2.5
Black Ot African American 4 (1.5 5 (1.9) Y (1.7
Multiple 1 0.4 1 0.4) ) (0.4
White 01 (73.9) 188 (69.4) ERY (71.5)
Mizzing B Ry 12 4.4) 1] (3.7
Ethmicity
Hispanic Or Lating (3.5) 17 (5.3) £ ] (5.9
Mot Hispanic Or Latino 135 (86.4) 321 (81.9) 456 (3.1
Mot Reported 15 (3.9 28 (1049 44 (8.1)
Unknaown ] 23 4 (1.5) 10 (L.E)
ECOG'
[©) Narmal Activity 1045 (30.0) 119 44.1) 25 (41.5)
[1] Symaptoms, bat ambulatory 158 58.1) 143 (33.0) 1 (35.5)
[2] Ambalatery but unable 4 (1.3 1 0.7 (L1
work
Missing 4 (1.5 [ 22) 10 (L.E)
Metastatic Staging
M 0 0.0 2 0.7 2 (04
MO 10 3.7 10 (3.7 20 (37
M1 261 (96.0) 158 (B5.5) 510 (05.8)
Missing 1 0.4 0 (0.0 1 0.3
Cancer Staging
o 0 0.0 1 0.4) 1 (0.3
w m (98.4) 159 (59.5) 340 (o9&
Mizzing 1 04 0 0.0} 1 0.3
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Comirol Pembrolizaomak Tatal
n %) n (%) n (%)

Prior Platinnm Therapy

Cisplatin 113 (78.3) 193 733 411 (73.8)

Carboplatin 58 (2005) 7 (259 126 (23.7

Orther (oxaliplatin nedaplatin) 2 0.7 0.4) 3 (0.8

Mizzing 1 (0.4 0.4) 2 0.4
Setting of Most Recent Prior Therapy

Neo Adjovant 12 (B.1) 19 (7.0 41 (.8

Adjuvant il (11.4) 12 2.9) 43 [.e

First Line 157 (5717 183 (67.8) 340 (62.7)

Second Line 60 LeRy 53 (209 115 (2.3

Third Line 1 (0.4) ] (0.0 1 0.3

Missing 1 (0.4 ] (0.4 2 04
Liver Metastases

Absent 175 (54.7) 179 (64.3) 353 (65.5)

Prezent By (34.9) al (33T 186 34.3)

Mizzing 1 (0.4) ] (0.0 1 0.3
Baseline hemoglobin’

=10 g/dL 3 (82.0) a19 (8L.1) 442 (81.5)

<10 gidL (16.2) 43 (15, 87 (L6.1)

Mizsing 5 (1.8) H (3.0 13 2.4
Time from CompletionTiscontinnation of Maost recent Prior Therapy to Baseline

==3 Months 167 (61.4) 154 (61.5) 333 (61.4)

<3 Maonths 14 (38.2) 103 (38.1) 207 (32.3)

Mizzing 1 (0.4) ] 0.4) 2 0.4
Prior Brain Metastasis Status

Absent 267 (98.2) 158 (2.3 535 (92.7)

Present 5 (1.8) 1 0.7 7 (1.3
Geographic Region EU

EU 117 (#3.0) 104 (39.3) 123 411}

Woo-EU 155 (37.0) 154 (607 ile (58.90
Geographic Region U3

Us 59 L7 47 174 106 (19.8)

Noo-1S 13 (78.3) 123 (82.6) 436 (20.4)
Geographic Region Asian

East-Asian 48 (17.8) 58 (215 106 (19.8)

Noo-East Asian X4 (82.4) 212 (78.5) 436 (30.4)
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Comrel Pembrolizumalb Taol
L (%) ] ) n ()

Study Medication Breakdewn®

Paclitaxel = 30.9) ] (0.0} B4 (15.5)

Dipcetaxal 2 30.9) ] (0.0} B4 (15.5)

Vinfluning 87 32.0) ] (0.0} 87 (16.1)

Pembrolizumal 0 (0.0 256 (08.5) 256 e

Missing 17 (6.3) 4 (1.5) 21 (3
Smolking Statns

Mever Smaoker 23 (30.5) 104 (38.3) 187 (3.5

Ex Smoker 148 (#44) 136 (5049 34 (32.4)

Current Smaker 38 (14.0) ] (10.7) 57 (12.4)

Missing 3 1.1) 1 {0.4) 4 (0.7)
Histology

Pure Transitional Cell 197 714) 186 (68.5) 383 (70.7)

Predominantly Tranzitional Cell 73 (26.8) B2 (30.4) 153 (28.0)

Oithyar 0 (0.0 1 {0.7) 3 04

Missing 2 (0.7 ] (0.0} 2 04
FD-L1 CPS 1% Cuotoff

PODLICES = 1% 147 (34.0) 151 (55.9) 298 (35.0)

PD-LICPS==1% 120 (44.1) 110 (40T 230 424

Missing 5 (1.8) a {3.3) 14 (2.8
PD-L1 CF5 10% Cutoff

PD-LI CPS = 10% 176 (54.7) 18 (68.9) 341 (66.2)

PO-LI CPE==10% ] [EENN 7 274 1 (30.3)

Missing 5 23 10 G.T) 16 (3.0
Sum of Target Lesion at Baseline™

“Median 117 (43.0) 132 (480 240 (45.9)

==hladian 135 (48.4) 115 (42.48) 250 4a.1)

Missing 20 74 23 (8.5) 43 (7.9
Risk Scores

] 42 (16.2) 54 (20.;) 25 (12.1)

1 o7 35.7) a5 (35.4) 193 (35.8)

p 80 (20.4) 66 244 146 (26.97

3 45 (16.5) 45 (16.T) an (16.8)

Missing g 23 o (3.3) 15 (2.8)
Prior Cystectomy Nephrectom

Mo vl | (81.3) 09 (774 430 (79.3)

Yas 5 (18.8) il (22.6 113 (20.7

Numbers analysed

The ITT population, including all randomized subjects in the treatment group to which they were assigned
(270 in the pembrolizumab arm and 272 in the control arm), served as the primary efficacy analysis
population.

For the analysis of pre-specified key exploratory PRO endpoints, a specific Full Analysis Set (FAS)
population, that consisted of all randomized subjects who received at least one dose of study medication
and completed at least one PRO instrument (266 subjects in the pembrolizumab arm and 254 subjects in
the control arm), was considered.

The All Subject as Treated (ASaT) population, defined as all randomized subjects who received at least
one dose of study treatment (266 in the pembrolizumab arm and 255 in the control arm) was used for
the analysis of safety data.
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Outcomes and estimation

Results from the second interim analysis (cut-off date 07-Sep-2016) were provided for primary (PFS and
0OS) and secondary (ORR, DOR, and PFS/ORR per mRECIST) endpoints. Even if, based on external
biomarker data only primary hypotheses of all comers and PD-L1 CPS > 10% were included in the
multiplicity-controlled statistical testing for the 1A2, results in subjects with CPS > 1% are also reported

although p-value was not multiplicity-adjusted.

The median follow up duration was 10.3 (range 0.2 to 20.8) months in the pembrolizumab arm and 7.9
(range 0.3 to 20.3) months in the control arm.

Primary endpoints

Overall Survival

e All Subjects (ITT Population)

Table 2: OS-All Subjects (ITT Population)

Data Cut-off date: 07 Sep 2016

Event Median 05 7 05 Rate at 05 Fate at Pembrolizumab vs. Contreol
Rate/
Number |Person | 100 (Months) Months 6 in % T | Months 12 in %
of - Person- 1
Treatment N | Events |Month | Months (25% CI) (95% CD) (95% CI) Hazard Ratiof (95% CI p-Value?
(%) 5 (%)
Control 72 179 |19351) 93 T4(6.1,83) |36.7(50.3,62.6)30.7(25.0,36T)
(65.8)
Pembrolizumab 270 155 |2384.7| 66 103 (8.0, 11.8) [63.9(57.9,694)(43.9(37.8, 49.9) 0.73 (0.59, 0.81) 0.00224
(57.4)

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

{Based on stratified Cox regression model with freatment as a covarate stratified by Eastern Cooperative COneology Group (ECOG) Performance Seale (V] 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)

¥ One-sided p-value based on stratified log-rank fest.

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

Database Cutoff Date: 0TSEP2016

Souwrce: [PO45V0]: analysis-adsl; adtte]
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Figure: Kaplan-Meier estimates of OS
All Subjects (ITT Population)

Data Cut-off date: 07 Sep 2016
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Control arm is investigator’s choice of paclitaxel, docetaxel or vinflunine

(Database Cut-off date: 07SEP2016)

An updated analysis (cut-off date:18JAN2017) was conducted with a total of 366 OS events that are very
close to the approximately 370 OS events defined in the protocol as the final analysis. The final study
report is planned to be submitted in July 2018.

Table 3: OS-All Subjects (ITT Population)

Data cut-off date: 18 Jan 2017

Event Median OS5 T 05 Rate at OS Rate at Pembrolizamab vz, Conirol
Eate/
Number | Person- 100 (Months) Months 6 in %5 7 |AMonths 12 in %0 T
of Persom-
Treatment N | Events | Months | Months | (95% CD) (958 CT) (9504 CT) Hazard Ratiot (95% CT): p-Value§
(%) (34)
Contral 7| 196 11979 80 TA(63,81) | 569 (50.6,62.8) | 302 (24.6, 36.0)
(72.1)
Fembrolizamab me| 1T 17955 6.1 10.3 (8.0,12.3) | 630 (579, 60.4) | 44.4 (38.4, 503) 0.70 (057, 0.86) 0040
(63.0)

1 From produoct-limit (Eaplan-Aleier) methed for censored data.

1 Based on stratified Cox regression model with treatment a3 a covariate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (001 vs. 1),
presence or absence of iver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL), and time from completion of mest recent chemotherapy (<22 months or =3 months)

§ Ome-sided p-valune based on stratified log-rank test.

Control arm is imvestigator's choice of pachitazel, docetazel or vinflunine.

Databaze Cutoff Date: 18JAN2017

Source: [PO45V01: analysis-adsl; adite]
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Figure: Kaplan-Meier estimates of OS
All Subjects (ITT Population)

Data Cut-off date: 18 Jan 2017
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Source: [P045W01: analysis-ads]; sdite]

Analysis of OS before Month 4

Due to the slope of KM curves, with an initial favourable treatment effect for the control arm followed by
a convergence at approximately 2 months and a subsequent cross between Month 3 and Month 4, a
review of OS events in the period from randomization to Month 4 was performed.

In order to understand in more detail the risk of death within the first 4 months, the instantaneous

hazard rate over time was evaluated (see Figure below).
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While the hazard rate for the pembrolizumab arm between 0 and approximately 2 months is above that
of the control arm, thereafter the hazard rate in the pembrolizumab arm stays below the control arm.
Subsequent analyses thus focused on the interval up to 2 months as well as up to 4 months.

In the interval from randomization to 2 months, there were more deaths but far fewer subjects censored
in the pembrolizumab arm than the control arm (43 vs. 24 deaths, respectively; 3 vs. 17 censored,
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respectively). Reasons for censoring were Withdrawal by Subject (2) and Lost to Follow-up (1) for the 3
patients on pembrolizumab arm, and Withdrawal by Subject for all 17 subjects on the control arm.

In the interval from 2 months to Month 4, twice as many subjects died in the control arm as in the
pembrolizumab arm (56 vs. 28, respectively) with 4 subjects and 2 subjects censored, respectively.

Overall in the pembrolizumab arm there were 9 fewer deaths up to 4 months (71 deaths) compared to
the control arm (80 deaths) and there were far fewer censored subjects (5 compared to 21).

For subjects that died or were censored in the first 2.1 months, there are modest imbalances in baseline
risk factors between the treatment groups, including a higher prevalence of the presence of liver
metastases and reduced treatment free interval (< 3 months) in subjects treated with pembrolizumab
compared with control subjects.

To further assess potential factors that may influence the outcome in patients that might be treated with
pembrolizumab compared to those on chemotherapy, a comparison of baseline characteristics between
pembrolizumab and control arms of subjects who experienced early OS events (within 2.1 months) and of
subjects who were censored for OS were each evaluated. It should be noted that the total number of
subjects censored in the pembrolizumab arm within the first 2.1 months is small, 3 subjects, compared
with 17 subjects in control arm, in part limiting the analysis.

The percentages of subjects at baseline with each individual Bellmunt risk factor of poor prognosis (ECOG
PS > 0, presence of liver metastasis, hemoglobin < 10g/dL, time from prior chemotherapy < 3 months),
Bellmunt risk scores > 2, and additional characteristics of aggressive disease (baseline tumor burden >

median, and presence of visceral metastasis) among early deaths (within 2.1 months) and among early
censoring events (within 2.1 months) are shown in the following Tables.

Table 4: KNO45 Percentage of Subjects with Risk Factors and Additional Characteristics of

Aggressive Disease Among Early Overall Survival Events (< 2.1 months) -

All Subjects Randomized (ITT Population)

Control Pembrolizamab

Rizk Factor

ECOG >0 T9.1% 69.7%

Liver metastasis 66.T% T4 4%

Hemoglobin < 10e/dL 33.3% 32.6%

Time from prier chemotherapy < 3 months 37.5% 51.2%

Bellmunt Risk Score = 1 79.1% §1.4%
Additional Characteristics of Poor Prognoesis

Baseline tumor burden = median 75% T4.4%

Visceral metastasis 95 8% 100%
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Table 5: KN0O45 Percentage of Subjects with Risk Factors and Additional Characteristics of

Aggressive Disease Among Early Overall Survival Censorings (<2.1 months) - All Subjects

Randomized (ITT Population)

Control Pembrolizumab

Rizk Factor

ECOG >0 58 8% 33.3%

Liver metastasis 35.3% 33.3%

Hemoglobin < 10g/dL 17.6% 0%

Time from prier chemotherapy < 3 months: 41.2% 66. T4

Bellmunt = 2 47.1% 33.3%
Additional Characteristics of Poor Prognosis

Baseline tumor burden = median 58.8% 33.3%

Visceral metastasis 82 4% 66.T%

Among the deaths occurring within the first 2.1 months, a greater proportion of subjects in the
pembrolizumab arm had liver metastasis and time from prior chemo <3 months. A higher proportion of
subjects in the control arm had ECOG PS =0 and a similar proportion of subjects in both arms had
haemoglobin <10 g/dL, Bellmunt Risk Score >2, baseline tumor burden > median and visceral
metastasis. Among the early censored OS events, a greater proportion of subjects in the control arm had
ECOG PS =0, Hb<10g/dL, Bellmunt risk scores >2, visceral metastasis and baseline tumor burden >
median. A higher proportion of subjects in the pembrolizumab arm had time from prior chemotherapy < 3
months and a similar proportion of subjects in both arms had liver metastasis.

e OS results based on PD-L1 expression

Table 6: OS - Subjects with PD-L1 CPS=10%

Cut-off Date:07Sep2016

Event Median 05 7 OS5 Rate at 05 Eate at Pembrolizumab vs. Control
Bate’
Mumber | Person 100 {(Months) Months 6 in % 7 | Months 12 in %
of - Person- t
Treatment N | Events |Month | Months (95% CT) (95% CI) (95% CI) Hazard Ratio® (95% CIy¥ p-Value?
Ce 5 (%a)
Control S0 60 5703 10.5 52(40,. 74 [|472(36.0,57.6)|269 (17.5,372)
(66.7)
Pembrolizumab T4 44 589.1 7.5 8.0(5.0,12.3) |58.5(46.3, 68.9)(39.58 (28.0. 51.3) 0.57 (0.37, 0.88) 0.00483
(39.5)

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

*Based on stratified Cox regression moedel with treatment as a covanate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (071 vs.
2), presence or absence of lver metastases, hemoglobm (= 10 g/dL vs. <10 g/dL). and time from completion of most recent chemotherapy (=3 months or =3
menths)

¥ One-sided p-vale based on stratified log-rank test.

Control arm 1s investigator's choice of paclitaxel, docetaxel or vinflunine.

Database Cutoff Date: 0TSEP2016

Source: [PO45V01: analysis-adsl; adite]
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Table 7: OS - Subjects with PD-L1 CPS=1%

Cut-off Date:07Sep2016

Event Median 05 © 05 Fate at OS5 Fate at Pembrolizumab wvs. Control
Fata’
Mumber |Person| 100 (Months) Months 6 in % T | Months 12 in %
of - Person- t
Treatment M | Events |Month | Months (35% CI) (95% CI) (35% CI) Hazard Ratio® (95% CI¥ p-Value®
s) s (%)
Control 120] 81 8230 9.8 6.9 (4.7, 8.8 ([51.6(41.9,60.4) (288 (204, 37.T)
(67.5)
Pembrolizumab 110| 61 9711 6.3 11.3 (7.7, 16.0) |65.9 (56.1, 73.9) |46.5 (36.4, 55.8) 0.61 (043, 0.86) 0.0023%
(55.9)

" From product-limit (Eaplan-Meier) method for cens

months)
¥ One-sided p-value based on stratified log-rank test.

Diatabase Cutoff Date: OTSEP2016

ored data.

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

*Based on stratified Cox regression model with treatment as a covanate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (001 vs.
1), presence or absence of liver metastases, hemoglobm (= 10 g/dL v=. <10 g/dL), and time from completion of most recent chemotherapy (<3 months or =3

Source: [PO43V01: analysic-adsl; adtte]

Kaplan-Meser Estumates of Overall Surval
Subyects with PD-L1 CPS == 10% (ITT Population)

Kaplan-Meier Estimates of Overall Suraval

Subjects with PD-L1 CBS == 1% (ITT Population)
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Progression Free Survival per RECIST 1.1 by Central Radiology Assessment

e All Subjects (ITT Population)

Table 9: PFS based on RECIST 1.1 per central radiology assessment
All Subjects (ITT Population)

Data cut-off: 07 Sep 2016

Event | Median FFS' PFS Rate at PFS Rate at Pembrolizumab vs. Contral
Rate/
Number | Person | 100 (Months) Months 6in %" Munths.ll mn %
of - Person-
Treatment N | Events |Month | Months (95% CT) (95% CI) (95% CI) Hazard Ratio® (95% CI) p-Value!
(3s) 5 )
Contral 272 219 |1014.1| 216 33(23,35 |268(212 326)| 62(33,100)
(80.5)
Pambrolizamab 270 218 |1206.7| 181 21(20,22) |288(23.5,343)(168(123,22.0) 0.98(0.81,1.19) 041648
(80.7)

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

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

¥ Based on shatified Cox regression model with treatment as a covanate stratified by Eastern Cooparative Oncology Group (ECOG) Performance Seale (V] ws.
1), 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)

¥ Ome-sided p-vahie based on stratified log-rank test.

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

Database Cutoff Date: 07SEP2016

Source: [P045V01: analysis-adsl; adte]

Figure: Kaplan-Meier estimates of PFS based on RECIST 1.1 per central radiology assessment

(Primary Censoring Rule)
All Subjects (ITT Population)

Data cut- off: 07 Sep 2016
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Table 10: PFS based on RECIST 1.1 per central radiology assessment

All Subjects (ITT Population)

Data cut-off: 18 Jan 2017

Event |Mledian PFST| PFS Rate at PFS Rate at Pembrolizamab vz, Control
ERate/
Number |Perzon- | 100 (Mlomths) Months 6 in % |Months 12 in %
of Person- T i
Treatment N | Events |Months | AMonth: | (9% CT) (95% CT) (95% CT) Hazard RatioZ (95% CI)Z p-Valued
(%) (%)
Control 72 127 1110.7 | 204 | 3.3(2.4,3.5) |28.4 (228, 34.2)| 7.9 (4.5,1%0)
(83.5)
Pembrolizumab  |IT0| 219 13712 | 160 11(2.0,2.1) |28.8(23.5,34.3)|17.6 (13.2, 22.6) 0.96 (0.79, 1.16) 0.32274
(SL.1)

Progreszion-free survival iz defined az time from randomization to disease progreszion, or death, whichever sccurs first.
7 From product-mit (Kaplan-heier) method for cenzored data.
Z Based on stratified Cox regrezsion model with treatment as a covariate stratified by Eastern Cooperative Oucology Group (ECOG) Performance

Seale (01 vs. 1), presence or absence of liver metastases, hemoglobin (= 10 g/dL vs. <10 g/dL}, and time from completion of most recent chemotherapy
(=} month: or =3 months)
§ One-sided p-value based on stratified log-rank test.
Cowntrol arm iz investigator’s choice of paclitaxel, docetaxel or vinflunine.
Diatabaze Cutoff Date: 18JANIOLT

Source: [PO45VOL: amalysiz-adsl; adite]

Figure: Kaplan-Meier estimates of PFS based on RECIST 1.1 per central radiology assessment

(Primary Censoring Rule)

All Subjects (ITT Population)

Data cut- off: 18 Jan 2017
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e PFS results based on PD-L1 expression

Table 11: PFS based on RECIST 1.1 per Central Radiology Assessment Subjects with PD-L1

CPS=10%

Cut- off Date: 07Sep2016

Event | Median PFS’ PFS Rate at PES Rate at Pembrolizumab vs. Control
Rate/
MNumber |Person| 100 (Months) Months 6in % T Mcnﬂ:s'lz mn %
of - Person-
Treatment N | Events |Month | Months (95% CI) (95% CI) (95% CI) Hazard Ratio* (95% CT p-"u'alueé
(%) s (%)
Control o0 72 2838 | 254 3122, 34) |185(106,28.1)| 3.7(0.7,10.9)
(80.0)
Pembrolizumab 4 59 3164 | 126 21(1.9,21) |247(1533,349)| 17.70(9.5,27.9) 0.89(0.61,1.28) 0.23958
(79.7)

months)

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

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 covanate stratified by Eastem Cooperative Oncolegy Group (ECOG) Performance Scale (0/1 vs.
1), presence ar absence of liver metastases, hemoglobm (= 10 g/dL vs. <10 g/dL), and time from completion of most recent chemotherapy (=3 months or =3

Source: [P045V01: analysis-adsl; adite]

Table 12: PFS based on RECIST 1.1 per Central Radiology Assessment Subjects with PD-L1

CPS=1%

Cut-off Date: 07Sep2016

Event Median PFS' PF5 Rate at FFS Fate at Pembrolizumab vs. Control
Fate/
MNumber |Person| 100 (Months) Months 6 in % T | Months 12 in %
of - Person- t
Treatment N | Events |Month | Months {95% CI) (95% CI) (95% CI) Hazard Ratio® (95% CI)F p-Value!
(%) 5 (%)
Control 120 98 4213 233 32(22,34) |205(13.3,288)| 44(14,104)
(BL.T)
Pembrolizmmab 110 85 5098 16.7 21(20,24) |284(203,37.13(209 (136, 29.3) 0.91(0.68, 1.24) 0.26443
(77.3)

months)

¥ One-sided p-value based on stratified log-rank test.
Control arm 15 investigator's choice of pachtaxel, docetaxel or vinflunine.
Database Cutoff Date: 07SEF2016

Progression-free survival is defined as time from randomization to disease progression, or death, whichever cceurs first.
" From product-limit (Kaplan-Meier) method for censored data.

*Based on stratified Cox regression model with treatment as a covanate stratified by Eastern Cooperative Oncology Group (ECOG) Performance Scale (V1 ws.
1), presence or absence of liver metastases, hemoglobin (= 10 g/dL w=. <10 g/dL}. and fime from completion of most recent chemotherapy (=3 months or =3

Source: [PO45V01: analysis-adsl; adite]
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Kaplam hleser Estenates of Poogressson-Free Survival Based on RECIST 11 pes Cesiral
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Table 13: Summary of PFS results

Cut- off date: 18Jan2017

Eaplan Meser Echimate: of Progreceion-Free Survival Baced oo RECIST L1 per Cemtral
Radiology Asessmest (Primary Censomng Rile)
Subyects with PD-L1 CPS o= 1% (ITT Populaticn)

Progresslon-Frae-Sarvival (%)
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Treamnant gToup

Secondary endpoints

Objective Response Rate per confirmed RECIST 1.1 by Central Radiology Assessment

e All Subjects (ITT Population)

:4

The ORR was 21.1% (95% CI: 16.4, 26.5) in the pembrolizumab arm compared to 11.4% (95% CI: 7.9,

15.8) in the control arm, with an estimated difference of 9.6% (95% CI: 3.5, 15.9; p=0.001).
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Table 14: Summary of Best Overall Response based on RECIST 1.1 by Central Radiology

Assessment; Cut- off Date: 07Sep2016

Eesponse Evalnation Control Pembrolizumab
(MN=272) M=270)

n %% g5% C17 n %% g5% C17
Complete Response (CR) 9 33 (1.5,62) 13 7.0 (4.3,10.8)
Partial Response (PR) xn 8.1 (5.1, 12.00 38 14.1 (10.2, 18.8)
Objective Rezponze (CE+PER) 31 11.4 (7.9,15.5) 57 Il (16.4, 16.5)
Stable Disease (5D 21 333 (27.9,39.4) 47 174 (13.1, 22.5)
Diizeaze Control (CE+PE+5D) 122 449 (38.5, 51.0) 104 385 (32.7, 44.6)
Progressive Disease (PD)) 20 331 (27.5,39.0) 131 485 (424 547
Non-evaluable (WE) 9 33 (1.5,6.2) 4 1.5 04,37
Wo Assessment 51 18.8 (14.3,23.9) 31 11.5 {79,159

Confirmed responses are mncluded

LL

Database Cutoff Diate: 07SEP2016

"Based on binomial exact confidence interval methed.
Mon-evaluable: subject had post-baseline mmaging and the BOR was determuned to be NE per RECIST

No Aszsessment: subject had no post-baselne imaging.
Control arm 15 imvestigator's choice of pachitaxel, docetaxel or vinflunme.

Source: [P043V01: analysis-adsl; adopa]

The median follow-up in patients with confirmed CR and PR was 13.4 (7.3-19.1) months in the control
arm and 14.1 (10.2-20.8) months in the pembrolizumab group.

Across arms, the reduction of tumour burden in patients with at least 1 baseline imaging assessment was
53.9% (118 of 219 subjects) in the pembrolizumab arm, and 54.5% (109 of 200 subjects) in the control
arm, as shown in the following figures:

Waterfall Plot of Best Tumor Change from Baseline in Pembrolizumab Arm

Based on RECIST 1.1 per Central Radiology Assessment

All Subjects with Measureable Disease at Baseline (ITT Populaticn)

Waterfall Plot of Best Tumor Change from Baseline m Control Am
Based on RECIST 1.1 per Central Radiology Assessment
All Subjects with Measureable Disease at Baseline (TTT Population)

110
0414

#
s
i
504
4{'"
34
N

104

-1
Bei B
-
404
504
14
S04
04
o+

Percent Change from Bascelne (%)

Sibject (D

2% Tumor Increise

=30 Tumor Reduction

Percent Change from Baseline (%)

| +30% Tumor Increise

1 - 1% Tumor Redaction

Subject 1D

Percentage changes >100% were truncated at 100%.

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

Database Cutoff Date: 07SEP2016
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Table 15: Summary of Best Overall Response based on RECIST 1.1

by Central Radiology Assessment

Cutoff Date:18Jan2017

Fesponse Evaluation Conmol Pemhrolizumat:
=171y M=270)
n a 055 CT n o 5% CT

Complete Rasponze (CR) 8 1L (13. &7 1 13 (48, 11.4)
Partial Fesponse (PR) a2 gl (5.1.12.0 36 133 (9.5, 1800
Objective Response (CR+FE) a0 w0 | (76 154 | 57 | 211 | (164, 265)
Smble Diseaze (D) a2 338 [ (282 08| 47 174 | (131, 113
Disease Control (CR+FE=5D) 112 449 | (388, 51O 104 EhE (317, 44.6)
Progressive Dizsase (PD) a0 331 (27.5,39.0) 131 413

HNon-svaluable (NE) o i3 (1.5.62) 4 15

Hio Assessment 51 188 | (143.139) 31 11.5

Cenfirmed responses are inchaded

' Based on binomial exact confidence interval method.
Hon-svaluable: subject had post-baseline imaging and the BOF. was determined w0 be ME per RECIST

Ho Assessmenr: subject had no post-bassline imaging
Centrol arm is imvestipator s choice of paclitane], docetaxe] ar vinflunine
Database Cutoff Date- 18JANZ017

Source:  [P043V01: amalysis-adsl: adopa]

e ORR Results based on PD-L1 expression

Table 16: Summary of Best Overall Response based on RECIST 1.1 by Central Radiology
Assessment; (ITT Population) Cut-off Date: 07Sep2016

PD-L1 CPS=10% PD-L1 CPS=1%
Response evaluation Control Pembrolizumab Control Pembrolizumab

(N=90) (N=74) (N=120) (N=110)

n (%) n(%) n(%) n(%)

95% CI° 95% CI° 95% CI° 95% CI°
Complete response (CR) 2 (2.2) 5 (6.8) 5(4.2) 10 (9.1)

(0.3,7.8) (2.2,15.1) (1.4,9.5) (4.4,16.1)
Partial response (PR) 4 (4.4) 11 (14.9) 5(4.2) 16 (14.5)

(1.2,11.0) (7.7,25.0) (1.4,9.5) (8.5,22.5)
Objective response 6 (6.7) 16 (21.6) 10 (8.3) 26 (23.6)
(CR*PR) (2.5,13.9) (12.9,32.7) (4.1,14.8) (16.1,32.7)
Stable disease (SD) 32 (35.6) 9 (12.2) 42 (35.0) 17 (15.5)

(25.7,46.3) (5.7,21.8) (26.5,44.2) (9.3,23.6)
Disease control 38 (42.2) 25 (33.8) 52 (43.3) 43 (39.1)
(CR+PR+SD) (31.9,53.1) (23.2,45.7) (34.3,52.7) (29.9,48.9)
Progressive disease (PD) 28 (31.1) 37 (50.0) 38 (31.7) 53 (48.2)

(21.8,41.7) (38.1,61.9) (23.5,40.8) (38.6,57.9)
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Non-evaluable (NE) 4 (4.4) 0 (0.0) 4 (3.3) 0 (0.0)
(1.2,11.0) (0.0,4.9) (0.9,8.3) (0.0,3.3)

No Assessment 20 (22.2) 12(16.2) 26 (21.7) 14 (12.7)
(14.1,32.2) (8.7,26.6) (14.7,30.1) (7.1,20.4)

°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: subjects had no

Table 17: Summary of ORR results — Cut-off date

post-baseline imaging.

Treatment group Cantrol

Pembrolizumab
N=2712 N=1T

Pembrolizmab vs. Control

HE (5% C) pvalie

OFR analyss
Difference (5% CT) | p-vale
ITT
0.0 (30,163 00048
LEESEMM L

s

LGS

e

Time to Response (TTR) and Response Duration (DOR) by Central Radiology Assessment

: 18Jan2017

e All Subjects (ITT Population)

Table 18: Summary of TTR and DOR based on RECIST 1.1 per BICR

in subjects with confirmed response

All Subjects (ITT Population)

Control Pembrolizumab
(N=272) MN=270)
Mumber of Subjects with Response’ 3l 37
Time to Response’ (months)
Mean (5D 2.4(0.8) 27(1.D)
Median (Range) 211749 21(1.4-5.3)
Respense Duration’ (menths)
Medizn (Range)’ 43(14+-154+) Mot reached (1.6+ - 15.6+)
MNumber of Subjects with Response = 6§ Months (%) 7 (40) 41 (78)
Mumber of Subjects with Response = 12 Menths (%) 3(35) 14 (68)

only.
Fnon: 3 _ _ - y
+" indicates the response duration 15 censored.

Database Cutoff Date: 075EP2016

¥ Medizn and percentage are caleulated from product-limit (Kaplan-Meier) method for censored data.

Control arm 15 mvestigator's choice of pachtaxel, docetaxel or vinflunine.

Analysis on time to response and response duration are based on patients with a best overall response as confirmed complete response or partial response

Source: [P045V0L: analysis-adsl; adtte]
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e PD-L1 CPS>10% and PD-L1 CPS>1% Populations

Table 19: Summary of TTR and DOR based on RECIST 1.1 per BICR in subjects with confirmed

response

Subjects with PD-L1 CPS=10% and Subjects with PD-L1 CPS=1%

(ITT Population)

PD-L1 CPS=210%

PD-L1 CPS=1%

Control Pembrolizuma | Control Pembrolizuma
(N=90) b (N=120) b
(N=74) (N=110)
Number of subjects
with response® 6 16 10 26
Time to Response® (months)
Mean (SD) 2.0 (0.1) 2.5 (1.0) 2.0 (0.1) 2.6 (1.0)
Median (Range) 2.1 (1.9-2.2) 2.1 (1.4-5.3) 2.1 (1.9-2.2) | 2.2 (1.4-5.3)
Response Duration* (months)
Median (Range) 4.4 NR NR NR
(1.5+-10.8+) (1.6+-15.4+) (1.5+- (1.6+-15.6+)
15.4+)
N. of subjects with response
>6 months (%)* 1 (40) 14 (93) 3 (56) 21 (88)
N. of subjects with response
=12 months (%)* (0] 3 (76) 2 (56) 7 (78)

Table made by the Assessor from Table 11-9 and Table 14.2-51 in KEYNOTE-045 CSR v.01

NR: Not reached

°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.

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

Database Cut-off Date: 07SEP2016

Results of PFS and ORR analysis per mRECIST by BICR were consistent with those per RECIST 1.1.
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Summary of updated efficacy results (Data Cut-off: 18 Jan 2017)

Table 20: KN0O45 Summary of Efficacy Results - All Subjects Randomized (ITT Population) -
18-Jan-2017

Treamment groap Canirol Pembrolinumab Pembrolimmab vs. Confrol
N=172 N=170
Median, memths (35% 0 HE. (05% CI) [ pvahe
[*}]

[N

553 LIS N

IT3[77 188

H=T18

0880
\.;

B 3l
0.6 (60 i18

B RE, T.30

N....’
3T(L9, 2]
¥ =110
ITE0 54

CPS < 100y
SN I N 2
1.07 0.8 130
ORE analysis
Differencs (#5% CT)
ITT
10.0 30162
.
oreeeserenreresereed e J3ageled ) 1940130258 _____e_-_‘t_i-l-'f-ll;‘?;]_____ .
CEEELTR T K214

oG |3 EAEY

* No mukiplicity conralled.
Abbreviations: BICR=blinded indapendent ceniral review, CI=confidence interval; CPS=combined propertion
soare; [T T=intent-fo-treat; O5=overall survival; FFS=progression-free survival; OFF=objective response mie

Exploratory endpoints- Patient-reported Outcome Analyses

EORTC QLQ-C30

e EORTC QLQ-C30 score change from baseline to week 9 and week 15
At Week 9, the global health status/QoL score was stable from baseline in the pembrolizumab arm (LS
mean = -1.37 points; 95% CI: -4.10, 1.35), and a greater worsening of -5.75 points (95% CI: -8.62,-
2.87) was observed in the control, with a difference between arms at Week 9 of 4.38 points (95% ClI:
0.59, 8.16; two-sided p=0.02, not controlled for multiplicity).

An even greater difference in LS means was reported at Week 15 between pembrolizumab and control
(9.05 points; 95% CI: 4.61, 13.48; two-sided p<0.001, not controlled for multiplicity).
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e EORTC QLQ-C30 Global Health Status Score at each visit to week 27

Table 21: Summary of QLQ-C30 Global Health Status/QoL at Study Visit
(FAS Population)

Treatment
Comntrol Pembrolimumal

Study Visit (N™=254) (N'=266)

n Mean (SE) n Mean (5E)
BASELINE 243 501014 260 615014
WEEK 3 XX 57.7(1.5) 238 632014
WEEK & 199 589(1.6) 215 643 (1.6)
WEEK 9 176 58.5(1.6) 200 63.0(1.6)
WEEK 13 1128 379(1.8) 157 67.6(1.8)
WEEK 21 73 60.5(2.2) 126 674(1.8)
WEEK 27 46 504 (34) 105 67.3(2.3)
7: Number of subjects in Full Analysis Set population.
Database Cutoff: 07SEP2016

Source: [P043VI01: analysis-adsl; adpro]

e Time to Deterioration analysis of EORTC QLQ-C30 Global Health Status/QoL score
A longer time to deterioration was registered with pembrolizumab compared to the control arm (HR =
0.70; 95% CI:0.55, 0.90; two-sided p=0.002, not controlled for multiplicity).

Figure: Kaplan-Meier of Time to Traditional Deterioration
for EORTC QLQ-C30 Global Health Status/QOL
(FAS Population with baseline)

110 |l Censored
— — — Control
100 Pembrolizumab

90 —+
80
70
60
50
40
30
20
10+

No Deterioration (%)

0 T T T T T T T T T T T T T

Number of subject at risk

Control 243 101 34 12 2 2 1 0 0 0 0 0 0
Pembrolizumab 260 144
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e Additional EORTC QLQ-C30 analyses

Table 22: Analysis of Change from Baseline of EORTC QLQ-C30 Global health status/QoL
at Week 9 by Progressive Disease (PD) Status
(FAS Population)

Without PD With FD Difference by PD Status
Treatment LS Mean (85% CT) LS Mean (95% CI)7 LS Mean (95% CT)
Pembrolizumab 3.13 (0.03, 6.30) -6.87(-1034, 3.41) -10.01 (-13.94, -6.07)
Control -2.23(-543.097) -12.30 (-15.80, -8.79) -10.06 (-13.08, -7.05)
T Based on cLDA model with the PRO scores as the response variable, treatment by study visit interaction, and stratification factors: Eastemn Cooperative

Oncelogy Group (ECOG) Performance Scale (/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). PD status and FD status by treatment arm as covariates.

LS Mean: Least square mean; CI: Confidence interval.

Database Cutoff: 07SEP2016

Source: [P045V01: analysis-adsl; adpro]

Table 23: Analysis of Change from Baseline of EORTC QLQ-C30 Global health status/QoL
at Week 15 by Progressive Disease (PD) Status
(FAS Population)

Without PD With PD Difference by PD Status
Treatment LS Mean (95% CT) LS Mean (95% CI) LS Mean (95% CI)
Pembrolizumab 5.97(248,9446) -3.54 (-6.95.-0.13) -9.52(-12.88, -6.15)
Control -4.31 (-8.02, -0.60) -13.95 (-17.75, -10.15) -9.64 (-12.21,-7.07)

T Based on ¢LDA model with the PRO scores as the response variable, treatment by study visit inferaction, 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). PD status and FD status by treatment arm as covariates.
LS Mean: Least square mean; CI: Confidence interval.

Database Cutoff: 07SEP2016
Source: [P045V01: analysis-adsl; adpra]
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Ancillary analyses

oS

Subgroup analysis

Figure: Overall Survival by Subgroup Factors, Point Estimate and Nominal 95% Confidence
Interval, All Subjects (ITT Population)
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Based on Cox regression model with treatment as covariates and stratified by 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).

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

Database Cut-off Date: 07SEP2016

PF

Subgroup analysis

Figure: PFS based on RECIST 1.1 per central radiology assessment by Subgroup Factors
Point Estimate and Nominal 95%6 Confidence Interval

All Subjects (ITT Population)
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Based on Cox regression model with treatment as covariates and stratified by 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).

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

Database Cut-off Date: 07SEP2016
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Sensitivity analyses

The results of the PFS analyses per RECIST 1.1 by Central Radiology Assessment according to Sensitivity
Censoring Rules are reported in the following Table:
Table 24: Analysis of PFS based on RECIST 1.1 per Central Radiology Assessment

Sensitivity Censoring Rules 1,2 and 3
All Subjects (ITT Population)

N N. Person- Event Rate/ Median PFS* PFS Rate PFS Rate Pem vs control
events Months 100 Person- (months) 6 months (%)* 12 months (%)* HR p-
(%) Months (%) (95% CI) (95% CI) (95% CI) (95%Cl)° value
Sensitivity Censoring Rule 1
control 272 199 885.7 22.5 3.0 (2.2, 3.4) 24.3 (18.7, 30.3) 6.1 (3.0, 10.7)
(73.2) 0.99 0.462
pembro 270 214 1161.6 18.4 2.1 (2.0, 2.2) 28.5 (23.1, 34.0) 16.4 (11.8, 21.6) (0.81, 1.21)
(79.3)
Sensitivity Censoring Rule 2
control 272 264 994.5 26.5 2.7 (2.2, 3.3) 20.8 (16.2, 25.9) 2.3 (0.9, 4.6)
(97.1) 0.86 0.042
pembro 270 239 1172.3 20.4 2.1 (2.0, 2.2) 26.8 (21.6, 32.2) 11.5 (7.9, 15.9) (0.71, 1.03)
(88.5)
Sensitivity Censoring Rule 3
control 272 212 985.7 21.5 3.3 (2.3, 3.5) 26.4 (20.8, 32.3) 6.6 (3.6, 10.9)
(77.9) 0.98 0.392
pembro 270 212 1179.0 18.0 2.1 (2.0, 2.2) 29.2 (23.8, 34.8) 16.6 (12.0, 21.9) (0.80, 1.19)
(78.5)

Table made by Assessor from Table 14.2-1, Table 14.2-2 and Table 14.2-3.

Sensitivity Censoring Rule 1: data for any subject who misses two or more consecutive disease assessments (with or
without a subsequent death or progression) are censored at the last disease assessment prior to missing visits.

Sensitivity Censoring Rule 2: discontinuation of treatment or initiation of new anticancer treatment subsequent to
discontinuation of study specified treatments, whichever occurs later, is a PD event for subjects without documented PD or
death.

Sensitivity Censoring Rule 3: censoring of subjects with any of the following two clinical scenarios before PD or death at the
time of last disease assessment prior to the clinical scenarios: (1) use of radiotherapy before study treatment
discontinuation; (2) occurrence of a skeletal-related event (e.g., fracture) in patients with bone metastases at study entry.

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

°Based on stratified Cox regression model with treatment as a covariate stratified by 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 Cut-off Date: 07SEP2016

Assessment report

EMA/512404/2017 Page 70/146



The results of the PFS analyses per RECIST 1.1 by Site Radiology Assessment for all subjects in the ITT
population were similar compared to those by Central Radiology assessment.

Analyses of OS/PFS and ORR by age group

control pembrolizumab

<65 65-74 75-84 85+ <65 65-74 75-84 85+
M. Subject 125 104 43 0 105 113 46 &
os
n. of events 85 70 24 0 64 61 28 2
Median 05 7.5 6.8 8.9 NA 8.0 10.5 10.3 Not reached
(months) (6.3,9.7) (4.7, 8.0) (3.5, ...) (6.0, 11.8) (8.0, 16.0) (4.7, 15.2) (11.6...)
(95%CI)
05 at & months 50.5 52.6 55.7 MNA 60.7 65.7 62.3 100.0
(%) (51.0, 68.7) (42.1, 62.1) | (39.2, 69.4) (50.7, 69.3) (56.0, 73.7) (46.5, 74.6) {eres)
(95%%CT)
05 at 12 months 2a.7 29.0 38.3 MNA 40.1 46.2 42.2 83.3
(%) (21.3, 38.4) (20.0, 38.8) | (22.8, 53.5) (30.4, 49.6) (36.5, 53.4) (27.8, 55.0) (27.3, 97.5)
[95%CI)
pem vs. control
Hazard Ratio 0.75 0.64 1.52
(95% CI) (0,53, 1.05) (0.45, 0.92) (0.79. 2.89)
p-Value 0.045 0.007 0.897
PFS
. of events 105 81 33 0 88 87 38 5
Median PFS 2.3 3.3 3.7 MA 2.0 2.2 2.1 2.7
(months) (2.1, 3.4) (2.6, 4.2) (2.1, 5.2) (1.9, 2.1) (2.1, 3.4) (2.0, 4.8) (1.9, ..)
[95%CI)
PFS at 6 manths 21.8 32.0 28.6 MNA 23.6 30.7 35.6 33.3
(%) (14.5, 30.1) (22.5, 41.9) | (15.3, 43.5) (15.9, 32.1) (22.4, 39.4) (22.0, 49.3) (4.6, 67.6)
(95%CI)
PFS at 12Zmonths 2.3 9.4 9.1 MNA 16.0 19.7 11.2 16.7
(%) (0.5, 7.2) (4.1, 17.4) (1.8, 23.7) (9.3, 24.3) (12.5, 28.2) (3.0, 25.7) (0.8, 51.7)
(95%%CT)
pem vs. control
Hazard Ratio 0.98 1.00 1.52
(95% CT) (0.73, 1.33) (0.73, 1.38) (0.88, 2.64)
p-Value 0.457 0.504 0.931
ORR
ORR {%) | 6.4 [ 115 [ 256 | ma | 184 23.0 [ 217 | 33.3
(95%%CT) (2.8, 12.2) (6.1, 15.3) [ (13.5. 41.2) {11.3, 26.8) (15.6, 31.3} [10.9, 36.4) (4.3, 77.7)
Dem vs. control
Estimate 12.7 10.6 -8.0
(95% CI) (4.3, 22.2) (0.5, 21.1) (-27.7,11.3)
p-Value 0.001 0.019 0.790

Table made by the Assessor from Tables 14.2-12 to 14.2-13 (0S), frem Tables 14.2-7 to 14.2-10 (PF5) and from Tables 14.2-353 to 14.2-38 (ORR)

n KEYNOTE-045 C5R v01
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Summary of main study(ies)

The following table summarises the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as well
as the benefit risk assessment (see later sections).

Table 25: Summary of Efficacy for trial KEYNOTE-045

Title: A Phase 111 Randomized Clinical Trial of Pembrolizumab (MK-3475) versus
Paclitaxel, Docetaxel or Vinflunine in Subjects with Recurrent or Progressive Metastatic
Urothelial Cancer

Study identifier EudraCT number: 2014-002009-40

Design Randomized, active-controlled, multicenter, open-label trial of IV
pembrolizumab monotherapy vs the investigator’s choice of paclitaxel,
docetaxel or vinflunine in locally advanced or metastatic urothelial carcinoma
patients who have received prior platinum-containing therapy.

Duration of main phase: not applicable
Duration of Run-in phase: not applicable
Duration of Extension phase: | not applicable
Hypothesis Superiority
Treatments groups pembrolizumab 200 mg IV Q3W

270 enrolled patients

Investigator’s choice paclitaxel 175 mg/m? Q3W
OR

docetaxel 75 mg/m? Q3W
OR

vinflunine 320 mg/m? Q3w

272 enrolled patients

Endpoints and Co-Primary oS time from randomization to death due to any
definitions endpoint cause
Co-primary PFS time from randomization to documented
endpoint progressive disease per RECIST 1.1 based on

BICR or death due to any cause, whichever
occurred first

Secondary ORR Proportion of patients in the analysis
endpoint population with a CR or PR, based on BICR
review per RECIST 1.1
Secondary Time to Time from randomization to the first
endpoint response assessment of CR or PR. Only confirmed
CR/PR were included in the analysis.
Secondary Response Time from the first CR/PR to documented PD.
endpoint duration Only confirmed CR/PR were included in the
analysis.
Cut-off date 07-SEP-2016
Database lock 07-OCT- 2016

Results and Analysis

Analysis description | Primary Analysis
Analysis population Intent to treat

and time point

description
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Descriptive statistics
and effect estimate
per comparison

Treatment group

Pembrolizumab
200 mg

Control

All subject (N)

270

272

Dual Primary endpoints

oS
N. with events
n (%)

155 (57.4)

179 (65.8)

Median OS months
(95% CI)

10.3
(8.0,11.8)

7.4
(6.1, 8.3)

Hazard Ratio
Pembrolizumab vs control
(95% CI)

0.73
(0.59, 0.91)

p-value
(one sided log-rank test)

0.002

PFS (BICR RECIST 1.1)
N. with events (%)

218 (80.7)

219 (80.5)

Median PFS months
(95% CI)

2.1
(2.0,2.2)

3.3
(2.3,3.5)

Hazard Ratio
Pembrolizumab vs control
(95% CI)

0.98
(0.81, 1.19)

p-value
(one sided log-rank test)

0.416

Secondary endpoints

ORR (BICR-RECIST 1.1)
(95% CI)

21.1
(16.4, 26.5)

11.4
(7.9, 15.8)

Difference % vs control
(95% CI)

9.6
(3.5, 15.9)

p-value
(one sided)

0.001

Number of subjects
with response

57

31

Time to response
Median (months)
range

2.1
(1.4, 6.3)

2.1
(1.7, 4.9)

Response duration
Median (months)
range

Not reached
(1.6+, 15.6+)

4.3
(1.4+, 15.4+)
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Main study (Urothelial carcinoma ineligible for cisplatin-based chemotherapy)

Study KEYNOTE-052: A Phase 11 Clinical Trial of Pembrolizumab (MK-3475) in Subjects with
Advanced/Unresectable or Metastatic Urothelial Cancer

Figure: Trial design

1) Subject must
have nawly
obtained
biopsy for PD-L1
determination
by IHC with
real time

N =up to ~350
subjects with

advanced/

evaluation to
unresectable
ensure adequate "
or metastatic

tissue spacimen. Pembrolizumab '{

urot hel.ial c:fmcer, (MK-3475) Disease Survival
of which ~100
subjects may cliiadibs : i
be used for
hiomarker cutpoint
detarmination,
if necessary.

l

Enrollment not
based on PD-L1
results.

. -
Progression Follow-up

2) Subject must
have measureable
disease based on
RECIST 1.1 as
determined by
central review,

Methods

Study participants
Main inclusion criteria

e 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 were allowed.

e Age =18 years.

e Cisplatin-ineligibility to receive cisplatin-based combination therapy, based on at least one of the
following criteria:
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0 ECOG Performance Status of 2 (the proportion of these subjects will be limited to
approximately 50% of the total population

o Creatinine clearance (calculated or measured) <60 mL/min but =30 mL/min
Note: Subjects with a creatinine clearance (calculated or measured) <30 mL/min or on
dialysis are excluded from the trial

o CTCAE v.4, Grade =2 audiometric hearing loss (25dB in two consecutive wave ranges)

o CTCAE v.4, Grade =2 peripheral neuropathy

o0 New York Heart Association (NYHA) Class 111 heart failure

Note: In the event that subjects are enrolled for the purposes of determining the biomarker cut-point

prior to the start of the main body of this study, these subjects are not required to be cisplatin-ineligible

and the above criteria does not apply.

No prior systemic chemotherapy for advanced/unresectable (inoperable) or metastatic urothelial
cancer.
0 Adjuvant platinum based chemotherapy, following radial cystectomy, with recurrence >12
months from completion of therapy is permitted
o Neoadjuvant platinum based chemotherapy, with recurrence =12 months since
completion of therapy is permitted
Note: Low-dose chemotherapy (eg, low dose cisplatin, cisplatin+5FU, mytomycin+5FU,
or cisplatin+paclitaxel) given concurrent with radiation to the primary tumor site is not
considered as systemic therapy.

Provided tissue for biomarker analysis from a newly obtained core or excisional biopsy of a tumor
lesion not previously irradiated (mandatory). Adequacy of the biopsy specimen for PD-L1 biomarker
analysis must be confirmed by the central laboratory.

Measureable disease based on RECIST 1.1 as assessed by central review. Tumor lesions situated in
a previously irradiated area were considered measureable if progression had been demonstrated in

such lesions.

ECOG Performance Status of 0, 1, or 2, as assessed within 10 days prior to treatment initiation.

Main exclusion criteria

Disease suitable for local therapy administered with curative intent.

Current or previous participation in a study of an investigational agent, with study therapy received
or investigation device used within 4 weeks of the first dose of treatment.

Prior anticancer monoclonal antibody for direct anti-neoplastic treatment within 4 weeks prior to
study Day 1 or not recovered (ie, < Grade 1 or at baseline) from AEs due to agents administered

more than 4 weeks earlier.

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

Notes: Subjects with neuropathy or < Grade 2 alopecia were an exception to this criterion and may
qualify for the study. If a subject received major surgery, they must have recovered adequately from the
toxicity and/or complications from the intervention prior to starting therapy.

¢ Known additional malignancy progressing or requiring 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 identified incidentally
following cysto-prostatectomy for bladder cancer was acceptable, provided that Stage was T2NOMO
or lower, Gleason score <6, and prostate-specific antigen undetectable.

e Known active central nervous system metastases and/or carcinomatous meningitis. Subjects with
previously-treated brain metastases may participate provided they were stable (without evidence of
progression by imaging, confirmed by CT scan or MRI if used as prior imaging, for at least 4 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 were not using steroids for at least 7
days prior to trial treatment. This exception did not include carcinomatous meningitis, which was
excluded regardless of clinical stability.

e Active autoimmune disease requiring systemic treatment in the past 2 years (i.e. with use of
disease modifying agents, corticosteroids or immunosuppressive drugs). Replacement therapy
(e.g., thyroxine, insulin, or physiologic corticosteroid replacement therapy for adrenal or pituitary
insufficiency, etc.) is not considere d a form of systemic treatment.

e 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 not in the best interest of the subject to participate, in the opinion of the treating
Investigator.

e Prior therapy with an anti-PD-1, anti-PD-L1 agent, or with anagent directed to another co-inhibitory
T-cell receptor (eg, CTLA-4,0X-40, CD137).

e Known history of Human Immunodeficiency Virus (HIV) (HIV-1/2 antibodies).

e Administration of live vaccine within 30 days prior to the first administration of study medication.

Treatments

Pembrolizumab was administered at the fixed dosing regimen of 200 mg as a 30 minute (-5 min/+10
min) IV infusion Q3W.

Treatment could be continued until confirmed radiographic disease progression by RECIST 1.1,
unacceptable adverse experiences, intercurrent illness that prevented further administration of treatment,
Investigator’s decision to withdraw the subject, confirmed positive pregnancy test, non-compliance with
trial treatment or procedure requirements, completed 24 months of pembrolizumab treatment or
administrative reasons.

Despite RECIST 1.1 defined progression, pembrolizumab could have been continued while awaiting
radiologic confirmation of PD. If repeat imaging still meets the threshold for PD (= 20% increase in tumor
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burden compared to nadir) but shows a reduction in tumor burden compared to the previous time point,
treatment may be continued as per treatment calendar after consultation with Sponsor.

Patients who stopped pembrolizumab after receiving 24 months of treatment for reasons other than
disease progression or intolerability, or after a complete response having received at least 24 weeks of
pembrolizumab and at least 2 treatments beyond the date of initial CR declared, may have been eligible
for up to one additional year of retreatment upon experiencing disease progression.

Objectives

The study primary objective was to evaluate the anti-tumor activity of pembrolizumab in terms of
Objective Response Rate (ORR) per RECIST 1.1 by independent radiology review in all subjects with
advanced/unresectable or metastatic urothelial carcinoma who are ineligible to receive cisplatin-based
therapy, as well as in those with PD-L1 positive (CPS>=1%) and PD-L1 strongly positive (CPS cut point
determined from biomarker discovery population) tumors.

As secondary objectives, the pembrolizumab activity was evaluated in terms of duration of response
(DOR) per RECIST 1.1 by independent radiology review, PFS per RECIST 1.1 by independent radiology
review (including PFS rate at 6 and 12 months), and OS (including OS rate at 6 and 12 months).

In addition, the anti-tumor activity in terms of ORR, DOR and PFS based on modified RECIST 1.1 by
independent radiology review, the relationship between candidate efficacy/resistance biomarkers and
pembrolizumab anti-tumor activity based on pre- and post-treatment tumor biopsies and blood sampling,
the PK profile of pembrolizumab 200 mg Q3W, the changes in health-related quality-of-life assessments
from baseline using the EORTC QLQ-C30, and the characterization of utilities using the EQ-5D were
evaluated as exploratory objectives in PD-L1 strongly positive, PD-L1 positive, and all subjects.

Outcomes/endpoints

The primary efficacy endpoint was objective response rate (ORR) based on RECIST 1.1 criteria assessed
by independent radiology review of imaging studies performed at both planned and unplanned time
points during the study. ORR was estimated for all subjects, for subjects with PD-L1 expression (CPS)
=1%, and for subjects with strongly positive CPS expression (CPS) =10%, that was determined as a
secondary study objective of the trial, based on assessment of activity in the biomarker discovery cohort
(the first 100 subjects enrolled). All other efficacy analyses involving subsets of the population defined in
terms of the strongly positive CPS cutpoint were conducted among the PD-L1 >10% from the validation
cohort, with the exclusion of patients in the discovery cohort.

Additional secondary efficacy endpoints were DOR (RECIST 1.1 by independent radiology review); PFS
(RECIST 1.1 by independent radiology review); overall survival (0OS); PFS (RECIST 1.1 by independent
radiology review) rate and OS rate at 6 months and 12 months.

Additional exploratory endpoints were to investigate the relationship between biomarkers and anti-tumor
activity, to evaluate the pembrolizumab anti-tumor activity by ORR, DOR and PFS based on modified
RECIST 1.1 by independent radiology review, and to evaluate changes in health-related quality-of-life
assessments from baseline using the EORTC QLQ-C30.

The definition of primary and secondary endpoints is reported in the below Table “Summary of Efficacy
for trial KEYNOTE-052".
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Response to treatment was assessed with radiographic imaging at 9 weeks (63 + 7 days) after the first
dose of pembrolizumab and every 6 weeks thereafter (42 days + 7 days). Subjects who remained on
treatment beyond 1 year had imaging assessments performed every 12 weeks (84 £+ 7 days). All on-trial
imaging was submitted to the central vendor for BICR review per RECIST 1.1 for determination of ORR
and PFS. The Investigator may have chosen to treat beyond RECIST 1.1 defined progression if subjects
continued deriving clinical benefit and were clinically stable.

The APT population, including all enrolled subjects who received at least 1 dose of pembrolizumab,
served as the primary population for the efficacy analyses. Supportive analyses were to be conducted in
the Full Analysis Set (FAS) population, consisting of all enrolled subjects who received at least 1 dose of
pembrolizumab and had measureable disease at baseline. In this case, the APT and FAS populations
overlapped, and therefore supportive analyses were not performed.

Additional not protocol-specified analyses were conducted to further characterize pembrolizumab efficacy
and safety profile in the target population. In order to determine the influence on the primary endpoint
estimation of the duration of follow up and of radiology reader variability ORR was determined among
subjects with longer follow-up than the total APT population and by investigator per RECIST v1.1.
Although the primary analysis for CPS =10% was conducted on the validation cohort, a supportive
analysis combining the biomarker discovery and validation cohorts was performed in order to assess the
ORR in strongly positive across the entire study population.

Sample size

The sample size calculation was driven by the primary efficacy estimation for PD -L1 CPS =10% subjects.
Up to 350 subjects were to be enrolled. Assuming a 33% prevalence rate of PD-L1 CPS =10% subjects
and 100 subjects in the biomarker discovery population, there was an 88% chance to have at least 75
PD-L1 CPS =10% subjects and 99.9% chance to have at least 60 PD-L1 CPS =10% subjects in the
validation cohort (N =~ 250).

Randomisation

Treatment allocation was performed centrally using an interactive voice response system/integrated web
response system (IVRS/IWRS) by non-random assignment.

Blinding (masking)

Not applicable. This is an open label trial.

Statistical methods

A preliminary assessment of clinical activity within the discovery cohort to determine the strongly positive
cut-off as a function of ORR was performed in the first 100 subjects. The APT population, consisting of all
enrolled subjects who received at least one dose of study treatment, served as the primary population for
the analyses of efficacy data in this trial. The biomarker discovery population, subjects in this trial used
for the determination of the PD-L1 strongly positive cut-point, was to be excluded from efficacy analyses
for the PD-L1 strongly positive population. These subjects were still to be included in the efficacy analyses
for all and PD-L1 positive subjects. Efficacy analyses were conducted according to the methods reported
in the table below.
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strongly positive subjects, PD-L1
positive subjects, and all subjects

/Kaplan-Me1er method

Endpoint/Variable® Analysis
(Description, Time Pomnt) Statistical Method Population | Missing Data Approach

Primary Objectives:

RECIST1.1 ORR by independent Exact method based on . o

radiology review for PD-L1 binomial distribution Subjects with missing

strongly positive subjects, PD-L1 data are considered

posttive subjects, and all subjects APT/FAS non-responders
Secondary Objectives:

Duration of Response. RECIST1.1

by mdependent radiology review,

for PD-L1 strongly positive o

subjects, PD-L1 positive subjects, Summary statistics Non-responders are

and all subjects /Kaplan-Mezer method | APT/FAS excluded 1n analysis

Progression-free survival. Summary statistics APT/FAS Censored at last

RECIST!.1 by mdependent /Kaplan-Me1er method assessment

radiology review. for PD-L1

strongly postitive subjects, PD-L1

posttive subjects, and all subjects

Overall survival, for PD-L1 Summary statistics APT/FAS Censored at last

assessment

95% confidence mterval 1s determuned by the upper and lower 97.5% one-sided confidence bounds.

An interim efficacy evaluation was performed in which enroliment of PD-L1 negative (CPS <1%) subjects
could have been stopped if the ORR was low and substantial enrollment remained. This futility analysis
was based on the evaluable PD-L1 negative subjects in the biomarker discovery population (up to the first

25 subjects). If the number of PD-L1 negative subjects in the biomarker subgroup was less than 20,
additional PD-L1 negative subjects could be included until the number reached at least 20. The non-
binding rule for futility required that the upper limit of the 95% confidence interval (Cl) (2-sided) for the

ORR be less than 20% (needed at least 1 response in N < 26 subjects and at least 2 responses in N = 26

to 40 subjects).
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Results

Participant flow

Enrolment

Allocation

Follow-up

Analysis

370 enrclled patients

¥

pembrolizumakb

Status for trial
Discontinued: 144

. AEs:13

" Death: 109

« Physician’s decision:2

»  Withdrawal by subject: 18
Ongoing in trial: 226

Started:370
Discontinued: 233
" AEs:36
Non-Compliance: 1
Other:2
Physician’'s decision:46
Progressive disease:131
»  Withdrawal by subject:17
Treatment ongoing: 137

l

APT (n=370)
APaT [n=370)
PRO FAS (n=367)

APT: All Patients Treated; APaT: All Patients as Treated; PRO FAS: Patient Reported Outcomes Full Analysis Set.

Recruitment

Overall, 370 patients were enrolled and treated in 77 activated centers from 20 April 2015 to 21 June
2016. The highest enrolling country was the US with a total of 159 subjects.

Conduct of the study

The original protocol (dated 29 August 2014) was amended twice during the study conduction.
The key changes introduced by the protocol amendments are summarized below:

Protocol Amendment

Most relevant changes

#01 (8 October 2014)

Clarification that subjects must be refractory to available or standard therapy
for treatment of their bladder cancer in order to participate in the biomarker
cut-point determination part of the Study, if they do not meet cisplatin-
ineligible criteria.

Assessment report
EMA/512404/2017

Page 80/146




Safety and tolerability were to be evaluated in all subjects regardless of PD-L1
status.

The screening window for the new core or excisional biopsy for biomarker
analysis was increased to 56 days (8 weeks).

Addition to indicate that PD-L1 positive was prospectively defined as subjects
with Combined Positive Score (CPS) =1%.

Removal of hypotheses testing since the objective of the trial was to estimate
efficacy, and the success of the trial was determined by clinically meaningful
ORRs and durability of the response.

The number of subjects to be used for the biomarker cut-point analysis was
updated from —150 subjects to ~100 subjects.

Clarification that bone scans must have been submitted for review at baseline
to the central imaging vendor even though bone scans were not part of
#2 (11 March 2016) determining RECIST measurability.

The 56 day screening window requirement for the new core or excisional
biopsy was removed from the protocol to offer more

operational flexibility, as long as the subject has not received any
intervening systemic therapy from the time the tissue was collected until the
time the subject enters the study.

The All-Patients-Treated (APT) population was identified as the primary
efficacy and safety analysis population, based on FDA requirement for single
arm trials.

There were 9 major protocol deviations deemed clinically relevant from 6 different sites, 3 in Spain, 1 in
the US, and 2 in Italy. Two clinically relevant major protocol deviations were categorized as entry criteria
deviations and pertained to allocation/treatment despite creatinine and bilirubin being above allowable
limits. A third subject was allocated/treated despite having a history of Gleason 8 prostate cancer. Two
major protocol deviations occurred when 2 subjects each were treated with corticosteroids for non-ECI
AEs during the trial which was prohibited except to treat pre-defined immune-related AEs. For 4 subjects,
clinically relevant major protocol deviations occurred in relation to bone scan efficacy assessments, as
they did not have follow-up scans despite the presence of osseous metastatic disease at study entry. No
subjects were excluded from the analysis due to a protocol deviation.

For 2 additional subjects, the blinded central independent radiology vendor notified sites that the subjects
had RECIST-measurable disease. However, when the imaging data for these subjects was formally
analyzed for outcome, no target lesions were identified. Being treated, subjects were included in the
analysis in the denominator of the ORR calculations as per the protocol statistical analysis plan, but they
were not counted as complete or partial responders.
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Baseline data

Table 26: Subjects Characteristics
All Subjects (ITT Population)- KEYNOTE-052

Pembrolimmmahb
o ()
Subjects in pepulation 370
Gender
Male 35 (77.3)
Female = 22.7
Age (Years)
< 85 Years &8 (18.4)
= (5 Years 302 (B1.4)
Mean T30
sD 2.9
Median 740
Eange LR
Race
American Indian Or Alaska Native 2 (0.5}
Asian 24 (7:0)
Black Or African American B (12}
Multiple 2 (0.5
White 328 (BB.4)
Mizzing 4 (1.1}
Ethmicity
Hispamirc Or Latino 22 (539)
Mot Hispanic Or Latino 319 (B6.2)
Mot Feponad 21 (5.7
Unknown B (22}
Age Group 2
= §5 Vears &8 (18.4)
= 5 to < 73 Years 123 (33.2)
= T5to < 85 Years 139 (37.4)
= 85 Years 40 (10.8)
PD-L1 Status
PD-L1 CPS < 1% ™ (21.4)
PD-L1 CPS == 1% = 10% 172 (44.5)
BD-LI CPS == 10% 110 (29.T)
Unknown 9 (1)
ECOGT
[0 Mormal Activity a0 (21.4)
[1] Symapoms, bar ambulasary 133 (359
[2] Ambalatery at unable to work 156 42.2)
[3] Limited selfcare 1 (0.3)

Assessment report
EMA/512404/2017 Page 82/146



Pembrolimmab
o (¥e)
Metastatic Staging
M0 47 (2.7
M1 313 (37.3)
Chemotherapy Naive (¥/N)
Yo &7 (18.1}
Tes 303 (819)
Baseline Hemaglobin
=10 gidL i (BB.9)
10 gl 41 (11.1}
Liver Metastazis (Y/N)
Ko e (7B.9)
Tas 78 21.1}
Prior Adjuvant or Nesadjovant Platinnm-based Chemotherapy
Ko 334 (90.3)
Tes 3§ o7
Prior BCG Therapy
Ko 314 [85.4)
Ves i (12.4)
Metastases Location
Lymgph Node Only 51 (13.8)
Visceral Diseaze 315 (85.1)
Mot Reported 4 (1.1}
Primary Tamor Location
Upper Tract i (18.5)
Lower Tract 300 (B1.1)
Unknown 1 (0.3)
Reason for Cizplatin Ineligibility
ECOG 2 120 (32.4)
Feenal Dyzfunction 182 [49.2)
ECOG 2 and Repal Dysfimction 35 (8.5)
Other Fexsons] | 33 (2.9)
'ECOG performance status assessed during screeming.
‘Inchuding Class I Heart Failure, Grade = 2 Peripheral Neuropathy, and Grade = 2 Hearing Laoss
Missing- not reported of unknown
Fenal dysfunction is defined as a baseline creatnine clearance < 60 ml/min.
M sfage Dambase Cutodf Diate: 14FEB2017
Database Cutoff Date: 01 SEP20145

Source: [POSIVOIME3475: analysis-ads]]

Numbers analysed

The same patient population, consisting of the 370 subjects who were enrolled and treated in the trial,
served as the primary population for the efficacy analyses (APT: All-Patients-Treated population) and
was used for the analysis of safety data (APaT: All Patients as Treated population).

A biomarker discovery population cohort including the first 100 subjects enrolled and treated served for
determination of the PD-L1 strongly positive cut-point.

Analyses of the pre-specified patient reported outcomes (PRO) from the EORTC QLC-C30 and EQ-5D
questionnaires were conducted in the PRO-specific full analysis set (FAS) population, including 367
patients who received at least 1 dose of study medication and completed at least 1 PRO instrument.

Outcomes and estimation

The activity reported in the biomarker discovery cohort, including the first 100 subjects enrolled and
treated, served for determination of the PD-L1 strongly positive cut-point.
The biomarker discovery cohort was excluded from the primary efficacy analyses for subjects in the
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validation cohort whose tumors were PD-L1 strongly positive.
In the initial submission (cut-off data:01-Sep-2016), the median duration of follow-up for all subjects in

the APT population was 5 months (range 0.1-16.5 months). An updated analysis (Cut-off data:

09Mar2017) was conducted at a median follow-up of 9.5 months (0.1-22.7). For the tables below, first
the 01-Sep-2016 cut-off is presented, followed by a presentation of the same data with the 09-Mar-2017

cut-off.

Primary endpoint

Objective Response Rate
e All Subjects (APT Population)

Table 27: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment
All Subjects (APT Population)
(Cut-off date: 01-Sep-2016)

Fesponse Evaluation Pembrohzumab
(N=370)
n % g5% T
Complete Response (CE) 17 4.6 (2.7,7.3)
Partial Response (PR) T2 19.5 (15.5,23.9)
Ohbjective Responze (CE+PE) 59 241 (19.8, 28.7)
Stable Disease (SD) 34 27 (18.5,273)
Dizease Control (CE+PE+5D) 173 46.3 (41.6, 51.00
Progressrve Dhsease (PTN) 156 422 (37.1,474)
Mon-evaluable (NE) 10 27 (1.3,49)
Mo Assessment 31 54 (3.8, 11.7)

Confirmed responses are mncluded.
% .. . ] .
Based on binomial exact confidence mmterval method.

1.1.
Mo Assessment: subject bad no post-bazeline imaging

Databasze Cutoff Date: 01SEP2016

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

Source: [PO52VOIME3475: analysis-adsl; adopa]
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Table 28: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per
Central Radiology Assessment

All Subjects (APT Population)

(Cut-off date: 09-Mar-2017)

Pembrolizumab
Eesponse Evaluation
(N=370)
n %o 95% CIf
Complete Response (CR) 27 7.3 (4.9, 104)
Partial Response (PE) 81 219 (17.8, 26.53)
Objective Response (CR+PR) 108 292 (24.6.34.1)
Stable Disease (SD) 67 181 (14.3,22.4)
Disease Control (CR+PR+5D) 175 473 (42.1.52.5)
Progressive Disease (PD) 155 419 (36.8, 47.1)
Non-evaluable (NE) 9 24 (1.1, 4.6)
No Assessment 3l g4 (3.8,11.7)
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 1.1.
No Assessment: subject had no post-baseline imaging
Database Cutoff Date: 09MAR2017

Source: [PO32VOIME3475: analysis-adsl; adopa]

e Subjects with PD-L1 CPS=1%

Table 29: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS=1% (APT Population)
Cut-off date: 01-Sep-2016

Fesponse Evaluation Pembrolizumab
(=282}
n D 95% CT
Complete REesponse (CE) 14 5.0 (2.7, 82)
Partial Rasponse (PE) 61 21.86 (170, 26.9)
Objective Response (CR+PR) TE 36.6 (21.5, 33.2)
Stable Dizease (SD) T2 255 (205, 31.0)
Dizease Control (CR+~FPRE+5D) 147 £2.1 (46.1, £8.1)
Progressimve Disease (PT¥) 10% 38.7 (329 44 6)
Monp-evaluable (ME} 6 21 (0.8, 4.6)
Mo Assassment 20 7.1 (4.4 10.T)
Confirmed responses are included.
"Based on binomial exact confidence interval method.
Mon-evalaable: subject had post-baseline imaging and the BOFE. was determined to be NE per RECIST
1.1.
Mo Assessment: subject had no post-baseline imaging
Database Cutoff Date: 015SEF2016

Source: [POS2VOIME3475: analysis-adsl; adopa]
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Table 30: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS=1% (APT Population)
Cut-off date: 09-Mar-2017

Fiesponse Evaluation Pembrolizumab
(1=282)

n % 93% €1
Complste Fesponse (CR) 4 85 (535,12.4)
Pamial Response (PR) 68 24.1 (192, 29.5)
Objective Response (CR+FPR) a2 il (27.2,38.4)
Stable Diseaze (D) 57 20.2 (157,254)
Dizeaze Control (CR+FR+5D) 142 518 (46.5,58.9)
Progressive Dizease (PIN) 108 383 (326, 442)
MNon-evaliable (ME) 5 18 (0.6, 4.1)
Mo Assessment 0 7.1 (4.4, 10.7)
Confirmed responses are includad
" Based on binomial sxact conSdence interval method
MNon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per EECIST

11

Mo Assessment: subject had no post-baseline imaging
Database Curoff Date: (0MMAR201T7

Source: [POS2VOIME3I4TS: analysis-ads]; adopa]

e Subjects with PD-L1 CPS=10%

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. Table 31, depicts the results for the Biomarker Discovery population and Table 32 depicts
the results for the Biomarker validation population. Tables 33 and 34 present the summary of best overall
response for the total population with PD-L1 CPS>10%, first according to the 01-Sep-2016 cut-off,
followed by the data from the 08-Mar-2017 cut-off. Tables 35 and 36 represent the data for the <1% CPS
and <10% CPS populations, respectively, for the most recent data cut-off point.

Table 31: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS=10% (APT Population)
Biomarker Discovery Population

Cut-off date: 01-Sep-2016

Response Evaluation Pembrolizumab
=30}
n Ya 95% CI'
Complete Response (CE) 5 16.7 (5.6,347
Partial Response (PR} 6 200 (7.7,38.6)
Ohbjective Response (CE+PE) 11 36.7 (19.9, 56.1)
Stable Disease (5D) 7 233 (9.9, 42.3)
Dizease Control (CR+FE+5D) 18 60.0 (40.6, 77.3)
Progressmve Disease (PD) 11 36.7 (19.9, 56.1)
Hon-evaluable (NE} 0 0.0 (0.0, 11.6)
Mo Assessment 1 33 (0.1,17.2)
Confirmed responses are mncluded.
"Based on binomial exact confidence interval method,
Non-evaluable: subject had post-baseline imaging and the BOF. was determined to be NE per EECIST
1.1.
No Assessment: subject bad no post-bazeline imaming
Database Cutoff Date: 015EF2016

Source: [POS2VOLIME3475: analysis-adsl; adopa]
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Table 32: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment Subjects with PD-L1 CPS=10% (APT Population)

Efficacy Validation Population
Cut-off date: 01-Sep-2016

Fesponse Evaluation Pembrolizumab
(=80)

n % 95% CT'
Complete Besponse (CE) 8 10.0 (44 183
Partial Response (PR} 23 288 (19.2, 40.0)
Ohbjective Response (CE+PR) 3l 38.8 (28.1, 50.3)
Stable Disease (SD) 24 300 (203,413
Dizease Control (CE+PE+5D) 55 65.3 (57.4, 78.T)
Progressive Disease (FIY) 20 250 (16.0,359)
Non-evaluable (NE) 0 0.0 (0.0, 4.5)
Mo Assessment 5 6.3 (2.1, 14.00

Confirmed responses are included.

1.1.

Database Cutoff Date: 015EF2016

" Based on binomial exact confidence interval method.
Non-evaluable: subject had post-baseline imaging and the BOE was determinad to be NE per EECIST

No Assessment: subject bad no post-baseline imaging

Source: [PO52VO1ME3475: analysis-adsl; adopa]

Table 33: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment

Subjects with PD-L1 CPS = 10% (APT Population)

Cut-off date: 01-Sep-2016

Response Evaluation Pembrohzumab
(W=110)

n % 95% CI'
Complete Fesponse (CR) 13 118 (6.4.19.4)
Partial Response (PE) 19 264 (184, 35.6)
Ohbjective Response (CE+PR) 2 8.2 {19.1, 47.9)
Stable Dizease (5D} 3l 282 (20.0, 37.6)
Diseaze Control (CE+PE+5D) 73 66,4 (56.7, 75.1)
Progressive Disease (PD) 31 282 (20.0,37.6)
MNon-evaluable (ME) 0 0.0 (0.0,3.3)
Mo Assessment ] 5.5 (2.0,11.5)

Confirmed responses are included.

1.1.

Database Cutoff Date: 015EF2016

' Based on binomial exact confidence interval method.
Mon-evaluable: subject had post-baseline magmg and the BOR was determined to be NE per RECIST

Mo Assessment: subject had no post-baselme imaging

Source: [POS2VOIMES475: analysis-adsl; adopa]
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Table 34: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment Subjects with PD-L1 CPS=10% (APT Population)

Cut-off date: 09-Mar-2017

Fiesponse Evaluation Pembrolizumab
T=110)
n % 93% €1
Complste Fesponse (CR) 18 16.4 (1020, 24.6)
Pamial Response (PR) 34 309 (224, 404)
Objective Response (CR+FPR) 51 473 (37.7,57.0)
Stable Diseaze (D) p.¥) 20,0 (130, 28.7)
Dizeaze Control (CR+FR+5D) ™ 67.3 (57.7,75.9)
Progressive Dizease (PIN) 30 273 (192, 35.6)
MNon-evaliable (ME) /] 0.0 (0.0, 3.3)
Mo Assessment & 55 (2.0, 11.5)
Confirmed responses are includad
" Based on binomial sxact conSdence interval method
MNon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per EECIST
11
Mo Assessment: subject had no post-baseline imaging
Database Curoff Date: (0MMAR201T7

Source: [POS2VOIME3I4TS: analysis-ads]; adopa]

e Subjects with PD-L1 CPS<1% and subjects with PD-L1 CPS<10%

Table 35: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment Subjects with PD-L1 CPS <1%o (APT Population)

Cut-off date: 09-Mar-2017

Fesponse Evaluation Pembrolizumab
N=19)

n % 95% CT'
Complate Response (CF) 2 25 (0.3,38)
Partal Besponse (PR) 11 139 (7.2,23.5)
Objective Response (CR+FPR) 13 16.5 01, 26.5)
Smble Diseaze (SD) o 11.4 (5.3, 20.5)
Diseaze Control (CR+PR+5D) 12 78 (18.2,30.1)
Progressive Diseaze (PTY) 43 544 (428, 65.7)
Mon-evaluable (WE) 4 51 (1.4 125
Mo Aszeszment 10 12.7 (6.2, 22.0)
Confirmed responses are inclnded.
' Based on binomial exact conSidence interval method
Mon-evaluable: subject had post-bassline imaging and the BOR was determined to be NE per RECIST

11

Mo Assessment: subject had no post-baseline imaging
Database Cutoff Date: (8MAR2017

Source: [POS2VOIMES4TS: analysis-ads]; adopa]

Table 36: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per

Central Radiology Assessment Subjects with PD-L1 CPS <10% (APT Population)

Cut-off date: 09-Mar-2017

Fiesponse Evaluation Pembrolizumab
(¥=151)

n % 93% €1
Complste Fesponse (CR) g 32 (14,62)
Pamial Response (PR) 45 178 . 23.2)
Objective Response (CR+FPR) 53 111 (16.2, 26.T)
Stable Diseaze (D) 44 175 (130, 22.8)
Dizeaze Control (CR+FR+5D) a7 g6 (326, 45.0)
Progressive Dizease (PIN) 121 482 (419 54.8)
MNon-evaliable (ME) o 36 (1.7.6.T7)
Mo Assessment 24 9.4 (6.2,13.8)

Confirmed responses are includad

" Based on binomial sxact conSdence interval method

MNon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per EECIST
11

Mo Assessment: subject had no post-baseline imaging

Database Curoff Date: (0MMAR201T7

Source: [POS2VOIME3I4TS: analysis-ads]; adopa]
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e Subjects with PD-L1 CPS>1% to<10%

Table 37: Summary of Best Overall Response with Confirmation Based on RECIST 1.1 per
Central Radiology Assessment Subjects with PD-L1 CPS = 1% to < 10% (APT Population)
Cut-off date: 09-Mar-2017

Fiesponse Evaluation Pembrolizumat
T=172)

n % 93% €1
Complste Fesponse (CR) 6 35 (1.3, 74)
Pamial Response (PR) 34 108 (14.1, 26.5)
Objective Response (CR+FPR) 40 133 (17.2, 30.3)
Stable Diseaze (D) 35 203 (146, 27.1)
Dizeaze Control (CR+FR+5D) 75 436 (36.1,51.4)
Progressive Dizease (PIN) T8 453 (378, 53.1)
MNon-evaliable (ME) 5 29 (1.0, 6.7y
Mo Assessment 14 a1 (4.5,13.3)
Confirmed responses are includad
" Based on binomial sxact conSdence interval method
MNon-evaluable: subject had post-baseline imaging and the BOR was determined to be NE per EECIST

11

Mo Assessment: subject had no post-baseline imaging
Database Curoff Date: (0MMAR201T7

Source: [PO52VOIME3I4TS: analysis-adsl; adopa]

Secondary endpoints

Duration of Response

Table 38: Time to Response and Response Duration Based on RECIST 1.1 per Central Radiology
Assessment in Subjects with Confirmed Response
Cut-off date: 09-Mar-2017

All subjects (APT Population) Pembrolizumab
(N=370)
N. subjects with response* 108
Time to Response* (months)
¢ Mean (SD) 2.5(1.1)
e Median (Range) 2.1 (1.3-9.0)
Response Duration® (months)
e Median (Range) Not reached (1.4+ - 19.6+)
N. subjects with response>6 months® 77 (82)
(%)
PD-L1 CPS=1% Pembrolizumab
(N=282)
N. subjects with response* 92
Time to Response* (months)
e Mean (SD) 2.5(1.1)
e Median (Range) 2.1 (1.3-9.0)
Response Duration® (months)
e Median (Range) Not reached (1.4+ - 19.2+)
N. subjects with response>6 months® 64 (81)
(%)
PD-L1 CPS=10% Pembrolizumab
(N=110)
N. subjects with response* 52

Time to Response* (months)
e Mean (SD) 2.4 (0.9)
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e Median (Range)

2.1 (1.3-6.1)

Response Duration® (months)
e Median (Range)

12.6 (1.4+ - 18.3+)

N. subjects with response>6 months®
(%)

35 (79)

PD-L1 CPS<1%o

Pembrolizumab

(N=79)
N. subjects with response* 13
Time to Response* (months)
¢ Mean (SD) 2.5 (1.2
e Median (Range) 2.1 (1.9-5.9)

Response Duration® (months)
Median (Range)

11.3 (1.4+ - 15.8+)

N. subjects with response>6 months®
(%)

10 (83)

PD-L1 CPS<10%0

Pembrolizumab

(N=251)
N. subjects with response* 53
Time to Response* (months)
e Mean (SD) 2.6 (1.3)
e Median (Range) 2.1 (1.6-9.0)

Response Duration® (months)
Median (Range)

Not reached (1.4+ - 19.2+)

N. subjects with response=6 months®
(%)

39 (84)

PD-L1 CPS=1% to <10%

Pembrolizumab

(N=172)
N. subjects with response* 40
Time to Response* (months)
e Mean (SD) 2.6 (1.3)
e Median (Range) 2.1 (1.6-9.0)

Response Duration® (months)
Median (Range)

Not reached (3.2 - 19.2+)

N. subjects with response>6 months®
(%)

29 (84)

Table made by Assessor.

*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.
Database Cut-off Date: 09 MAR2017

Progression Free Survival

Table 39: Progression Free Survival Based on RECIST 1.1 per Central Radiology Assessment

Cut-off Date: 01Sep2016

Assessment report
EMA/512404/2017

Page 90/146



N N. Person- | Event Median PFS Rate PFS Rate
events Months | Rate/ PFS* 6 months 12 months
(%) 100 (months) | (%)* (%)*
Person- (95% CI) (95% CI) (95% CI)
Months
(%)
All subjects (APT Population)
370 | 248 1259.9 | 19.7 2.1 (2.1, 30.0 (24.8, | 18.6 (12.8,
(67.0) 3.0) 35.3) 25.2)
PD-L1 CPS=1%
282 | 177 982.1 18.0 3.0 (2.1, 32.7 (26.5, | 21.3 (14.0,
(62.8) 3.5) 39.0) 29.7)
PD-L1 CPS=10%
80 37 300.8 12.3 4.9 45.6 (31.9, | Not reached
(46.3) (3.5,..) 58.3)

Table made by Assessor from Table 11-17, Table 11-18 and Table 11-19.
*From product-limit (Kaplan-Meier) method for censored data.
Database Cut-off Date: 01SEP2016

Kaplan-Meier of Progression Free Survival based on RECIST 1.1 per Central Radiology

Assessment

All subjects (APT Population)

110
100 =
a0 "\
a0
0
80
S0

.
40

Progression-Fres-Survival (%)

20

10
|| Censcred
0

0 2

Number of subject at risk

Pembrolizumab 370 224

GB

)

8

L
. e M,

10

Time in Manths

61

34

Table 40: Progression Free Survival Based on RECIST 1.1 per Central Radiology Assessment
All Subjects (APT Population)

Cut-off Date: 09-Mar-2017
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Event Rate/ Median PFS' PFS Rate at PFS Rate at
Mumber of | Person- | 100 Person- (Months) Months 6 in % T Menths 12 in % T
Treatment N | Events (%) | Months | Months (%) (95% CT) (95% CT) (95% CT)
Pembrolizumab 370 | 284 (76.8) 18783 151 23(21.34) 33.8(29.0,38.7) 21.8(174,26.6)

T From product-limit (Kaplan-Meier) method for censored
Database Cutoff Date: 09MAFR2017

data.

Progression-free survival is defined as time from the first dose to disease progression. or death, whichever ocenrs first. Time to scheduled tomor assessment
visit rather than the actual tumor assessment visit is vsed in the analysis. Patients without post-baseline tumeor assessment are censored at time of the first dose.

Source: [PO52V0OIMES475: anatysis-adsl; adtte]

Kaplan-Meier of Progression Free Survival based on RECIST 1.1 per Central Radiology

Assessment
All subjects (APT Population)
110
100 g
g a0 \\
g 80 \
g 70 k
w
ﬁ &0
< 50 %\
=]
% 40
=3 30 By -
E 20 H_M - "
10
o Il Censored
o 2 -+ (=] o 10 12 14 1G 10
Time in Months
Number of subject at risk
Pembrolizumab 370 239 145 120 93 70 37 29 7 5
(Database cutoff date: 09WAR2017T)
Source: [PO32V0O1ME3475: analysis-adsl; adtte]
Overall Survival
Table 41: Overall Survival
Cut- off date: 01-Sep-2016
N N. events Person- | Event Rate/ | Median OS Rate OS Rate
(%) Months | 100 os* 6 months 12 months
Person- (months) (%)* (%)*
Months (%) | (95% CI) (95% CID) (95% ClI
‘ All subjects (APT Population)
370 130 (35.1) | 2056.6 6.3 10.9 (9.7, | 67.4 41.2 (31.4,
) (61.7, 72.5) 50.7)
‘ PD-L1 CPS=1% ‘
282 85 (30.1) 1584.9 5.4 11.6 70.5 49.3
(10.1,..) (64.0, 76.1) (37.6, 60.0)
‘ PD-L1 CPS=10%
80 18 (22.5) 409.0 4.4 Not 76.5 (63.4, Not reached
reached 85.5)
(8.4,..)

Database cut-off date: 01-Sep-2017
Tables 7, 45 and 46 Response to RSI
*From product-limit (Kaplan-Meier) method for censored data.
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Exploratory endpoints

Table 42: Summary of Best Overall Response with Confirmation Based on Modified RECIST 1.1
per Central Radiology Assessment

All Subjects (APT Population)

Cut-off Date: 09Mar2017

Resporse Evaluation Pembrolizmazh
=3700

n %o 95% CT'
Complete Response (CK) 27 73 (49,104
Partial Response (PR) 86 232 (19.0,27.9)
Objective Rezponze (CR+PR) 113 30.5 (229, 35.5)
Stable Disease (5D) 76 20.5 (16.5, 25.0)
Disease Control (CR+PR+5D) 189 £1.1 (429, 26.3)
Progressive Dhsease (FD) 142 324 (334 435)
Nen-evaluable (NE} 9 24 (1.1.4.6)
No Assessment 30 81 (55,114)
Confirmed responses ave melnded.
" Based on binomizl exact confidence interval method.
Non-svaluable: sulyject had post-baseline imzgzing and the BOR. was determuned to be NE per RECIST

11

Weo Assessment: subject had no pest-baseline imagmg.
Diatabase Cutoff Date: (9MAR2017

Source: [POS2VOIMES3475: analy=iz-adsl; adopa)

Table 43: Summary of PFS

Based on Modified RECIST 1.1 per Central Radiology Assessment All Subjects (APT Population)
Cut-off Date: 09Mar2017

Event Rate/ Median PFS' PFS Rate at PFS Rate at
Mumber of | Person- | 100 Person- (Months) Months & m % ' Months 12 mn % 1
Treatment N | Events (*o) | Months | Months (%) {93% CT) (93% CT) (93% CI)
Pembrolizumab 370 | 248(87.0)0 | 1991.0 12.5 3423547 40.4(35.2,435.5) 28.3(23.2,33.6)

Progression-free survival i defined as fime from the first dose to disease progression, or death, whichever ocemrs first. Time to scheduled tumer assessment
visit rather than the actual tumer assessment visit 1s used m the analysis. Patients without post-baseline tumor assessment are censored at ime of the first dese.

" From product-linxit (Kaplan-Meier) method for censorad data.

Diatabasze Cutoff Diate: 0SMAR2017

Source: [PO5S2VOIMES475: analysis-ads]; adite]

Patient Reported Outcomes

EORTC QLQ-C30 and EQ-5D Compliance Rate and Completion Rate

Compliance rates for both the EORTC QLQ-C30 and EQ-5D were 90% or above at baseline, and over 86%
at Week 9. Completion rates, calculated for each visit from baseline to Week 57, remained above 70% at
each time point after baseline, until Week 9, when they dropped as patients discontinued the study due
to disease progression, physician decision, AEs, or death.

EORTC QLQ-C30 analysis

At week 9, the majority of the subjects experienced improvement of 10 or more points (31%) or stable
global health status/QoL (42%). This was observed for all EORTC functioning and symptom domains. An
improved quality of life was registered for patients who remained on treatment, although scores after
Week 9 should be interpreted with caution due to the small sample size.

Figure: Summary of EORTC QLQ-C30 Global health status/QoL at Study Visit
Mean +/- SE

(FAS Population)
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1004 Pembrolizumab

0

Hik

20

BASELINE WEEK 3
(M4=333) (H=318)

Database Cutoff: 01SEP2016
(Source: [PO52VO1IME3475: analysis-adsl; adpro])

Ancillary analyses

WEEK 15
N=174)

Objective Response Rate in protocol-specified subgroups

Figure: ORR with Confirmation

Based on RECIST 1.1 per Central Radiology Assessment by Subgroup Factors

All Subjects (APT Population)

Overall

Age
=63
>=65

E G 2

Age Group <65
==6% 1o 7§
==75t0< 85
»=R5

PD-L1 SubgmuFD L1 CPS < 194
- < 1%
PD-L1 CPS

Gender
Female
Male
Race
White
Non-iWhite
ECOG Status
o

No
Metastases Location
Lymph Node Only
Visceral Disease
Primary Tumor Location
Upper Tract
Lower Tract
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Hearing Loss.

Renal dysfunction is defined as a baseline creatinine clearance < 60 mL/min.
Database Cut-off Date: 09 March 2017

Source: [PO52V01MK3475: analysis-adsl; adopa]

Summary of main study(ies)

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as well
as the benefit risk assessment (see later sections).

Table 44: Summary of Efficacy for trial KEYNOTE-052

Title: A Phase 11 Clinical Trial of Pembrolizumab (MK-3475) in Subjects with
Advanced/Unresectable or Metastatic Urothelial Cancer

Study identifier EudraCT number: 2014-002206-20
Design Non-randomized, multicenter, open-label, trial of IV pembrolizumab
monotherapy in subjects with advanced/unresectable or metastatic urothelial
carcinoma, who have not received prior systemic chemotherapy and who are
not eligible to receive cisplatin.
Duration of main phase: not applicable
Duration of Run-in phase: not applicable
Duration of Extension phase: |not applicable
Hypothesis Not applicable
Treatments groups pembrolizumab 200 mg IV Q3W
370 subjects treated
Endpoints and Primary ORR Percentage of patients having a CR or PR
definitions endpoint during the trial, based on BICR review per
RECIST 1.1.
Secondary Response Time from first RECIST 1.1 response to
endpoint duration disease progression assessed by BICR in
subjects who achieve a PR or CR.
Secondary 0S Time from allocation to death due to any cause
endpoint
Secondary PFS Time from allocation to the first documented
endpoint disease progression according to RECIST 1.1
based on BICR or death due to any cause,
whichever occurred first.
Data Cut-off 01-SEP-2016/ 09-MAR-2017

Results and Analysis

Analysis description |Primary Analysis
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Analysis population and
time point description

All-Patients-Treated (APT)
All Subjects

Descriptive statistics
and effect estimate per
comparison

Treatment group

Pembrolizumab

200 mg

Number of subject

370

Primary endpoint

Data Cut-off: 15t

Data cut-off: 9" March

(range)

September 2016 2017
ORR (BICR-RECIST 1.1) 89 (24.1) 108 (29.2)
n (%) (95% CI) (19.8, 28.7) (24.6, 34.1)
Secondary endpoints
Time to response
Median (months) 2.0 (0.2-4.8) 2.1 (1.3-9.0)

Response duration
Median (months)

Not reached (1.0+ -

Not reached (1.4+ -19.6)

(range) 13.6+)

PFS N. with events 248 (67.0) 284 (76.8)

n (%)

Median PFS months

(95% CI) 2.1 (2.1, 3.0) 2.3 (2.1, 3.4)

PFS rate at 6 months (%)
(95% CI)

30.0 (24.8, 35.3)

33.8 (29.0, 38.7)

PFS rate at 12 months (%0)
(95% CI)

18.6 (12.8, 25.2)

21.8 (17.4, 26.6)

OS N. with events 130 (35.1) 188 (50.8)

n (%)

Median OS months

(95% CI) 10.9 (9.7, ..) 11.0 (10.0, 13.6)

OS rate at 6 months (%)
(95% CI)

67.4 (61.7, 72.5)

67.4 (62.3, 72.0)

OS rate at 12 months (%0)
(95% CI)

41.2 (31.4, 50.7)

46.8 (41.1, 52.3)

Analysis performed across trials (pooled analyses and meta-analysis)

A systematic literature review and meta-analysis to compile ORR, DOR and OS to historical first line

therapies for advanced/metastatic urothelial cancer was submitted.
PUBMED (Medline), Cochrane, and EMBASE databases were searched to identify clinical trials published in
English language since 1 January 1991. Randomized controlled trials, single arm trials, retrospective
studies and observational studies were included in the initial step of the review. Any agent given in the
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first line setting for subjects with advanced or metastatic urothelial cancer who are cisplatin-ineligible (i.e.
single agent or combination therapy, including, but not limited to, carboplatin, gemcitabine, paclitaxel,
methotrexate, vinflunine, vinblastine, epirubicin, docetaxel, oxaliplatin and doxorubicin) were defined as
comparator therapies.

Systematic Review

The combined literature searches (PUBMED, Cochrane, Embase), identified a total of 3297 references. A
comprehensive search strategy was used to identify references that addressed the 1L therapy of cisplatin-
ineligible subjects with advanced/metastatic urothelial cancer, thus resulting in 97 references. However,
the majority of these 97 references included subjects with good performance status and adequate renal
function. In order to generate the most appropriate reference data for KNO52, only references with
similar inclusion criteria in terms of performance status and renal function were included in the meta-
analysis. At the end of the filtering process, 18 publications, representing 21 treatment arms (12
carboplatin based; 13 gemcitabine based; 8 carboplatin/gemcitabine), that unambiguously reported
responses in cisplatin-ineligible subjects being treated in the first line setting for advanced/metastatic
urothelial cancer, were included. Only one Phase Ill study was reported for the scenario of interest, while
the other identified studies were mostly Phase Il studies or retrospective studies. For many combinations,
multiple studies were unavailable, and hence meta-analysis was not feasible.

The pooled analysis yielded an ORR of 36% (95% CI: 30%, 42%). Median duration of response (DOR)
was 6.52 months (95% Cl: 5.47-7.76), and median overall survival (OS) was 9.84 months (95% ClI:
8.37-11.57). Heterogeneity among studies was performed through the 12 statistic and resulted to be
substantial for ORR and OS data (60.4% and 81.5% respectively).

2.4.3. Discussion on clinical efficacy

The Keytruda extension of indication in the treatment of locally advanced or metastatic urothelial
carcinoma is sought concomitantly in two specific settings, each one based on one single pivotal trial:

1. Study KEYNOTE-045, in advanced or metastatic urothelial carcinoma progressing after platinum-
based chemotherapy

2. Study KEYNOTE-052, in patients previously untreated and not eligible to cisplatin-containing

chemotherapy.

In both studies, patients were enrolled independently from PD-L1 expression, with the provision of tissue
for biomarker analysis as a requirement for eligibility, and the PD-L1 status was defined based on a
Combined Positive Score (CPS), including the PD-L1 expression on both tumor and infiltrating immune
cells. This scoring system was selected based on the results from an earlier study KEYNOTE-012, in which
two different scoring systems, one based on tumour cell staining alone and the other based on staining in
both tumour cells and inflammatory cells, were evaluated to analyse the relationship between PD-L1
expression and clinical response. Results from this post-hoc analysis showed the importance to
incorporate inflammatory cells into the determination of PD-L1 status for the selection of patients more
likely to respond to pembrolizumab. In both urothelial carcinoma studies, two PD-L1 CPS cut-off were
evaluated: PD-L1 CPS = 1% determined exclusively using KN0O12 data, and the CPS = 10% defined based
on the first 100 subjects in KNO52 which served as the training data set.
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Study KEYNOTE-045 in advanced or metastatic urothelial carcinoma patients progressing after
platinum-based chemotherapy

Design and conduct of clinical study

This is a phase |1l randomized trial of pembrolizumab versus Investigator’s choice (paclitaxel, docetaxel
or vinflunine) in subjects with recurrent or metastatic urothelial carcinoma who experienced progression
after a platinum-based regimen.

Overall, 542 patients were randomized in the trial and allocated with a 1:1 ratio in the pembrolizumab
arm (270 patients) and in the chemotherapy group (272 patients). Inclusion criteria allowed the
enrolment in the trial of a quite heterogeneous population in terms of prior treatments and ECOG PS.
Indeed, differently from studies with other checkpoint inhibitors in patients progressing after platinum-
based chemotherapy, ECOG PS2 patients were considered eligible, but only in selected conditions (i.e,
haemoglobin > 10 g/dL, no liver metastases, treatment interval before enrollment > 3 months). In the
absence of a well globally established standard of care, the proposed comparators are deemed
acceptable. Indeed, taxanes are commonly used off-label in clinical practice, and vinflunine is approved
only in EU for the treatment of advanced or metastatic transitional cell carcinoma of the urothelial tract
after failure of a prior platinum-containing regimen. On this basis, an imbalance in the number of patients
allocated to each regimen in the control arm could have been expected. However, the number of patients
allocated to each chemotherapy regimen was quite well balanced (i.e. 84 patients with paclitaxel; 84
patients with docetaxel; 85 patients with vinflunine).

PFS per RECIST 1.1 based on BICR and OS were selected as dual primary endpoints, meaning that the
study could be considered to have met its primary objective if superiority was demonstrated for PFS or
OS in the overall population or in any of the subgroups analysed based on PD-L1 expression. As
secondary endpoints, confirmed ORR per RECIST 1.1 and mRECIST by BICR, duration response per
RECIST 1.1 by BICR and PFS per mRECIST were also evaluated. The statistical assumptions for the
definition of sample size can be considered reasonable, providing enough power for the comparison also
in PD-L1 CPS > 10% subjects. There are two planned PFS analyses (IA1 and final), and three planned OS
analyses (I1A1, 1A2 and final). The statistical plan includes a set of comprehensive subgroup analyses,
taking into account the most relevant prognostic factors, which is considered appropriate. Overall, the
statistical methods are acceptable. The control for multiplicity is considered appropriate.

The choice to include patients regardless of PD-L1 status is acceptable based on the lack of sufficient data
to justify enrichment at the time the study started. For the same reason PD-L1 status was not even
considered as a stratification factor. However, based on emerging evidence on the correlation between
PD-L1 status and outcomes, the statistical analysis plan was updated while the study was ongoing to
incorporate new primary hypotheses for PD-L1 positive (CPS>1%) and strongly positive (CPS=10%)
subjects (Amendment#9). Further changes to the biomarker strategy were then introduced based on
external results coming KNO52, and the formal test for hypotheses on PD-L1 CPS> 1% was deleted
through Amendment# 13, released after IA1 and data cut-off date. A reallocation of alpha with proper
adjustment to maintain the control of family-wise type | error rate (FWER) was made. Even if the adopted
strategy of alpha re-allocation seems to be in principle reasonable, the lack of a rigorous approach in the
specification of the statistical methods in the protocol, before any interim analysis was conducted, is
noted.

Stratification has been performed according to well recognised prognostic factors in second line setting
(ECOG PS 0/1 vs 2; presence or absence of liver metastases; Haemoglobin =10 g/dL vs <10 g/dL; time
from completion of most recent chemotherapy <3 months vs >3 months).
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Baseline characteristics were overall well balanced in the two treatment arms. The median age of patients
was slightly higher in the pembrolizumab arm (67 vs 65 years), with 61.1% of patients =65 years
compared to 54% in the control arm. Fifty-five percent of patients were PD-L1 <1% (56% in the
pembrolizumab arm and 54% in the control group), while respectively 33% in the control arm and 27.4%
in the pembrolizumab group were PD-L1>10%.

In general eligibility criteria are considered adequate to define a 2L+ UC patient population (including
subjects with failure of neoadjuvant/adjuvant treatment within 12 months). However subjects with poor
prognostic /baseline characteristics are not fully represented (e.g. ECOG PS 2 subjects could not have
additional unfavourable prognostic factors, subjects with more than 2 prior lines of systemic
chemotherapy for metastatic disease, active brain metastases or inadequate organ function were
excluded). Lastly, only 6 patients with ECOG PS of 2 (1.1% of study population) were included, which is
seen as critical considering the general high proportion of patients with reduced performance status in
patients with advanced / metastatic UC. Only 7 patients (1.3%) were included with brain metastases and
only 21% had two prior treatments. Most patients (76%) had been eligible to receive Cisplatin as prior
platinum therapy. In this context it is notable that 27% of screened subjects were non-randomized,
because they did not meet eligibility criteria. Most of these (nearly 80%) were not included in the study
due to unfavourable prognostic factors or comorbidities.

15 subjects in the control arm withdrew consent after randomisation before start of treatment (none in
the pembrolizumab treatment arm). Moreover a higher proportion of subjects discontinued studied
medication due to withdrawal by subjects or physician decision in the control arm (n=56) compared to
the pembrolizumab arm (n=9). It may be assumed that this at least partly reflects that assignment to the
chemotherapy arm did not meet expectations of patients and physicians in this open-label trial. This high
rate of (premature) withdrawals raises concerns with regards to a possible underperformance of the
control arm in an ITT analysis. However a consistent benefit in OS favouring pembrolizumab versus
chemotherapy has been reported by sensitivity analyses, even when patients not treated or discontinued
due to withdrawal by subject or physician decision were excluded.

Efficacy data and additional analyses

The MAH submitted OS results from 1A2, with 334 OS events in all comer patients and 104 in PD-L1
CPS=10% patients. Even if, with 36 additional OS events, results are not expected to significantly
change, the final analysis data should be provided and this is requested as a post-authorisation efficacy
study.

Overall, a statistically significant gain of 3 months in OS is reported in the overall population (HR:0.73,
95% CI 0.59, 0.91, p=0.002). The median OS in the chemotherapy arm (7.4 months, 95% CI 6.1, 8.3) is
consistent with historical data from single-agent second line treatment.

Consistently, a significant OS increase was observed in PD-L1 strongly positive patients (CPS>10%)
treated with pembrolizumab compared to chemotherapy (HR:0.57, 95% CIl 0.37, 0.88, p=0.004). In
addition, even though p-value was not multiplicity-adjusted, results in PD-L1 positive patients (CPS>1%)
showed a similar magnitude of OS benefit (HR:0.61, 95% CI 0.43, 0.86, p=0.002) compared to PD-L1
strongly positive.

The visual inspection of the KM curves of OS shows an initial favourable effect in the control arm followed
by a cross between month 3 and month 4 from the start of treatment. A review of early events in order
to clarify potential factors influencing such outcome was provided: apart from the number of censoring in
the first 2 months that was much higher in the control arm compared to the pembrolizumab arm (17 vs
3), an excess of deaths in the pembrolizumab arm was observed in the first two months (43 in
pembrolizumab vs 24 in control arm). Liver metastases and time from most recent prior therapy of < 3
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months were identified as possible factors associated to the higher risk of early death. No benefit (instead
a detrimental effect) was observed for pembrolizumab in terms of median PFS per RECIST 1.1 based on
BICR in the ITT population. This is not an unexpected finding, considering the different mechanism of
action of chemotherapy and immune checkpoint inhibitors, and taking into account the possibility of a
delayed response not captured by RECIST 1.1. As observed for OS curves, the slope of the KM curves
shows an initial unfavourable treatment effect for pembrolizumab followed by a cross at Month 5 and a
trend to diverge after 6 months, with a PFS rate at 12 months of 6.2% in the control arm and 16.8% with
pembrolizumab.

A similar trend of PFS KM-curves was observed in patients with PD-L1 positive tumour (CPS >10% and
>1%), with consistent median PFS value across subpopulations and a sustained effect in a subset of
patients. PFS based on modified RECIST in these subgroups also showed similar results.

Since patients could stay on treatment beyond progression to account for the possibility of pseudo-
progression and delayed response, PFS based on modified RECIST was also analysed, showing however
similar findings.

A higher ORR has been consistently reported in the pembrolizumab arm compared to chemotherapy in
the total population (21.1% vs 11.4%), in PD-L1 CPS=10% (21.6% vs 6.7%) and in PD-L1 CPS>1%
(23.6% vs 8.3%). On the other hand, chemotherapy produced disease stabilisation in a larger number of
patients (33.5% vs 17.4% in the total population; 35.6% vs 12.2% in PD-L1 CPS>10%; 35% vs 15.5%
in PD-L1 CPS>1%). Waterfall Plots of Best Tumour Change from Baseline were provided showing a higher
frequency of deep responses with pembrolizumab compared to chemotherapy. ORR differences for
pembrolizumab vs. control in subjects with PD-L1 CPS <1% and PD-L1 <10% were lower compared to
those of the higher PD-L1 subgroups, but ORR results for pembrolizumab still remained favourable
compared to the chemotherapy control group.

No differences in the median time to tumour response were observed among arms in all populations, but
responses were considerably longer with pembrolizumab (median time not reached with the current data
cut-off for pembrolizumab and 4.3 months in the control arm).

Efficacy results for all endpoints were confirmed by the performed sensitivity analyses.

More than half of included patients were PD-L1 negative (CPS <1%) in both arms (54% in the control
arm and 56% in the pembrolizumab arm). Efficacy results, in subgroups with PD-L1 CPS <1% and PD-L1
<10%, show that OS, PFS, ORR and best change from tumor baseline were overall consistent with the
results in the overall population.

Indeed, contrasting evidences on the role of PD-L1 expression as biomarker for response are provided by
other immune checkpoint inhibitors. In the phase Il, single arm study CheckMate 275, responses to
nivolumab were seen irrespective of PD-L1 expression (Sharma P, Lancet 2017). On the other hand, a
higher immune-cell PD-L1 expression was associated with higher atezolizumab response in the phase Il,
single arm IMvigor 210 study (Rosemberg JE, Lancet 2016). However the randomized phase 111 study
(IMvigor 211) of atezolizumab vs. chemotherapy control demonstrated a negative prognostic value of PD-
L1 expression in immune cells (i.e. higher PD-L1 expression was associated with worse outcome in both,
the atezolizumab treatment group and the control arm), but PD-L1 expression was not predictive.

An updated efficacy analysis for KNO45 was performed with a cut-off date of 18JAN2017 and a total of
366 OS events. A robust OS improvement favoring pembrolizumab as compared with chemotherapy
control continues to be noted in the overall population [OS HR: 0.70 (0.57, 0.86), p-value:0.0004]. No
improvement in PFS for pembrolizumab compared with chemotherapy control is observed [PFS HR: 0.96
(0.79, 1.16), p-value:0.322] albeit a plateau in the tail of the Kaplan-Meier curves suggest durable
clinical benefit for a subset of patients. The improvement in response rates compared with the
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chemotherapy control was confirmed at the longer follow-up in the overall population (21.1% vs 11%),
as well as in PD-L1 CPS=10% (20.3% vs 6.7%) and in PD-L1 CPS2=1% (22.7% vs 8.3%).

Results of analyses on exploratory biomarkers (proteomic signatures, genetic variation, and gene
expression signatures) will be part of the final KNO45 CSR that is planned to be submitted as a Post-
Authorisation Efficacy Study (PAES) in July 2018.

Patient-reported outcomes (PROs) were assessed using EORTC QLQ-C30. A prolonged time to
deterioration in EORTC QLQ-C30 global health status/QoL was observed for patients treated with
pembrolizumab compared to investigator’s choice chemotherapy (HR 0.70; 95% CI 0.55-0.90). Over 15
weeks of follow-up, patients treated with pembrolizumab had stable global health status/QoL, while those
treated with investigator’s choice chemotherapy had a decline in global health status/QoL, however these
results should be interpreted in the context of the open-label study design and therefore taken cautiously.

Study KEYNOTE-052: patients previously untreated and not eligible to cisplatin-containing
chemotherapy

Design and conduct of clinical study

This is a Phase Il single arm trial of pembrolizumab in first-line cisplatin-ineligible advanced/unresectable
or metastatic urothelial carcinoma. Overall, the eligibility criteria are acceptable. In particular, the criteria
for cisplatin-ineligibility are deemed acceptable and reflect the standard criteria used in clinical practice.

Patients were enrolled irrespective of PD-L1 status. In comparison to study KN-045, only freshly-obtained
biopsy specimen was required for PD-L1 biomarker analysis. A total of 370 patients were enrolled. A
biomarker discovery cohort, including the first 100 subjects enrolled and treated, served for
determination of the PD-L1 strongly positive cut-point. This population was excluded from efficacy
analyses for the PD-L1 strongly positive population, which were conducted on the biomarker validation
cohort (n = 270 overall). The primary efficacy endpoint was ORR based on RECIST 1.1 criteria assessed
by independent radiology review that was estimated for all subjects, for subjects with PD-L1 expression
(CPS) > 1%, and for subjects with strongly positive CPS expression (CPS) > 10%. DOR (RECIST 1.1 by
independent radiology review); PFS (RECIST 1.1 by independent radiology review); OS; PFS (RECIST 1.1
by independent radiology review) rate and OS rate at 6 months and 12 months were among secondary
endpoints.

The sample size was initially driven by the primary efficacy hypothesis of a true ORR > 30% and 2.5%
(one-sided) type 1 error in PD -L1 positive subjects. Based on amendment#2 the efficacy hypothesis on
ORR was removed with the justification that the success of the study was to be determined by clinically
meaningful ORRs and durability of the response.

As expected based on eligibility criteria, the enrolled population was mostly > 65 years (81.6%), with a
median age of 74 years. The most common reasons for cisplatin ineligibility were renal dysfunction
(50%), ECOG PS 2 (32.4) or both renal dysfunction and ECOG PS 2 (9%). In addition, the majority of
patients (85.1%) had visceral metastases. As concern PD-L1 expression, 21.4% were PD-L1<1%, while
most of patients (46.5%) of had a PD-L1 CPS in the range of 1% to 10%. A discrepancy is noted between
the prevalence of PD-L1< 1% patients in Study KNO52 and Study KN0O45 that could not be explained by
the MAH, but will be further evaluated in future clinical trials in UC.

Pembrolizumab was administered at the fixed dosing regimen of 200 mg Q3W, which is acceptable.
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Efficacy data and additional analyses

An ORR of 24.1% (95% CI 19.8, 28.7) was reported in the overall population. In 282 PD-L1 positive
patients ORR was 26.6% (95% CI 21.5, 32.2). When considering the subgroup of PD-L1 strongly positive
patients from the validation cohort, a higher ORR was reported 38.8% (95% CI 28.1, 50.3).

In the first-line therapy of urothelial carcinoma, an ORR up to 30%-40% with a median OS of 9 months
has been reported with carboplatin-containing (De Santis M, J Clin Oncol 2012).

Updated results with a median follow-up of 9.5 months showed an improvement in ORR in the overall
population [29.2% (95% CI 24.6, 34.1)]. Median DOR has not been reached yet, thus responses with
pembrolizumab last longer compared to those achieved by chemotherapy in the submitted meta-analysis
(median DOR 6.52, upper 95% CI 7.76 months). Although the ORR was higher in PD-L1 CPS > 10%
patients [47.3% (95% CIl: 37.7, 57.0)], responses were also registered in PD-L1 CPS < 10% and CPS
<1% patients [21.1% (95% CI: 16.2, 26.7) and 16.5% (95% ClI: 9.1, 26.5), respectively]. The disease
control rate, which includes subjects with CR, PR, and stable disease was 47.3% (95% CI: 42.1, 52.5),
suggesting that there is a larger pool of subjects who may benefit from pembrolizumab beyond those who
experience a confirmed response as measured by RECIST 1.1.

With 67 additional PFS events at longer follow up, a slight improvement compared to the original analysis
has been reported in terms of median PFS [2.3 months (95% CI: 2.1, 3.4) versus 2.1 months (95% CI:
2.1, 3.3)], PFS rate at 6 months [33.8% (95% CI: 29.0%, 38.7%) versus 30.6% (95% CI: 25.2%,
36.2%)] and PFS rate at 12 months [21.8% (95% CI: 17.4%, 26.6%) versus 19.0% (95% CIl: 13.0%,
25.8%)].

Compared to the original submission, a consistent median OS (11 months) was reported, with a slight
increase in the OS rate at 12 months [46.8 (41.1, 52.3) versus 41.2 (31.4, 50.7)].

Median PFS data remained unfavourable in comparison to chemotherapy despite a small improvement
with longer duration of follow-up; however benefits of pembrolizumab might not been captured by
median PFS values. Durable responses appear to be reflected in a plateau in the tail of the KM curve
beginning at approximately 8 months.

In order to provide information for contextualisation of the results in cisplatin ineligible patients, the MAH
conducted and provided a systematic literature review and meta-analysis. The pooled analysis yielded an
ORR of 36% (95% CI: 30%, 42%). Median duration of response (DOR) was 6.52 months (95% ClI: 5.47-
7.76), and median overall survival (OS) was 9.84 months (95% CI: 8.37-11.57). Heterogeneity among
studies was performed through the I? statistic and resulted to be substantial for ORR and OS data (60.4%
and 81.5% respectively). The quality of trials included in the meta-analysis was assessed by the MAH to
evaluate the risk of bias (including selection bias, performance bias, detection bias, attrition bias or
reporting bias) that resulted to be high in most of the trials. This can be explained considering that only
one of them was a phase |1l study, while the others were phase Il trials with a small sample size. Overall,
the quality of the included trials is not fully reassuring on the validity of the results of the meta-analysis.

In the context of scientific advice (EMEA/H/SA/2437/14/2016/11) it was recommended to capture in Study
KNO52 post-progression treatments and responses to treatments to assess the impact of 2nd-line
chemotherapies. Overall, post-progression systemic therapy was reported in 88 subjects (24%), and
most of them (56 patients) received carboplatin/gemcitabine combination. However, post-progression
treatment responses were not captured for KNO52 subjects.

Patient reported outcomes were assessed using EORTC QLQ-C30. At week 9, the majority of the subjects
experienced improvement or stable global health status/QoL across all EORTC functioning and symptom
domains, although scores after Week 9 should be interpreted with caution due to the small sample size.
Both the EQ-5D VAS score and the EQ-5D Utility scores were stable over time.
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Additional efficacy data will be provided with the following Post-Authorisation Efficacy Study (PAES):

- Study KN361 comparing pembrolizumab with or without platinum-based combination chemotherapy and
chemotherapy alone in both cisplatin-eligible and ineligible patients.

- Study P045 comparing pembrolizumab versus Paclitaxel, Docetaxel or Vinflunine in Subjects with
Recurrent or Progressive Metastatic Urothelial Cancer.

- Study P052, evaluating pembrolizumab in patients with Advanced/Unresectable or Metastatic Urothelial
Cancer.

2.4.4. Conclusions on the clinical efficacy

Based on efficacy results from study KN0O45, a broad indication, including patients with locally advanced
or metastatic urothelial carcinoma who have received prior chemotherapy, regardless of PD-L1
expression, has been requested by the MAH. Statistically significant and clinically meaningful gains in OS
were reported across population (all-comers, PD-L1 CPS 21% and PD-L1 CPS >10%).

Even if the efficacy of pembrolizumab in the 1L cisplatin-ineligible UC population is only based on a single
non-randomized study, with still an insufficient duration of follow-up and observed response rates slightly
lower compared to historical data for chemotherapy, results compare rather favourable with
chemotherapy in terms of duration of responses and OS.

Additional efficacy data from the ongoing Studies should be provided in order to obtain further efficacy
data as Post-Authorisation Efficacy Studies (PAES):

- Study P361 comparing pembrolizumab with or without platinum-based combination chemotherapy and
chemotherapy alone in both cisplatin-eligible and ineligible patients.

- Study P045 comparing pembrolizumab versus Paclitaxel, Docetaxel or Vinflunine in Subjects with
Recurrent or Progressive Metastatic Urothelial Cancer.

- Study P052, evaluating pembrolizumab (MK-3475) in Subjects with Advanced/Unresectable or
Metastatic Urothelial Cancer.

2.5. Clinical safety

Introduction

The known pembrolizumab safety profile, evaluated across clinical studies in advanced melanoma (1567
patients from studies KEYNOTE-001, KEYNOTE-002 and KEYNOTE-006), advanced NSCLC (1386 patients
from studies KEYNOTE-001, KEYNOTE-010 and KEYNOTE-024), and classical Hodgkin Lymphoma (241
patients from studies KEYNOTE-087 and KEYNOTE-013) is mainly associated with immune-related
adverse reactions and characterized by general (fatigue), gastrointestinal (diarrhoea and nausea) and
skin (rash and pruritus) disorders. The majority of adverse reactions reported were of Grade 1 or 2
severity and the most serious were immune-related adverse reactions and severe infusion-related
reactions.

Within this application safety results have been presented by:

e Study KEYNOTE-045, including 266 locally advanced or metastatic urothelial carcinoma patients

previously treated with platinum-containing chemotherapy, who received at least 1 dose of
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pembrolizumab (data Cut-off date: 07 September 2016; updated data Cut-off date: 18 Jan
2017).

e Study KEYNOTE-052, including 370 locally advanced or metastatic urothelial carcinoma patients
previously untreated and cisplatin-ineligible, who received at least 1 dose of pembrolizumab (data
Cut-off date: 01 September 2016; updated data Cut-off date: 09 Mar 2017).

e Reference Safety Dataset, a pooled population of 3,194 subjects, including patients with NSCLC
(studies KN-001, KN-010 and KN-024), melanoma (studies KN-001, KEYNOTE-002, KEYNOTE-
006), Hodgkin’'s Lymphoma (studies KN-013 and KN-087) and urothelial carcinoma ( studies KN-
045 and KN-052), which is used to compare with studies KEYNOTE-045 and -052.

e Cumulative Running Safety Dataset, including cumulative pembrolizumab safety data from all
studies reported to the regulatory authority, provided to demonstrate no meaningful safety
related difference between the cumulative dataset and the reference safety dataset.

Patient exposure

Overall, the median exposure to pembrolizumab was shorter in urothelial carcinoma patients compared to
the Reference dataset (see Table below):

Table 45: Summary of Drug Exposure
Studies KN0O45, KN052, and Reference Safety Dataset

(APaT Population)

ENO45 and KN052 for Refrence Safety Dataset Cumulative Safety Dataset
ME-3475 for ME-347577 for ME-3475%
N=0636 N=3194 N=3830

Time on Therapy (months)

Mean 5.68 6.65 6.49

Median 3.42 4.86 4.71

SD 5.66 5.79 578

Range 0.03 to 22.80 0.03 to 30.39 0.03 to 30.39
MNumber of Administrations

Mean 8.81 11.23 10.83

Median 5.50 8.00 8.00

SD 7.87 045 0125

Range 1.00 to 34.00 1.00 to 59.00 1.00 to 59.00

Duration of Exposure is calculated as last dose dafe - first dose date +1.

T Includes all subjects who received at least one dose of ME-3475 in KN0O1 Part B1, B2, B3, D, C. F1, F2, F3; KN002 (original phase).
EMN006, KIN010, KN013 Cohort 3 (Hodgkin's Lymphoma)., KIN024, and KINOS7.

# Includes all subjects who received at least one dose of ME-3475 in KINQO1 Part B1, B2, B3. D. C. F1. F2, F3; KN002 (original phase).
EMN006, KIN010, KN013 Cohort 3 (Hodgkin's Lymphoma), EN024, KNO45, KNO52, and KINOB7.

(EIN001 Database Cutoff Date for Melanoma: 18APR2014).

(EIN001 Database Cutoff Date for Lung Cancer: 23JAN2015).

(EIN002 Database Cutoff Date: 28FEB2015).

(EIN006 Database Cutoff Date: 03MAR2015).

(EIN010 Database Cutoff Date: 305EP2015).

(EINO13 Database Cutoff Date for Hodgkin's Lymphoma: 27SEP2016).

(EIN024 Database Cutoff Date: 09MAY2016).

(EIN0O45 Database Cutoff Date: 18JAN2017).

(EINO52 Database Cutoff Date: 09MAR2017).

(EINO87 Database Cutoff Date: 255EP2016).

In study KEYNOTE-045 the duration of exposure was 3.45 months for the pembrolizumab arm at the last
updated data Cut-off, with a median number of 6 administrations. At the initial data Cut-off, a total of
139 (52.2%) and 95 (35.7%) subjects received pembrolizumab for 23 months and for 26 months,
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respectively. The exposure to pembrolizumab was 1 year or longer for 43 (16 %) patients. In contrast, of
the 255 subjects in the control arm, only 29 (11.4%) received treatment for > 6 months and 3 (1.2%)

received treatment for > 12 months.

The duration of exposure was similar in study KEYNOTE-052, with a median time on therapy of 3.40
months and a median number of 5 administrations.At the initial data Cut-off, a total of 157 (42.4%)
patients were treated for at least 3 months, 72 (19.5%) for at least 6 months and 9 (2.4%) patients

exposed = 1 year to pembrolizumab.

In comparison to the reference safety dataset, patients in both KN-045 and KN-052 were mostly male

(74.4% and 77.3%, respectively, versus 59.3%), older, as demonstrated by the higher percentage of
subjects 265 years (61.3% and 81.6%, respectively, versus 43.3%), and had ECOG PS of 2 (1.5% and

42.2%, respectively versus 0).

Adverse events

In both studies KN-045 and KN-052 pembrolizumab safety and tolerability has been evaluated during the
treatment period up to two different cut-off dates, 7-Sep-2016 (Table 46) and 18-Jan-2017 (Table 47).
Adverse events, which occurred from the first dose up to 30 days after the last dose, were reported and

coded using Medical Dictionary for Regulatory Activities (MedDRA) Version 19.0 and graded according to

the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE), Version 4.0.

Table 46: AEs Summary Study KN045

(APaT Population)

related AE

KNO045

control pembrolizumab

n (%) n (%)
Subjects in 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 (90.2) 162 (60.9)
with toxicity grade =3 AEs 160 (62.7) 139 (52.3)
with toxicity grade =3 drug-related AEs 126 (49.4) 40 (15.0)
with serious adverse events 104 (40.8) 104 (39.1)
with serious drug-related AEs 57 (22.4) 27 (10.2)
who died 8 (3.1) 13 (4.9)
who died due to a drug-related AE 4 (1.6) 4 (1.6)
discontinued? due to an adverse event 32 (12.5) 22 (8.3)
discontinued due to a drug-related AE 28 (11.0) 15 (5.6)
discontinued due to a serious AE 12 (4.7) 15 (5.6)
discontinued due to a serious drug- 10 (3.9) 9 (3.4)

Data cut-off 7-Sept-2016
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The overall pembrolizumab safety profile favorably compares with chemotherapy in study KN045, with a
lower rate of drug-related AEs (60.9% vs 90.2%), drug-related Grade>3 AEs (15% vs 49.4%), serious
drug-related AEs (10.2 vs 22.4%) and discontinuations due to drug-related AEs (11% vs 5.6%0).

Table 47: Adverse Event Summary Studies KN045, KNO52, KNOO1, KNO0O2, KNO0O6, KNO10,
KNO13, KN024, and KN0O87

(APaT Population)

EN045 for ME-3475 Refrence Safety Cumulative Safety
Dataset for MK-3475" | Dataset for ME.-3475%
n (%) 1 ®a) n (%)
Subjects in population 266 3.194 3460
with cne or more adverse events 249 (93.6) 3,107 (97.3) 3.356 (97.0)
with no adverse event 17 (6.4) 87 2.7 104 (3.0)
with drug-related” adverse events 163 (61.3) 2,340 73.3) 2.503 (72.3)
with toxictty grade 3-5 adverse events 145 (34.5) 1,421 44.3) 1.566 45.3)
with toxictty grade 3-5 dmg-related adverse 44 (16.5) 456 (14.3) 500 (14.5)
events
with non-serious adverse events 244 (91.7) 3.6 95.4) 3.290 (95.1)
with serious adverse events 108 (40.6) 1.154 (36.1) 1.262 (36.5)
with serious dmug-related adverse events 31 (11.7) 329 (10.3) 360 (10.4)
with dose modification® due to an adverse event 80 (30.1) 1,021 (32.00 1.101 (31.8)
who died 13 (4.9) 111 (3.8) 134 (3.9
who died due to a dmug-related adverse event 4 (1.5) 11 (0.3) 15 (0.4)
discontimued” due to an adverse event 26 (9.8) 362 (11.3) 388 (11.2)
discontinued due to a dmg-related adverse event 18 (6.8) 169 (5.3) 187 (5.4)
discontinned due to a serious adverse event 19 (7.1) 274 (8.4) 293 (8.5)
discontinued due to a senous drug-related 12 (4.3) 117 (3.7) 129 (3.7
adverse event

" Determined by the investigator to be related to the drog.

- Study medication withdrawn.

i Defined as overall action taken of dose reduced, drug interrupted or drug withdrawn.
MedDRA version used is 19.1.

MedDRA preferred terms "Neoplasm Progression”, "Malignant Neoplasm Progression” and "Dhisease Progression” not related to
the drug are excluded.

" Includes all subjects who received at least one dose of ME-3475 in KN001 Part B1, B2, B3. D, C, F1_ F2, F3; KN002 (original
phase), KNO0&, KN010. KIN013 Cohert 3 (Hodgkin's Lymphoma), KN024, and KINO87.

¥ Includes all subjects who received at least one dose of ME-3475 in KN0OO1 Part B1, B2, B3, D, C, F1, F2, F3; KN002 (original
phase), KN00&, KIN010. KINO13 Cohert 3 (Hodgkin's Lymphoma), KIN024, EN045, and KNOS7.

(KIN001 Database Cutoff Date for Melanoma: 18APR2014).

(KIN001 Database Cutoff Date for Lung Cancer: 23JAN2015).

(KMN002 Database Cutoff Date: 28FEB2015).

(KN006 Database Cutoff Date: 03MAR2015).

(KN010 Database Cutoff Date: 30SEP2015).

(EIN013 Database Cutoff Date for Hodglan's Lymphoma: 27SEP2016).

(KN024 Database Cutoff Date: 09MAY2016).

(EIMN045 Database Cutoff Date: 13JTAN2017).

(EIMN087 Database Cutoff Date: 25SEP2016).

Source: [ISS: analysis-adsl; adaeosi; aeplus]

Data cut-off 18-Jan-2017

In study KN-045, the most frequent AEs in the pembrolizumab arm were fatigue (25.6%), pruritus
(23.7%), decreased appetite (21.4%) and nausea (20.7%). In the control arm, AEs observed in > 20% of
the subjects were alopecia (38.8%), anemia (35.7%), fatigue (33.7%), constipation (31.8%), nausea
(28.6%), decreased appetite (20.8 %) and asthenia (20.8%).
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Table 48: Adverse Event Summary (incidence =210% in One or More Groups) All Subjects in
Study KN045

(APaT Population)

Conirel Pembrelizumab
n %) o )
Sabjects in population 155 i
with one or mare adverse events 150 (08 148 w3
with no adverse events 5 (2.m 18 (6.8)
Blood and lymphatic system disorders 130 {510 5 (19.9)
Anasmia al (357 44 173
Weutropenia 4 (16.99 0 0.0
Endocrine disorders 4 (1.4 24 (10.5)
Gastroinfestinal disorders 174 (68.2) 150 (546.4)
Abdominal pain 34 (13.3) 34 12g
Constipation El (31.8) 50 (15.8)
Diiarrhosa 4 (12.8) 43 (163
Nmsea 7 (25.8) 55 (207
Vomiting 34 (133 39 (14T
General disorders and administration Ste 184 {TLI) 153 (57.5)
conditions
Asthenia 53 (20.8) 30 (113
Farigue B (337 i 259
Oedema peripheral 4 (137 245 (9.8)
Prrexia 33 (12, 35 (135
Infections and infestations 0 (36.9) 105 (30.5)
Urinary tract infection 34 (13.3) 39 (127
Investigations 1] (4% ™ (28.9)
Weutrophil count decreased 38 (149 1 (0.4)
Metabolism and notrition disorders a7 (380 101 (38.0)
Dacreased appatite 53 (20.8) 54 21.1)
Muscoloskeletal and conmective tissoe 95 (37.5) 113 (42.5)
disorders
Arthralgia 30 (10.%) L 9.0
Back pain 21 (8.1 37 (13m
Pain in extremiry 28 (1.0 al 79
Nervons system disarders 105 {41.1) 58 (21.8)
Weuropathy peripheral 31 (12.3) 1 0.4)
Peripheral sensory neuropathy 28 {11 1 (0.8}
Psychiatric disorders 43 (16.9) a8 (14.3)
Eenal and wrinary disorders 45 (17.8) T2 (271)
Haemarturia 20 (1.8) 30 (113
Eespiratory, thoracic and mediastinal k] (290.4) mn (34.7)
disorders
Coush 18 (7.0 38 143
Cryspmosa 23 9.0 33 (129
Skin and soboutaneons tissme disorders 137 (40.8) 114 (429}
Alopecia aa (38.8) 2 (0.8)
Prurinas 14 (3.5 62 (233
Bash 14 (6.3) L] (10m
Vascolar dsorders k.74 {12.5) L] (14.7)
Every subject is counted a single time for each applicable row and cohumm.
A gystem organ class or specific adwerse event appears on this repart enly if its incidence in one o mors of the columns meets the
incidence criterion m the report title, after rounding.
MedDFA V19.0 prefemed terms "Weoplasm progression”, "Malipnant neoplasm progression” and "Disease progression” not
related to the dnag are exclodad
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 80 days of last dose are mchuded
Copiral amm is iovestizatar's choice of paclitaxel, docetxel or vinfhmine
Database Cutoff Date: 075EP20145 .

Source: [P043V0]: analysis-adsl) [PO45V01: fabulations-aeplus]

In study KNO52, the most common reported AEs were fatigue (31.1%), decreased appetite (21.6%), and
constipation (21.19%).
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The frequency of AEs was generally comparable between both populations in studies KNO45 and KNO52,

and the Reference Safety Dataset.

Table 49: Adverse Event Summary (incidence 25% in One or More Groups) Studies KN045,

KNO52 and Reference Safety Dataset by Body System or Organ Class and PT

(APaT Population)

KNO045 KNO52 Reference Safety
Dataset”™

n (%) n (%) n (%)
Subjects in population 266 370 2,799
with one or more adverse events 248 (93.2) 354 (95.7) 2,727 (97.4)
with no adverse event 18 (6.8) 16 (4.3) 72 (2.6)
Blood and lymphatic system 53 (19.9) 73 (19.7) 487 (17.4)
disorders

46 (17.3) 61 (16.5) 347 (12.4)
Anaemia
Cardiac disorders 15 (5.6) 28 (7.6) 253 (9.0)
Endocrine disorders 28 (10.5) 38 (10.3) 335 (12.0)
Hypothyroidism 17 (6.4) 24 (6.5) 236 (8.4)
Eye disorders 20 (7.5) 17 (4.6) 358 (12.8)
Gastrointestinal disorders 150 (566.4) 202 (54.6) 1,705 (60.9)
Abdominal pain 34 (12.8) 40 (10.8) 274 (9.8)
Constipation 50 (18.8) 78 (21.1) 497 (17.8)
Diarrhoea 43 (16.2) 69 (18.6) 625 (22.3)
Dry mouth 7 (2.6) 18 (4.9) 142 (5.1)
Nausea 55 (20.7) 68 (18.4) 685 (24.5)
Vomiting 39 (14.7) 46 (12.4) 387 (13.8)
General disorders and 153 (57.5) 211 (57.0) 1,856 (66.3)
administration site conditions
Asthenia

30 (11.3) 38 (10.3) 362 (12.9)
Chest pain

5 (1.9 13 (3.5) 165 (5.9)
Chills

5 (1.9) 21 (5.7) 153 (5.5)
Fatigue

69 (25.9) 115 (31.1) 1,044 (37.3)
Oedema peripheral

26 (9.8) 50 (13.5) 285 (10.2)
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Pyrexia 36 (13.5) 41 (11.1) 357 (12.8)
Infections and infestations 105 (39.5) 146 (39.5) 1,180 (42.2)
Nasopharyngitis 14 (5.3) 1 (0.3) 182 (6.5)
Pneumonia 12 (4.5) 15 (4.1) 140 (5.0)
Upper respiratory tract infection 7 (2.6) 12 (3.2) 182 (6.5)
Urinary tract infection 39 (14.7) 70 (18.9) 162 (5.8)
Injury, poisoning and procedural 25 (9.4) 42 (11.4) 362 (12.9)
complications
Investigations 77 (28.9) 128 (34.6) 865 (30.9)
Alanine aminotransferase increased 14 (5.3) 23 (6.2) 172 (6.1)
Aspartate aminotransferase increased 14 (5.3) 25 (6.8) 168 (6.0)
Blood alkaline phosphatase increased 9 (3.4) 21 (5.7) 112 (4.0)
Blood creatinine increased 13 (4.9) 41 (11.1) 108 (3.9)
Weight decreased 24 (9.0) 37 (10.0) 219 (7.8)
Metabolism and nutrition disorders | 101 (38.0) 157 (42.4) 1,109 (39.6)
Decreased appetite 56 (21.1) 80 (21.6) 630 (22.5)
Hyperglycaemia / 33 (8.9) 130 (4.6)
Hyperkalaemia / 24 (6.5) 61 (2.2)
Hyponatraemia 15 (5.6) 36 (9.7) 146 (5.2)
Musculoskeletal and connective 113 (42.5) 145 (39.2) 1,411 (50.4)
tissue disorders
Arthralgia

24 (9.0) 37 (10.0) 504 (18.0)
Back pain

37 (13.9) 42 (11.4) 349 (12.5)
Musculoskeletal pain

13 (4.9) 16 (4.3) 226 (8.1)
Myalgia

14 (5.3) 15 (4.1) 253 (9.0)
Pain in extremity

21 (7.9) 22 (5.9) 237 (8.5)
Neoplasms benign, malignant and | 18 (6.8) 16 (4.3) 256 (9.1)
unspecified (incl cysts and polyps)
Nervous system disorders 58 (21.8) 97 (26.2) 1,037 (37.0)
Dizziness 15 (5.6) 24 (6.5) 244 (8.7)
Headache 13 (4.9) 13 (3.5) 400 (14.3)

Assessment report
EMA/512404/2017

Page 109/146




Psychiatric disorders 38 (14.3) 55 (14.9) 523 (18.7)
Anxiety 8 (3.0) 9 (2.4) 141 (5.0)
Insomnia 16 (6.0) 23 (6.2) 218 (7.8)
Renal and urinary disorders 72 (27.1) 111 (30.0) 271 (9.7)
Acute kidney injury 15 (5.6) 21 (5.7) 40 (1.4)
Haematuria 30 (11.3) 48 (13.0) 39 (1.4)
Reproductive system and breast 18 (6.8) 24 (6.5) 129 (4.6)
disorders
Respiratory, thoracic and 91 (34.2) 118 (31.9) 1,391 (49.7)
mediastinal disorders
Cough

38 (14.3) 51 (13.8) 615 (22.0)
Dyspnoea

33 (12.4) 39 (10.5) 534 (19.1)
Productive cough

6 (2.3) 14 (3.8) 142 (5.1)
Skin and subcutaneous tissue 114 (42.9) 139 (37.6) 1,360 (48.6)
disorders
Dry skin

14 (5.3) 11 (3.0) 165 (5.9)
Pruritus

62 (23.3) 70 (18.9) 562 (20.1)
Rash

29 (10.9) 46 (12.4) 499 (17.8)
Vitiligo

1 (0.4) 0 (0.0) 171 (6.1)
Vascular disorders 39 (14.7) 42 (11.4) 410 (14.6)

Every subject is counted a single time for each applicable row and column.

MedDRA preferred terms "Neoplasm Progression”, "Malignant Neoplasm Progression™ and "Disease
Progression™ not related to the drug are excluded.

“Includes all subjects who received at least one dose of MK-3475 in KNOO1 Part B1, B2, B3, D, C, F1, F2,

F3; KNOO2 (original phase), KNO06, KNO10.

(KNOO1 Database Cut-off Date for Melanoma: 18APR2014).

(KNOO1 Database Cut-off Date for Lung Cancer: 23JAN2015).

(KNOO2 Database Cut-off Date: 28FEB2015).

(KNOO6 Database Cut-off Date: 03MAR2015).

(KNO10 Database Cut-off Date: 30SEP2015).
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Across both studies in Urothelial cancer, Urinary tract infection and Haematuria, as well as increase of
Blood alkaline phosphatase and Blood creatinine in study KNO52, occurred more frequently than in the
reference safety dataset. Upon medical review, these events were deemed unlikely related to
pembrolizumab and more likely associated with the underlying disease condition, medical history, or
medical procedures (eg, cystoscopy). None of these AEs represents a new safety signal for
pembrolizumab.

Grade 3-5 Adverse Events

A lower rate of subjects in the pembrolizumab arm of Study KN045 experienced Grade =3 AEs (52.3%)
compared to the control arm (62.7%).

Table 50: Grade =3 Adverse Events (incidence =5% in One or More Groups) All Subjects in

Study KNO45
(APaT Population)

Control Pembrolizumab
il (%) n (%)
Subjects in population 255 266

with one or more adverse events 160 (62.7) 139 (52.3)
with no adverse events 95 (373) 127 (47.7)
Anaemia 31 (122 22 (8.3)
Neutropenia 37 (14.5) 0 (0.0)
Neutrophil count decreased 32 (12.5) 1 04
Fatigue 15 (5.9) 10 (3.8)
Febrile neutropenia 19 (7.5) 0 (0.0
Asthenia 13 (5.1) 2 (0.8)
White blood cell count decreased 14 (5.5) 1 (0.4)

Every subject 1s counted a single time for each applicable specific adverse event.

A specific adverse event appears on this report only if its incidence in one or more of the columns meets the incidence criterion in.
the report title, after rounding.

MedDFA V19.0 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.

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

Database Cutoff Date: 075EP2016

Source: [P045V01: analysis-adsl] [P043V01: tabulations-aeplus]

In study KNO52, 53.8% of subjects experienced at least 1 Grade =3 AEs, and the most commonly
reported were urinary tract infection (9.5%) and anemia (7.0%), see Table 51.

Table 51: Grade =3 Adverse Events (incidence =5% in One or More Groups) All Subjects in

Study KNO52
(APaT Population)

Pembrolizumab
n (%a)
Subjects in population 370
with cne or more adverse events 199 (53.8)
with no adverse events 171 (46.2)
Urinary tract infection 35 (9.5)
Anaemia 26 (7.0)

Every subject is covnted a single tume 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.

MedDERA V19 preferred terms "Neoplasm progression", "Malipnant neoplasm progression” and "Disease progression” not related
to the dmg 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.

Database Cutoff Date: 015SEP2016

Source: [PO32VOIMES473: analysis-adsl] [POS2VOIMES475: tabnlations-aeplus]
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Drug-related Adverse Events

In Study KNO0O45, fewer subjects in the pembrolizumab arm than in the control arm experienced drug-
related AEs (60.9% vs 90.2%, respectively). In the pembrolizumab arm, the most frequently observed
drug-related AEs were Pruritus (19.5%), Fatigue (13.9%) and Nausea (10.9%). In the control arm, drug-
related AEs observed in 210% of the subjects were Alopecia (37.6%), Fatigue (27.8%), Anemia (24.7%),
Nausea (24.3%), Constipation (20.4%), Decreased appetite (16.1%), Neutropenia (15.3%), Asthenia
(14.1%), Neutrophil count decreased (14.1%), Diarrhea (12.9%), Peripheral sensory neuropathy
(11.0%), and Neuropathy peripheral (10.6%0).

With the exception of Pruritus, all most common drug-related AEs observed in the pembrolizumab group
were reported in a lower or similar frequency compared to control, while all most common drug-related
AEs observed in the control arm were reported in higher or similar frequency in comparison to patients
receiving pembrolizumab.

In Study KNO52, The most commonly reported drug-related AEs were Fatigue (16.8%), Pruritus (14.6%)
and Rash (9.7%).

Overall, the pattern of drug-related adverse events in KN0O45 and KNO52 is comparable to the reference
safety dataset as shown in Table 52, which was compiled from the most recent data-cut-off for KNO45
and KNO52 (18-Jan-2017 and 8-Mar-2017, respectively).

Table 52: Drug-related Adverse Events (incidence >2 in KN045 and KN052) Studies KN045,
KNO52, KNOO1, KNOO2, KNO0O6, KN0O10, KN013, KN024 and KN0O87 by Body System or Organ

Class and PT
(APaT Population)

KNO45 and KNO52 Reference Safety Cumulative
n (%) Dataset’ Safety
n (%) Dataset”
n (%)
Subjects in population 636 3,194 3,830
with one or more adverse events 406 (63.8) 2,340 (73.3) 2,746 (71.7)
with no adverse event 230 (36.2) 854 (26.7) 1,084 (28.3)
Blood and lymphatic system 24 (3.8) 185 (5.8) 209 (5.5)
disorders
Anaemia 18 (2.8) 104 (3.3) 122 (3.2)
Eosinophilia Haemolytic 2 (0.3) 17 (0.5) 19 (0.5)
Thrombocytopenia 3 (0.5) 26 (0.8) 29 (0.8)
Cardiac disorders 3 (0.5) 30 (0.9) 33 (0.9)
Myocarditis 2 (0.3) 1 (0.0) 3 (0.1)
Ear and labyrinth disorders 2 (0.3) 20 (0.6) 22 (0.6)
Endocrine disorders 72 (11.3) 348 (10.9) 420 (11.0)
Adrenal insufficiency 5 (0.8) 15 (0.5) 20 (0.5)
Hyperthyroidism 18 (2.8) 99 (3.1) 117 (3.1)
Hypophysitis 2 (0.3) 8 (0.3) 10 (0.3)
Hypothyroidism 53 (8.3) 255 (8.0) 308 (8.0)
Thyroiditis 3 (0.5) 16 (0.5) 19 (0.5)
Eye disorders 11 (1.7) 134 (4.2) 145 (3.8)
Dry eye 2 (0.3) 32 (1.0) 34 (0.9)
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Lacrimation increased 2 (0.3) 11 (0.3) 13 (0.3)
Gastrointestinal disorders 149 (23.4) 897 (28.1) 1,046 (28.5)
Abdominal discomfort 2 (0.3) 15 (0.5) 17 (0.4)
Abdominal distension 2 (0.3) 23 (0.7) 25 (0.7)
Abdominal pain 9 (1.4) 74 (2.3) 83 (2.2)
Abdominal pain upper 4 (0.6) 27 (0.8) 31 (0.8)
Colitis 13 (2.0) 42 (1.3) 55 (1.4)
Constipation 18 (2.8) 103 (3.2) 121 (3.2)
Diarrhoea 56 (8.8) 386 (12.1) 442 (11.5)
Dry mouth 15 (2.4) 81 (2.5) 96 (2.5)
Dyspepsia 5 (0.8) 13 (0.4) 18 (0.5)
Flatulence 3 (0.5) 4 (0.1) 7 (0.2)
Nausea 60 (9.4) 335 (10.5) 395 (10.3)
Oral pain 2 (0.3) 4 (0.1) 6 (0.2)
Stomatitis 8 (1.3) 40 (1.3) 48 (1.3)
Vomiting 25 (3.9) 121 (3.8) 146 (3.8)
General disorders and 182 (28.6) 1,178 (36.9) 1,360 (35.5)
administration site conditions
Asthenia 32 (5.0) 228 (7.1) 260 (6.8)
Chest pain 2 (0.3) 20 (0.6) 22 (0.6)
Chills 13 (2.0) 88 (2.8) 101 (2.6)
Face oedema 2 (0.3) 8 (0.3) 10 (0.3)
Fatigue 104 (16.4) 716 (22.4) 820 (21.4)
Influenza like iliness 14 (2.2) 49 (1.5) 63 (1.6)
Malaise 5 (0.8) 26 (0.8) 31 (0.8)
Mucosal inflammation 5 (0.8) 23 (0.7) 28 (0.7)
Oedema peripheral 12 (1.9) 60 (1.9) 72 (1.9)
Pyrexia 31 (4.9) 164 (5.1) 195 (5.1)
Xerosis 2 (0.3) 13 (0.4) 15 (0.4)
Hepatobiliary disorders 7 (1.1) 34 (1.1) 41 (1.1)
Hepatitis 3 (0.5) 4 (0.1) 7 (0.2)
Immune system disorders 2 (0.3) 36 (1.1) 38 (1.0)
Infections and infestations 33 (5.2) 160 (5.0) 193 (5.0)
Cellulitis 2 (0.3) 1 (0.0) 3(0.1)
Conjunctivitis 2 (0.3) 16 (0.5) 18 (0.5)
Fungal skin infection 2 (0.3) 2 (0.1) 4 (0.1)
Herpes zoster 2 (0.3) 6 (0.2) 8 (0.2)
Oral fungal infection 2 (0.3) 7 (0.2) 9 (0.2)
Rash pustular 3 (0.5) 2 (0.1) 5 (0.1)
Rhinitis 3 (0.5) 5(0.2) 8 (0.2)
Urinary tract infection 5 (0.8) 5(0.2) 10 (0.3)

Injury, poisoning and 4 (0.6) 53 (1.7) 57 (1.5)
procedural complications

Investigations 84 (13.2) 446 (14.0) 530 (13.8)
Alanine aminotransferase increased 20 (3.1) 111 (3.5) 131 (3.4)
Aspartate aminotransferase increased 21 (3.3) 106 (3.3) 127 (3.3)
Blood alkaline phosphatase increased 11 (1.7) 40 (1.3) 51 (1.3)
Blood bilirubin increased 7 (1.1) 27 (0.8) 34 (0.9)
Blood creatinine increased 9 (1.4) 40 (1.3) 49 (1.3)
Blood thyroid stimulating hormone increased 5 (0.8) 36(1.1) 41 (1.1)
Lymphocyte count decreased 3 (0.5) 24 (0.8) 27 (0.7)
Platelet count decreased 6 (0.9) 17 (0.5) 23 (0.6)
Weight decreased 14 (2.2) 70 (2.2) 84 (2.2)
Metabolism and nutrition disorders 94 (14.8) 428 (13.4) 522 (13.6)
Decreased appetite 61 (9.6) 275 (8.6) 336 (8.8)
Dehydration 6 (0.9) 18 (0.6) 24 (0.6)
Hyperglycaemia 8 (1.3) 17 (0.5) 25 (0.7)
Hyperuricaemia 4 (0.6) 10 (0.3) 14 (0.4)
Hyponatraemia 9 (1.4) 23 (0.7) 32 (0.8)
Hypophosphataemia 5 (0.8) 22 (0.7) 27 (0.7)
Musculoskeletal and connective 64 (10.1) 594 (18.6) 658 (17.2)
tissue disorders
Arthralgia 18 (2.8) 305 (9.5) 323 (8.4)
Arthritis 5 (0.8) 28 (0.9) 33 (0.9)
Back pain 5 (0.8) 54 (1.7) 59 (1.5)
Muscle spasms 6 (0.9) 46 (1.4) 52 (1.4)
Muscular weakness 7 (1.1) 24 (0.8) 31 (0.8)
Musculoskeletal pain 3 (0.5) 33 (1.0) 36 (0.9)
Myalgia 15 (2.4) 155 (4.9) 170 (4.4)
Pain in extremity 5 (0.8) 45 (1.9 50 (1.3)
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Neoplasms benign, malignant and 2 (0.3) 25 (0.8) 27 (0.7)
unspecified (incl cysts and
polyps)
Nervous system disorders 51 (8.0) 353 (11.1) 404 (10.5)
Dizziness 12 (1.9) 49 (1.5) 61 (1.6)
Dysgeusia 15 (2.4) 47 (1.5) 62 (1.6)
Headache 7 (1.1) 126 (3.9) 133 (3.5)
Lethargy 6 (0.9) 9 (0.3) 15 (0.4)
Peripheral sensory neuropathy 2 (0.3) 14 (0.4) 16 (0.4)
Tremor 3 (0.5) 6 (0.2) 9 (0.2)
Psychiatric disorders 8 (1.3) 73 (2.3) 81 (2.1)
Confusional state 2 (0.3) 7 (0.2) 9 (0.2)
Insomnia 5 (0.8) 29 (0.9) 34 (0.9)
Renal and urinary disorders 13 (2.0) 48 (1.5) 61 (1.6)
Acute kidney injury 3 (0.5) 8 (0.3) 11 (0.3)
Reproductive system and breast 6 (0.9) 30 (0.9) 36 (0.9)
disorders
Respiratory, thoracic and 59 (9.3) 402 (12.6) 461 (12.0)
mediastinal disorders
Cough 17 (2.7) 130 (4.1) 147 (3.8)
Dyspnoea 16 (2.5) 123 (3.9) 139 (3.6)
Pneumonitis 20 (3.1) 98 (3.1) 118 (3.1)
Skin and subcutaneous tissue 195 (30.7) 1,107 (34.7) 1,302 (34.0)
disorders
Alopecia 2 (0.3) 28 (0.9) 30 (0.8)
Dermatitis 14 (2.2) 54 (1.6) 68 (1.7)
Dry skin 11 (1.7) 105 (3.3) 116 (3.0)
Erythema 8 (1.3) 51 (1.6) 59 (1.5)
Pruritus 100 (15.7) 584 (18.2) 684 (17.8)
Rash 22 (8.3) 36 (9.7) 386 (13.8)
Urticaria 6 (0.9) 13 (0.4) 19 (0.5)
Vascular disorders 11 (1.7) 86 (2.7) 97 (2.5)
Hypertension 2 (0.3) 14 (0.4) 16 (0.4)
Every subject is counted a single time for each applicable row and column.
MedDRA version used is 19.1.
“ Includes all subjects who received at least one dose of MK-3475 in KNOO1 Part B1, B2, B3, D, C, F1,
F2, F3; KNOO2 (original phase), KNO0O6, KN0O10, KNO13 Cohort 3 (Hodgkin’s Lymphoma), KN024 an
KNO87.
"Includes all subjects who received at least one dose of MK-3475 in KNOO1 Part B1, B2, B3, D, C, F1,
F2, F3; KNOO2 (original phase), KNO0O6, KN0O10, KNO13 Cohort 3 (Hodgkin’s Lymphoma), KN024,
KNO45, KNO52 and KNO87.
(KNOO1 Database Cut-off Date for Melanoma: 18APR2014).
(KNOO1 Database Cut-off Date for Lung Cancer: 23JAN2015).
(KNOO2 Database Cut-off Date: 28FEB2015).
(KNOO6 Database Cut-off Date: 03MAR2015).
(KNO10 Database Cut-off Date: 30SEP2015).
(KNO13 Database Cut-off Date for Hodgkin’s Lymphoma: 27SEP2016).
(KNO24 Database Cut-off Date: 09MAY2016).
(KNO87 Database Cut-off Date: 27SEP2016).
Database Cut-off KNO45 Date: 18 JAN 2017.
Database Cut-off KNO52 Date: 09 MAR 2017.

Overall, a total of 28 (10.5%) patients treated with pembrolizumab in Study KN045 and 43 (11.6%)
patients in Study KNO52 had a drug-related AE resulting in treatment interruption. The most common
events leading to treatment interruption were Colitis and Diarrhea (1.1% each) in KNO45, and Alanine
aminotransferase increased (1.6%), Aspartate aminotransferase increased and Diarrhea (1.1% each) in
Study KNO52.
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In the control arm of Study KNO0O45, treatment was interrupted due to drug-related AE in a total of 40
(15.7%) patients, and the most frequent events were Anemia (4.7%), Neutropenia (2.0%), Asthenia
(1.6%), Neutrophil count decrease (1.6%), and Infusion-related reaction (1.2%).

Drug-related Grade 3-5 Adverse Events

In Study KNO45, a lower frequency of subjects in the pembrolizumab arm experienced drug-related
Grade =3 AEs compared to the control (15% vs 49.4%). In the pembrolizumab arm, the most commonly
reported events were pneumonitis (1.5%), AST increased (1.1%), diarrhea (1.1%), and fatigue (1.1%) in
the pembrolizumab arm, and neutropenia (13.3%), neutrophil count decreased (12.2%), anemia (7.8%),
febrile neutropenia (7.1%), and white blood cell decreased (5.1%) in the control arm. Two Grade=3
Anemia events were considered drug-related by the Investigator. However, based on evaluation of the
available information for these events, they were finally deemed unlikely related to pembrolizumab, and
more likely related to the underlying medical condition.

All the drug-related Grade =3 AEs observed in 25% of subjects in the control arm were reported with a
frequency < 1% in the pembrolizumab arm.

In Study KNO52, 15.7% of subjects experienced at least 1 Grade >3 AEs, and the most commonly
reported were Fatigue (2.2%), Blood alkaline phosphatase increased (1.4%o), Colitis (1.1%) and Muscular
weakness (1.1%). There were no drug-related Grade> 3 AEs reported with incidence 23%. One Grade>
3 Anemia and 1 Grade> 3 Urinary tract infection were considered drug-related by the Investigator.
However, upon medical review of the available information, both Anemia and Urinary tract infections
cases were deemed more likely related to the underlying medical condition.

Serious adverse event/deaths/other significant events

Serious Adverse Events (SAES)
Overall, in Study KN0O45, 39.1% of patients in the pembrolizumab arm and 40.8% in the control arm
experienced at least 1 SAEs up to 90 days after the last dose of study treatment. In the pembrolizumab

arm, the SAEs observed at frequency =1% were Urinary tract infection (4.5%), Pneumonia (3.4%),
Anemia (2.6%), Pneumonitis (2.3%), Hematuria (1.9%), Pyrexia (1.9%), Acute kidney injury (1.5%),
Cancer pain (1.5%), Urosepsis (1.5%), Colitis (1.5%), Dehydration (1.1% vs 0.8%), Diarrhea (1.1%),
Dyspnea (1.1%), Urinary tract obstruction (1.1%), Device dislocation (1.1%), and General physical
health deterioration (1.1%). With the exception of pneumonitis and colitis, all these events were reported
in a lower or similar frequency in the pembrolizumab group compared to control.

In the control arm, the SAE reported in 25% of subjects was febrile neutropenia (5.9%).

Table 53 shows the subject incidence and frequencies of drug-related SAEs observed in Study KNO045.
Most of the events were reported once on both groups but pembrolizumab was associated with a higher
frequency of immune-mediated pneumonitis compared to the control arm (Table 55)

Table 53: Drug-related Serious Adverse Events Up to 90 Days After Last Dose (Incidence >0%b
in One or More Treatment Groups) Study KNO45 All Subjects (APaT Population)
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Comiral Pembrolizomab
n ) o (e
Subjects in popularion 255 265
wirh one or more adverse events 57 (22.4) 27 1035
with no adwverse events 128 {77.8) 139 (39.8)
Blood and lvmphatic system disorders 28 (110} 0 0.0}
Anaemia H (2.0 0 (0.3
Fehrile neutropenia 15 (560 0 (0.0)
Leukopenia 1 0.4 0 0.0)
Meutropenia 5 (2.m 0 00.0)
MWomochromic normecyTic anasmia 1 (0.4 0 {0.0)
Pancytopenia 2 (0-8) 0 (0.0)
Thrombec ytopenia 1 (04 L1} 0.0
Endocrine disorders 0 (0.0} 1 (0.4)
A drenal insuffiriency 0 (0.0 1 (0.4)
Gastreintestinal disorders 0 ({7.8) 5 1.
Colitis 0 (0.0 4 (1.5)
Constipation 7 27 0 (0,00
Driarrhoea 1 04 2 (0.8)
Theus 2 (0.8 0 (0.0)
Teus paralytic 2 (0.5) 0 0.0)
Tntestinal obstruction 5 (2. 0 (0.0
Large intestinal obstraction 1 04 0 0.0)
Namsea 1 (0.4) 0 (0.0
Heutropenic colitis 1 (047 0 (0.0)
Subilens 1 04 0 0.0)
Vomiting 1 04 0 0.0)
General disorders and admimistration ste E] 2.0y 3 {1.1)
conditions
Daath 1 (042 1 (0.4)
Fatigue 1 0.4 1 0.4)
Influenza liks illness 0 (00 1 (0.4)
Malaise 1 04 0 009
Mucesal inflanmmarion 1 (04 L1} 0,09
Pyrexia 1 0.4 0 (0.0
Hepatobiliary disorders 1 (0.4} 0 0.0}
Taumdice 1 0.4 0 (0.0
Infections and infestations 10 (3®) 2 (0.8)
Lung infertion 0 (0.0 1 (0-9)
Coniral Pembrolizomab
n ] o ()
Infections and infestations 10 (3m 1 (0.5
Poeumocysiis jirovecii infection 1 (0.4 0 (0.0
Popumsonia 1 (0.4) 1 {0.4)
Sepsis 1 (0.8) 0 (0.0
Septic shock 1 (0.4 0 (0.0
Upper respirainry ract miection 1 (0.4) [ (0.0}
Urinary tract infection 4 (1.5 0 (0.0
Investigations 4 (1.6) 1 (0.8)
Alanine aminpransferase incTeasad 0 (0.0 1 {0.4)
Aspartate aminotransferaze increased 1] (0.00 1 0.4
Weutrophil count decreased 3 (1.3} [ (0.0}
Platelet count decreased 1 (0.4 0 (0.0
Transaminases increased 0 (0.3 1 {0.4)
Metabolism and notrition disorders E (1.2) 1 {0.4)
Decreased appete 1 (0.4 0 (0.0
Dehydration 1 (0.4 0 (0.0
Fluid retention 1 (0.4 0 (0.0
Hyponatraemia 0 (.m 1 (0.4)
Neoplasms benign, malisnant and i} (0.0} 1 {0.4)
mnspecified (mel cysts and polyps)
Malignant neoplasm progression 1] (0.00 1 0.4
Nervous system disorders 1 {0.4) 1 {0.4)
Encephalopathy o (0.0 1 0.4
Postersor reversible encephalopathy 1 (0.4) [ (0.0}
Eenal and wrinary disorders E (1.2) 4 (1.5)
Aute kidney injury 3 (0.8) 0 (0.0
Auinimmune nephritis o (0.0 1 (0.4)
Nephritiz o (0.0 1 0.4
Fenal failure 1 (0.4 a 0.
Fenal injury o (0.0 1 0.4
Urinary tract absouction 0 (0.3 1 {0.4)
Eeproductive system and breast disorders 1] (0.0 1 {0.4)
Female genifal wact fisila 0 (0.0 1 0.4)
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Respiratory, thoracic and mediastinal 2 (0.8) T (2.6)
disorders
Chronic ebstructive polmonary disease 0 (0.0} 1 (0.4)
Cryspmosa 1 (0.4 i (0.0
Interstitial lang dizease 0 (0.0 1 (0.4)
Poeumonitis 0 0. 5 (19)
Pulmanary hypertenzion 1 (0.4 i (0.0

Skin and subcutaneons tissme disorders i} (0.0} 1 {0.4)
Fash maculo-papular 0 (0.0 1 04

Vascolar disorders 1 0.4) 1] (0.
Dieep wein thrombosis ] 0.4 0 (0.0}

Every subject is counted a single time for each applicable row and column.
A system ergan class ar specific adverse event appears on this report enly if its incidence in one or morz of the columns meets the
incidencs criterion n the report title, after rounding
MedDFA V19.0 prefered terms "MWeeplasm progression”, "Malipnant necplasm progression” and "Thsease progression” not
related to the drug are excloded
Serious adwerse events up to 80 days of last dos= are included.
Grades are based on NCI CTCAE version 4.0
Cooirol amm is imvestzator’s chotce of paclitaxel, docetaxel or vinflimine.
Database Cutoff Date: 07SEP2016
Source: [PO43V01: analysis-adsl) [PO45W01: tabulations-aephas]

In Study KNO52, the frequency of subjects with 1 or more SAEs up to 90 days after the last
pembrolizumab dose was 41.4%, and the most commonly reported events were Urinary tract infection
(6.2%), Acute kidney injury, Hematuria, Pneumonia, and Urosepsis (2.7% each).

The drug-related SAEs observed in 21% of pembrolizumab treated patients across the urothelial cancer
population (Study KNO45 and Study KNO52) and the Reference Safety Dataset are reported in the
following Table (Table 54).

Table 54: Drug-related Serious Adverse Events Up to 90 Days After Last Dose (Incidence >1%b
in One or More Treatment Groups) Pembrolizumab treated patients in Studies KN045, KN0O52
and Reference Safety Dataset by Body System or Organ Class and PT

(APaT Population)

KNO0O45 KNO52 Reference Safety
Dataset”
n (%) n (%) n (%)

Subjects in population 266 370 2,799
with one or more adverse events 27 (10.2) 36 (9.7) 281 (10.0)
with no adverse event 239 (89.8) 334 (90.3) 2,518 (90.0)
Endocrine disorders 1 (0.4) 6 (1.6) 27 (1.0)
Gastrointestinal disorders 5 (1.9 5(1.4) 60 (2.1)
Colitis 4 (1.5) 2 (0.5) 25 (0.9)
General disorders and 3.1 5(@1.4) 24 (0.9)
administration site conditions
Pyrexia 0 (0.0) 4 (1.1) 10 (0.4)
Hepatobiliary disorders 0 (0.0) 4 (1.1) 15 (0.5)
Infections and infestations 2 (0.8) 5(1.4) 20(0.7)
Metabolism and nutrition disorders 1 (0.4) 5(1.4) 25 (0.9)
Musculoskeletal and connective 0 (0.0) 5(1.4) 13 (0.5)
tissue disorders
Renal and urinary disorders 4 (1.5) 3 (0.8) 13 (0.5)
Respiratory, thoracic and 7 (2.6) 2 (0.5) 66 (2.4)
mediastinal disorders
Pneumonitis 5(1.9) 2 (0.5) 44 (1.6)

Table 5.3.5.3.3-urothelial:28 (1SS KN045) and Table 5.3.5.3.3-urothelial:29 (ISS KN052).
Every subject is counted a single time for each applicable row and column.
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MedDRA version used is 19.0.

"Includes all subjects who received at least one dose of MK-3475 in KNOO1 Part B1, B2, B3, D, C, F1, F2, F3; KNOO2 (original phase),
KNOO6, KN010.

(KNOO1 Database Cut-off Date for Melanoma: 18APR2014).

(KNOO1 Database Cut-off Date for Lung Cancer: 23JAN2015).

(KNOO2 Database Cut-off Date: 28FEB2015).

(KNOO6 Database Cut-off Date: 03MAR2015).

(KNO10 Database Cut-off Date: 30SEP2015).

Deaths

In Study KNO45, a total of 13 patients (4.9%) in the pembrolizumab arm and 8 patients (3.1%) in the
control group had AEs resulting in death within 90 days of the last dose (Table 55).

Table 55: Subjects With Adverse Events Resulting in Death Up to 90 Days After Last Dose
(Incidence >0%b in One or More Treatment Groups) Study KN045
All Subjects (APaT Population)

Comirol Pembrolizomab
n [e) o [e)
Subjects in pepulation 55 268
with one or more adverse events - (3.1 13 (£.9)
with no adwverse events 247 (8657 253 (513
Gastrointestinal disorders 5} (0.0 1 {04}
(Fasmoinfestinal perforaton u} (0. 1 {04)
Gemeral disorders and administration ste 4 (1.6} 2 {0_8)
conditions
Diaath 4 (1.4} 1 {0_4)
(Feneral physical health deterioration u} (0. 1 {04)
Infections and infestations 4 {1.6) 5 1.9
Atypical pneumonia o 0.0y 1 {0.4)
Poeumania 1 {04y 3 (1.1}
Sepsis 2 0.8) Q (0.0}
Septic shock 1 (0.4 0 (0.0}
Urosepsis u] 0.0y 1 {0_4)
MMefabolism and notrition disorders 5} 0.0} 2 {0.8)
Cachexia u] 0.0y 2 {0_B)
Neoplasms benign, maliznant and 5} 0.0} 1 {0.4)
mnspecified (mcl cysts and polyps)
Malisnant peoplasm progression u] 0.0y 1 {0_4)
Eenal and wrinary disorders 5} 0.0} 1 {0.4)
Urinary tract obsiruction u] 0.0y 1 {04}
Eespiratory, thoracic and mediastinal 5} (0.0} 1 {0.4)
disorders
Poeumamnitis a (0.0} 1 {0_4)
Enery subject is counted a single time for each applicable row and columm.
A gystem organ class ar specific adverse event appears on this repart only if its incidence in ane or more of the colomns meets the
incidence criterion m the report title, after rounding.
MedDE_A W19.0 prefemed temms "MWeoplasm progression”. "Malimmant neoplasm progression” and "Diseass progression” not
related to the drug are exclodad
Mon-serions adverse events up w 30 days of last dose and serious adverse events up to 90 davs of last dose are mcheded.
Coomal arm iz imvestizator's choice of paclitaxel, docemxel or vinflunine
Database Curoff Date: 07SEP2014

Source: [PO45V0L: apalysis-adsI) [PO45%01: mbulatons-asphas]

Upon medical review, the fatal pneumonitis event was consistent with the previously described immune-
mediated events related to pembrolizumab. Based on available information, the remaining AEs with a
fatal outcome in subjects receiving pembrolizumab were deemed more likely related to either malignant
neoplasm progression, infections (common among subjects with cancer), or related to complication of
surgery for gastrointestinal perforation. No new safety signal was identified upon review of these fatal
events.

In Study KNO52, 18 (4.9%) patients died due to an AE during the trial. A summary of all AEs resulting in
death is provided in the following Table (Table 56).
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Table 56: Subjects With Adverse Events Resulting in Death Up to 90 Days After Last Dose
(Incidence >0%0) Study KNO52
All Subjects (APaT Population)

Pembrolimmakb
o e
Sabjects in pepulation EX
with one or mare adverss events 18 (49)
with no adverse events 32 (#5.1)
Cardiac disorders 1 {0.3)
Ischaemic cardiomyopathy 1 (0.3}
Gastroinfestinal dizorders 1 {0.5)
Cundenal obstroction 1 (0.3}
Larpe intestine perforation 1 (0.3}
eperal disorders and admimistration site conditions 1 {0.3)
Death 1 (0.3)
Infections and infestations ] (2.1}
Poeumania 3 (0.8)
Sepsis 1 (0.5}
Urosepsiz 3 (0.8)
Metabolism and notrition disorders 1 {0.3)
Type 1 diabetes mellifus 1 (0.3}
Musculoskeletal and connective tsmme disorders 1 {0.3)
Myositis 1 (0.3}
Nervon: system disorders 1 {0.3)
Cerebrovascular accident 1 (0.3}
Eenal and wrinary disorders 3 {08}
Acute kidney injury 1 (0.3)
Chronic kidney disease 1 (0.3}
Fenal faiture 1 (0.3)
Respiratory, thoracic and mediastinal disorders 1 {0.5)
Aspiration 1 (03]
Respiratary, thoracic and mediastinal disorders 2 {0.5)
Fespiratory failure 1 (0.3}
Every subject is counted a single time for each applicable row and cohmm.
A system organ class or specific adverse event appears on this repert only if its incidence meets the mcidence criterion m the
report title, after rounding.
MedDFA V10 prefemed temms "Weoplasm progression”, "Maliznant neoplasm progression” and "Clisease progression” not related
to the drug ars exchaded
Nom-serious adverse events up to 30 days of last dose and serions adverse events up to 80 days of last dose are mcluded.
Database Cutoff Date: 015EP2014

Source: [POSIVOIME3I473: analysis-ads]] [POS2VOIMES4TS: tabulations-aephaz)

All fatal events, including those reported only once, were medically reviewed. The only fatal event
reported as drug-related by the Investigator refers to a patient who developed Thyroiditis (Grade 3 with
hyperthyroidism followed by hypothyroidism), immune-mediated Myositis (Grade 5), Myocarditis (Grade
4), Hepatitis (Grade 3) and Pneumonia (Grade 3), approximately 20 days after initiation of
pembrolizumab. Despite treatment, including steroid therapy, IV immunoglobulin and thyroid hormone
replacement, the subject experienced respiratory insufficiency and pneumonia with a fatal outcome. In
total, the patient received 2 doses prior to drug discontinuation. The Investigator considered the SAEs of
thyroiditis, myositis, myocarditis, hepatitis, and pneumonia to be immune related, related to the study
therapy, and events of clinical interest. According to the MAH, the available information permit to
conclude the correlation of the reported SAEs Thyroiditis and Myositis with pembrolizumab administration,
while SAEs of Hepatitis and Myocarditis were not related to pembrolizumab considering that there was no
biopsy confirming the immune mediated nature of these events. This is the first reported fatal case of
Myositis with pembrolizumab.

For the remaining cases, based on available information, the fatal outcomes of Pneumonia (3 subjects),
Urosepsis (3 subjects), and Sepsis (2 subjects) were more likely related to the underlying medical
condition or confounded by a medical procedure.
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Two additional fatal cases (PTs septic shock and malignant neoplasm progression; PT Clostridium difficile
infection) were reported at the updated safety analysis.

No new safety signal was identified upon review of the fatal events reported in both Study KNO45 and
Study KNO52.

Adverse Events of Special Interest (AEOSI)

The AEOSI, including immune-mediated AEs and infusion-related reactions considered to be identified or
potential risk for pembrolizumab, are characterized in an ongoing manner as part of the pembrolizumab
development program. A pre-specified list of PTs was developed for assessing AEOSI.

Table 57: Subjects with AEOSI (Incidence=0%b in One or More Treatment Group) Study KN045
All Subjects (APaT Population)

Contral Pembrolizamak
n (%) n ()
Subjects in population 155 el ]
with one or more adverse events 19 (7.3 45 (169
with o adverse events 136 (82.5) il (B3.1)
Adrenal Insufficiency o (0.0 1 (0.4)
Adrenal insufficiency 0 (0.0 1 (0.4)
Colitis 1 0.4) & (2.3
Calitis 1 (0.4 5 (L9
Enterocelitis 0 (0.00 1 (0.4)
Hyperthyroidism 1 {0.4) 10 (3.8)
Hyperthyroidism 1 (0.4 10 (3.8)
Hypothyroidism 3 (L1 7 (6.4)
Hypothyroidism 3 (LI} 17 (6.4)
Infusion Related Reactions 10 (3.9 2 (0.8}
Hypersensitivity 2 {0.8) 1 (0.4)
Infusion related reaction -] ERY] 1 (0.4)
Mivositis 1 (0.4) 0 (0.
Myositis 1 0.4 0 (0.0
Nephritis o (0.0 2 (0.8)
Auteimmume nephritis a {0.0) 1 (0.4)
Nephritis 0 [0.m 1 (0.4)
Proenmonitis 1 0.4 11 41
Interstitial lung disease 1 (0.4 1 (0.4)
Pneumonitis 1] (0.0} 10 (3.8)
Severe Skin Reactions 3 (L1 2 (0.8)
Taundice 1 (0.4 0 (0.0
Dlermatitis exfolixtive a (0.0 1 (0.4)
Dinig eruption 1 (0.4) Q (0.0}
Praritas 1 04 0 (0.9
Rash 0 (0.0 1 (0.4)
Thyroiditis o (0.0 2 (0.8)
Autoimmume thyredditis a (0.0 1 {0.4)
Thyroiditis 1] 0. 2 {0.8)
Thyroiditiz 1 ] 1 0.4)
Every subject is counted a single time for each applicable row and cohumm.
A system organ class or specific adverse event appears en this repart enly if its incidence in one of more of the column: meets the
incidence criterion mn the report title, afier rounding.
MedDFA V19,0 prefered terms "MWeoplasm progression”. "Malipnant neoplasm progression” and "Disease progression” net
related to the dmg are excloded
HNon-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose are mcluded
Grades are based on WCT CTCAE version 4.0
Copfrol arm is imvestgatar s choice of paclitaxel, docetaxel or vinflunme
Database Cupof Date: 07SEP2014

Source: [P045V01: analysis-adsl; adae] [P435V01: tabulations-a=phos]
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Table 58: Subjects with AEOSI (Incidence>0%b in One or More Treatment Group) Study KN0O52
All Subjects (APaT Population)

Pembrelizamab
n )
Subjects in populaton X
with ans or more adverse events 43 (170
with no adverse events a7 (83.0)
Adrenal Insufficiency H (1.4
Adrenal msufficiency 5 (1.4)
Colitis ] 2.4
Colitis 8 23
Enterocalitis 1 (03}
Hepatitis 4 (LI}
Autoimmune hepatitis 1 (03}
Hepatitis 3 (05}
Hyperthyroidism L] (2.4)
Hyperthyoidism 9 24
Hypophysits 2 (0.5}
Hypopkbysitis 1 [0.3)
Hypopiti@arism 1 (03}
Hypothyroudism M (6.5}
Hypothyroidism 4 [6.5)
Infusion Related Reactions 1 (0.3)
Hypersensitivity 1 (03}
Myositis 1 (0.3
Miyositis 1 (03}
Nephritis 1 (0.3
Tubuleintersttial nephritis 1 (03}
Prenmonitis T (1.9)
Pretmonitis 7 19
Severe Sldn Reactions 4 (1.1}
Diermaritis bullows 1 (03}
Lichenr plarms 1 (03}
Pruitus 1 (03}
Rash 1 03}
Fash macule-papular 1 (03}
Thyroiditis 3 (08
ThyToid disorder 1 (03)
ThyToddiis 2 (D5}
Type 1 Diabetes Mellitns 4 (1.1}
Driaberic ketoacidosis 2 (0.5)
Type 1 diabetes mellitus 3 [0 B)
Ewvery subject is counted a single time for each applicable row and column.
A system organ class or specific adversa event app<ears on this report only if itz incidence in one or more of the cohmmns meets the
imcidence criterion in the repart drle. after roundings.
MedDFA prefermred terms "Neoplasm Progression”, "Malisnant Neoplazm Progreszion” and "Disease Progression” not relasd to
the drag are excloded
MedDEA version used is 10.0
Dratabase Cutoif Dare: 015EP2016

Source: [POSIVDIMESSTS: apalysis-adsl adae] [FOF2WVIIME 3475 mbulations-aephas]

In general, the frequency and severity of each AEOSI observed in Study KNO45 and KNO52 were in line
with the previously described characterization of the pembrolizumab safety profile. No new immune-
mediated event causally associated with pembrolizumab and indication-specific was identified.

One fatal case each was reported in Study KN045 (Pneumonitis) and in Study KN0O52 (Myositis).

Laboratory findings

Laboratory abnormalities were analysed based on the highest CTCAE grade reported for each subject, in
order to assess the clinically meaningful changes from baseline, defined as a shift from less than Grade 3
to Grade= 3 or a shift from Grade O to Grade 2.
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In the pembrolizumab arm of Study KNO045, the most frequently reported laboratory values with a
clinically meaningful worsening in CTCAE grade from baseline were Lymphocytes decreased (25.6%),
Phosphate decreased (23.7%). The rate of these laboratory abnormalities was higher in the control arm
(34.9% and 27.5%, respectively). Additional laboratory findings with a clinically meaningful worsening
most commonly observed in the control group were Neutrophils decreased (52.2%) and Leukocytes
decreased (47.8%).

In Study KNO52, the most common clinically meaningful worsened laboratory values were Lymphocytes
decreased (21.9%) and Albumin decreased (13.8%). The most frequent liver function finding observed
was Alkaline phosphatase =1.5 ULN (24.5%).

As concern the liver functioning test, in both studies the most frequent finding observed was Alkaline
phosphatase >1.5 ULN (31.6% with pembrolizumab and 28.5% in the control group in KN045; 24.5% in
KNO52). Overall, no liver function abnormalities consistent with severe drug injury (Hy’s Law: AST or ALT
>3 ULN, total bilirubin =2 ULN and an alkaline phosphatase <2 X ULN) were reported. However, 4 (1.6%)
subjects in the control arm and 8 (3.2%) subjects in the pembrolizumab arm of Study KNO0O45, and 4
(1.1%) patients in Study KN0O52 had either an AST or ALT value =3 ULN with a total bilirubin value =2
ULN.

The frequency of subjects with clinically meaningful worsening in laboratory CTCAE grades in Study

KNO45, Study KNO52 and in the reference safety data set is reported in the below Table (Table 59)

Table 59: Summary of clinically meaningful worsening in laboratory CTCAE Grades from
baseline Pembrolizumab treated patients in Studies KN045, KNO52, and Reference Safety

Dataset (APaT Population)

Laboratory test KNO45 KNO52 Reference Safety
(n=266) (n=370) Dataset
(n=2,799)
APTT increased 1(0.4) 7 (1.9 16 (0.6)
Alanine Aminotransferase Increased 9 (3.4 21 (5.7) 114 (4.1)
Albumin decreased 40 (15.0) 51 (13.8) 252 (9.0)
Alkaline phosphatase increased 25 (9.4) 30 (8.1) 122 (4.4)
Amylase increased 0 (0.0) 2 (0.5) 7 (0.3)
Aspartate Aminotransferase Increased 15 (5.6) 22 (5.9 122 (4.4)
Bilirubin increased 17 (6.4) 12 (3.2) 91(3.3)
Calcium decreased 21 (7.9 18 (4.9) 108 (3.9)
Calcium increased 5 (1.9 7 (1.9 36 (1.3)
Creatinine increased 21 (7.9 30 (8.1) 57 (2.0)
Gamma glutamyl transferase 10 (3.8) 5(1.4) 23 (0.8)
increased
Glucose decreased 1(0.4) 5 1.4 40 (1.4)
Glucose increased 42 (15.8) 48 (13.0) 296 (10.6)
Haemoglobin decreased 46 (17.3) 45 (12.2) 122 (4.4)
Leukocytes decreased 1(0.4) 7 (1.9 69 (2.5
Lymphocytes decreased 68 (25.6) 81 (21.9) 438 (15.6)
Lymphocytes increased 1(0.4) 2 (0.5) 2 (0.1)
Neutophils decreased 9 (3.4 18 (4.9) 67 (2.4
Phosphate decreased 63 (23.7) 48 (13.0) 470 (16.8)
Platelet decreased 8 (3.0) 5 1.4 46 (1.6)
Potassium decreased 4 (1.5) 3 (0.8) 50 (1.8)
Potassium increased 19 (7.1) 28 (7.6) 114 (4.1)
Prothrombin INR increased 3(1.1 8 (2.2) 29 (1.0
Sodium decreased 21 (7.9 43 (11.6) 185 (6.6)
Sodium increased 1(0.49) 0 (0.0) 4 (0.1)
Triacylglycerol lipase increased 2 (0.8) 2 (0.5) 5 (0.2)
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Safety in special populations

Age

In Study KNO45, the percentage of AEs was generally comparable

treatment arms (Table 60).

Table 60: Adverse Events Summary by Age Study KN045

All Subjects
(APaT Population)

between age categories in

both

Age (Wears)
Control Pembrolimummab
= 65 =G5t <75 | =7T5t0 =83 =385 = 65 =@5tw =75 | =75t =83 ==3§5
n a) n (%) n )] o {%a) n a) n (%) n (%a) n {%a)

Subjects in Population 118 o4 43 o 103 111 48 6

with one or more 116 (983) o1 (D6.8) 43 o o6 (832) | 104 (937) 42 (81.3) ] (100.0)

adverse events

who died 4 (3.4) 1 (1.1) 3 o 5 (4.9) 5 4.5 3 (6.5) 0 (0100
with serious adverse 44 (373) +4 (46.8) § o 31 (30.1) 40 44.1) 20 (43.5) 4 (66.7)

avents

discontinned’ due toen | 18 (153) 8 (8.35) 6 o [} (5.8) 10 =m 6 (13.00 0 (0.0)

adverse event
CHE 10 (8.5) [} (64 3 (7.0 o [} {5.8) 7 (6.3) 2 4.3 (16.7T)

{confusion/extrapyra

midal)
AE relsted to falling 2 (1.7} 1] a4 4 (2.3) o 5 (4.9 7 (6.3) 3 (10.9) 2 (33.3)
CW events 20 (16.8) 15 (16.0) 7 (16.3) o 15 (14.6) 28 (25.2) 5 (10.9) 1 (16.7)
Cerebrovascular events [0} (0.0} 1 (1.1) [1] (0,00 o 1 (1.0} [0} (0.0 1] (0.0 0 (0,00
Infections 41 (34.7) 37 (39.4) 16 37.2) o 36 (35.0) 47 (42.3) 18 (32.1) 4 (66.7)
" Smdy medicatdon withdramm
MedDF.A V190 preferred terms "Meoplasm progression”, "Malignant neoplasm progression" and "Disease progression” not related to the drug are excluded.
AEs were followed 30 days after last dose of study meatment; SAEs were followed 80 days after last dose of smdy reatment
(Database Cutoff Date: 0TSEPI015)

Source: [P045V01: analysis-adsl] [PO45W01: tabulations-aeplus]

Overall, no impact of age was identified for pembrolizumab in both Study KNO45 and KNO52 populations
in comparison to the Reference Safety Dataset (Table 61).

Table 61: AEs Summary by Age (<65, =65)
Pembrolizumab treated patients in Studies KN045, KN0O52, and Reference Safety Dataset

(APaT Population)

KNO045 KNO52 Reference Safety
Dataset”

<65 =65 <65 =65 <65 =65

n (%) n (%) n (%) n (%) n (%) n (%)
Subjects in population 103 163 68 302 1,587 1,212
with one or more AEs 96 (93.2) 152 (93.3) | 65 (95.6) 289 (95.7) 1,547(97.5) 1,180 (97.4)
with no AE 7 (6.8) 11 (6.7) 3(4.4) 13 (4.3) 40 (2.5) 32 (2.6)
with drug-related® AEs 62 (60.2) 100 (61.3) | 37 (54.4) 192 (63.6) 1,164 (73.3) 898 (74.1)
with toxicity Grade>3 AEs 47 (45.6) 92 (56.4) 34 (50.0) 165 (54.6) 695 (43.8) 578 (47.7)
with toxicity Grade=3 drug-related AEs 13 (12.6) 27 (16.6) 10 (14.7) 48 (15.9) 202 (12.7) 184 (15.2)
with serious AEs 31 (30.1) 73 (44.8) 26 (38.2) 127 (42.1) 553 (34.8) 488 (40.3)
with serious drug-related AEs 7 (6.8) 20 (12.3) 8 (11.8) 28 (9.3) 145 (9.1) 136 (11.2)
who died 5(4.9) 8 (4.9) 3(4.49) 15 (5.0) 46 (2.9) 64 (5.3)
who died due to drug-related AEs 2.9 2@1.2) 0 (0.0) 1(0.3) 4(0.3) 6 (0.5)
discontinued due to AE 6 (5.8) 16 (9.8) 9 (13.2) 32 (10.6) 164 (10.3) 170 (14.0)
discontinued due to drug-related AE 3(2.9) 12 (7.4) 4 (5.9 15 (5.0) 66 (4.2) 80 (6.6)
discontinued due to serious AE 6 (5.8) 9 (5.5) 8 (11.8) 26 (8.6) 123 (7.8) 130 (10.7)
discontinued due to serious drug-related AE 3 (2.9 6 (3.7) 3 (4.9 11 (3.6) 47 (3.0) 54 (4.5)

Table made by the Assessor from Table 2.7.4:16 (CSR KN045) and Table 2.7.4:15 (CSR KN052).
°determined by the Investigator to be related to the drug
"Includes all subjects who received at least one dose of MK-3475 in KNOO1 Part B1, B2, B3, D, C, F1, F2, F3; KNOO2 (original phase),

KNOO06, KNO10.

(KNOO1 Database Cut-off Date for Melanoma: 18APR2014).
(KNOO1 Database Cut-off Date for Lung Cancer: 23JAN2015).
(KNOO2 Database Cut-off Date: 28FEB2015).

(KNOO6 Database Cut-off Date: 0O3MAR2015).

(KNO10 Database Cut-off Date: 30SEP2015).
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Gender

Pembrolizumab was similarly well tolerated in either male or female patients enrolled in Study KN0O45, on
the basis of lower frequency of drug-related AEs, Grade> 3 AEs, Grade>3 drug-related AEs, and drug-
related SAEs (Table 62).

Table 62: Adverse Events Summary by Gender Study KN045 -All Subjects
(APaT Population)

Conirel Pembrolizumal:
Male Femala Male Femala
o e n a0 o %] n a0
Subjects in populaton 192 a3 198 &B
with one or more adwerse events 128 &2 [SB_2) 185 &3 [52.5)
with no adwverse svent 4 1 (1.5) 13 5 (7.4)
with dmag-related’ adverss events 73 5 (505} 25 37 [54.4)
with tomicity grade 3-3 adverse events 117 43 [&B_3) 107 32 (471}
with texicity prade 3- a2 34 (54.0) 31 L (13.2)
adverss events
with serions adverse events 74 (38.5) 30 [(47.8) 1= [35.3)
with serions drog-related adverss 41 (20.4) 15 [25.4) 22 5 {7-4)
ewemis
whao died ] 3.1) 2 (3.2) a8 5 (7.4
who died due to a drag-related adwerse 3 (1.&) 1 (1.3 3 1 (1.5}
awemn
dizcontinued® doe to an adverse event 25 (13.00) 7 (111} 15 7 (103}
discontinned doe to a dnaz-related e (11.5) § (0.5} 11 4 (5.9}
adverss event
discontinued due to a serious adverse e 4.7 3 {48) b (53.1) 5 (74
ewent
dizcontinned doe to a serious dros- T 3.8) 3 (4.8} T 3.3 2 (2.9}
related adverse event

T Determined by the mvestizator to be related o the drug

# Shady medication withdawn

MadDPEA V180 prefemed terms "INeoplasm progression”, "Malisnant neoplazm progression” and "Diizsase progression™ not
relared o the drug are exchaded

MNon-serious adverse events up to 30 days of Last dose and serious adverse events up to 00 days of last dose are incloded

Grades are based on NCI CTCAE wersion 4.0.

Conirol arm is investigator™s choice of paclimzel, docetaxel or vinflunine:

Database Cutoff Diate: 07SEP2016

Source: [P045W01: analysis-ads]l] [P0<5%01: tabulatons-aeplhis]

The frequency of AEs by Gender in Study KN0O45 population was similar to that in the Reference Safety
Dataset, while female patients in Study KNO52 experienced a higher rate of SAEs and Grade =3 AEs in
comparison to those in the reference safety dataset (50% vs 35.5% and 63.1% vs 45.1%, respectively.
These findings should be evaluated with caution given the low number of females (n=84) in Study
KNO52.

ECOG Status

Pembrolizumab was consistently well tolerated in ECOG PS O or ECOG PS 1 patients treated in Study
KNO045, with a better tolerability profile in both subgroups in terms of drug-related AEs, Grade =3 drug-
related AEs, and drug-related SAEs, compared to the control (Table 63).
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Table 63: Adverse Events Summary by ECOG Status Study KN045
All Subjects
(APaT Population)

Caontrol Pembrolizumab
[0 Narmal [1] Symptoms, [2] Ambalatory Null [0] Narmal [1] Symuptoms, [2] Ambalatory Wull
Activity But Ambulatory Eut Unahle To Activity But Ambulatory Bat Unable Ta
Work Work
n ) n {¥e) n (e) n Fa) n ¥a) n 3%) n (%) n (¥e)
Subjects in population 100 148 3 4 119 140 2 5
with one ar more a7 Q7.0 | 144 (98.6) 3 (100.0) 4 (100.0) | 113 (95.0) | 129 2 (100.0) 2 (B0.0)
adverse events
with no adwerse event 3 (3.00 2 e 0 0., o (0.0 [ (5.0) 11 0 0 1 (20.00
with droz-related" 1] (0.0 | 134 (90.5) 2 {§6.7) 4 (1000} Bl (&8.1) e 0 0 3 (60.00
adverse events
with toxicity grade 3-5 5 (30.0) o4 (548 1 (333 4 (100.0) 57 (479) 20 1 (50.00 1 (20.0)
adverse events
with toxicity srade 3-5 5l (51.0 71 (4800 1 (333 3 (75.0) 18 (15.1) 22 (157 0 0 L} 0.0
druz-related adverse
EVENLE
with serions adverse i1 (G310 67 (45.3) 2 {§6.7) 3 (75.0) 24 (37.0) LT (40.7) 1 (50.0) 2 (40.00
EVENLE
with serions drug- 19 (1e.m 35 (23.6) 1 (31.3) 2 (50.0) 13 (10.9) 14 (0.0 0 0.0 Q (0.0
telated adverse events
wha died b (2.00 ] 4.1 0 {0.m o (0.0 7 (5.9) [ 4.3) 0 0.m L} (0.0
whea died due to a drog- 2 (2.00 2 e 0 0., o (0.0 2 (1.7) 2 (14 0 0 L} 0.0
related adverse event
discontimed? due to an a (200 il (14.2) 2 (66.7) o (0.0 10 (2.4 12 (B.6) 0 0.m L} (0.0
adverse event
discontinued due to a 8 (B.00 18 (122) 2 (66.7) o (0.0 [ (5.0 Q (6.4) 0 0.m L} (0.0
druz-related adverse
EVEL
discontimed due to a 3 (3.00 B 534 1 (31.3) o (0.0 [ (5.0 a (6.4) L} (0.00 L} (0.0
semions adverse event
discontimed dus to a 3 B35 5 1) 1 (331.3) o (0.m 3 (1.5) [ 43) Q (0.0) Q (0.0
semions drug-related
adverse event
' Determined by the imvestizator to be related to the drig.
! Study medication withdrawn.
MedDPA V19.0 prefemed terms "NWeoplasm progression”, "Malignant neoplasm progression” and "Cisease progression” not related to the drug are exchoded.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 80 days of last dose are mciuded.
Grades are based on WCT CTCAE version 4.0
Control amm is investizator's choice of paclitaxel, doceaxel or vinflunine.
Database Cutoff Date: 07SEP2015

Source: [PO43WV0L: anakysis-adsl] [PO43W01: fabuladens-asplus]

In general, the overall frequency of AEs in patients with ECOG-PS 0 or 1 reported in both Study KN0O45
and Study KNO52 was similar to the Reference Safety Dataset for these respective groups.

Patients with ECOG PS 2 were only included in Study KNO52, and therefore the comparison of AEs
frequency versus the Reference Safety Dataset cannot be made (Table 64).
Table 64: Adverse Events Summary by ECOG Status Study KN0O52

All Subjects
(APaT Population)

Pembrolizumab
[0] Mormsal [1] Sympioams, But [2] Ambulatory [3]) Limited
Activity Ambulacory But Unable To Selfcans
Work
o (3% n (] n [e5] n %)
Subjects in population h 133 1586 1
with one or more adverse events 75 93.8) 131 (98.5) 147 ey | 1 (100.0n
with no adverse event 5 (6.3) 3 L3 -] (5.8} o (0.0
writh drag-related’ adverse evenrs 35 (68_E) 50 (56.5) 54 (53.8) 1 (100.0y
writh tosiciny grade 3-5 adverse events 30 (+8_8) ol (57.9) 82 (52.6) 1 (100.0y
with tosicity grade 3-3 dmg-related 11 (13 _8) 24 (15.0) 22 (1413 1 (100.0)y
adverss events
with seripus adverse events 2 32.5) al (25.90 65 [ 3y | 1 (1000
with serious drog-related adverss r a_8) 14 {(10.5) 1= (9.07) 1 (100.0n
events
who died 4 500 5 3.3 -] (5.8} o 0.0y
who died doe to a dreg-related adwverse [} (00 1 (0.8) L1} (0.0 o (00
ewvent
discontinned® doe to an adverse exent a 113} 14 (10.5) 17 1o 1 (100.0n
dizcontinned due to a drug-related = 500 7 3.3 7 (2.5) 1 (100.0n
adverss event
discontinued due to a serious adwverse B (100 12 .00 13 (B3} 1 (100.0)
ewvent
discontinned due to a serious drng- 3 (3.8} 5 3.8) 5 (32} 1 (100.0)
related adverse event
* Dietermined by the mwvestisacor to be related o the dras.
2 Smady medication withdramm.
MedDEP.A WIS prafemred terms "Neoplasm progression”, "Malisnant neoplasm progreszion” and "Disease progression” not related
o the drag are exchuded.
Mon-seriows adwerse svents up to 30 days of last dose and serious adverse ewvents up to S0 days of last dose are mnchedad.
Grades are based en NCI CTCAE wersion 4.0
Diatabase Cubtoff Date: 01SEP2E1S

Source: [POSIVIIMESSTS: apalysis-ads]] [POS2VOLMES4T75: tabulations-aspins]
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Region

The overall summary by region (EU versus non-EU) for KNO45 showed similar results for the EU
compared to non-EU (Table 65).Table 65: Adverse Events Summary by Region (EU vs Non-EU)
Study KNO45 - All Subjects

(APaT Population)

Contral Pembrolimmah
EU Mon-EU EU Mon-EU
o [¥e) n (%) o () n (%)
Suhjects in populaton 111 143 104 162
with aps or more adverse events 111 @a.1) 139 (97.2) a8 4.3 150 (92.5)
with no adverse event 1 0.9 4 (1E) 1] (5.8 12 (7.4)
with drug-related’ adverse events 101 (90.2) 129 (02} 56 (§3.5) ] (39.3)
with tomicity grade 3-3 adverse events 50 (53.8) 100 [&.3) 53 (51.00 B (33.1)
with foicity grade 3-5 drug-related 45 (20.2) i1 (35.5) 18 (17.3) 22 (13.5)
adverss events
with semious adverse events 51 264 52 (36.4) E (36.5) i (40.7)
with semipus drog-related adverse 32 (28.4) 15 (17.5) ty 8.7 18 (11.1)
VRN
whao died 4 (3.5 4 (1E) 4 (3.8) 2 (5.5)
who died due to a drup-related adverse 3 2mn 1 (0.7) ] 0.0 4 (15)
gvent
discontinued* due to an adverse event 13 (11.8) 12 (13.3) T 6.7 15 (0.3)
discontinued due to 2 drug-related 11 9.5) 17 (11.9) 5 (4.5) 10 (6.2)
adverss event
discontmued due to a serious adverse 1 7.1 L (1E) F) (L. 13 (8.0}
ewent
discomtinued due to a semous drog- 7 (6.3) 3 (11} ] 0.m a (5.6)
related adverse event
! Determined by the investizator to be related 1o the drug
! Smady medication withdrawm.
MedDFA V190 prefemmed terms "Neoplasm progression”, "Malirnant neoplasm progression” and "Disease progression” not
related to the drug are exchided
MNon-serious adverse events up to 30 days of last dose and senous adverse events up to 80 days of last dose are included.
Grades are based on WCT CTCAE version 4.0.
Caontrol arm is imvestigator”s chaice of paclixel, docetaxel or vinflunine
Database Cutoff Date: 07SEP2016

Seurce: [P043V01: apalysis-adsl) [P045W01: tabulatons-aephus]

Discontinuation due to adverse events

In Study KNO45, a total of 22 (8.3%) patients in the pembrolizumab arm and 32 (12.5%) patients in the
control group had an AE resulting in treatment discontinuation. The most common AEs leading to
discontinuation were Pneumonitis (1.9%) in patients treated with pembrolizumab, and Peripheral sensory
neuropathy (2.0%) and Neuropathy peripheral (1.6%) in patients who received chemotherapy.

In Study KNO52, a total of 41 (11.1%) subjects discontinued treatment due to AEs. None of these events
was reported in a frequency >1%.

Immunogenicity

A total of 3727 subjects were included in the immunogenicity assessment across indications (1,535
melanoma, 1,238 NSCLC, 101 HNSCC, 54 MSI-H, 220 HL, and 579 urothelial carcinoma subjects) and
across doses (at 2 mg/kg Q3W, 10 mg/kg Q3W/ Q2W, and 200 mg Q3W).

The observed frequency of treatment-emergent anti-drug antibodies (ADA) in evaluable subjects from
this pooled analysis across indications is 1.8% (36 out of 2034). Exposure to pembrolizumab was not
compromised by the observed immune response. Indeed, in the 36 subjects with a treatment-emergent
immunogenicity response pembrolizumab exposure was in the range of those observed for non-positive
subjects treated with pembrolizumab in the same regimen. The treatment emergent positive subjects did
not have any AEs associated with neutralizing antibodies, such as hypersensitivity events (e.g.
anaphylaxis, urticaria, angioedema) or injection site reactions.
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In the subgroup of urothelial carcinoma subjects (pooled across KN012, KNO45 and KNO52), the incidence
for treatment-emergent ADA in evaluable subjects is 1.4% (7 of 509; 497 negative, 5 non-treatment
emergent positive and 7 treatment emergent positive), in line with the overall incidence.

Post marketing experience

The Keytyruda Periodic Safety Update Report (PSUR), covering the reporting period 04 March 2016 to
03 September 2016, has been just reviewed by the PRAC. Assessment of the signal for sarcoidosis led to
the conclusion that a causal association cannot be excluded and reflection in the SmPC and Package
Leaflet was requested accordingly.

2.5.1. Discussion on clinical safety

The pembrolizumab safety profile in locally advanced or metastatic urothelial carcinoma has been
presented in 266 subjected previously treated with platinum-containing chemotherapy (study KEYNOTE-
045), and in 370 patients previously untreated and cisplatin-ineligible (study KEYNOTE-052). In addition,
safety data from a Reference Safety Dataset including overall 3,194 patients treated with pembrolizumab
across different trials (studies KEYNOTE-001, KEYNOTE-002 and KEYNOTE-006 in melanoma; studies
KEYNOTE-001, KEYNOTE-010 and KEYNOTE-024 in NSCLC; studies KEYNOTE-013 Cohort 3 and
KEYNOTE-087 in Hodgkin’s Lymphoma) have been submitted, in order to allow a comparison with the
already established pembrolizumab safety profile. At a median follow up of 12 months in study KN0O45
and of 11 months in study KNO52, a shorter median time on therapy was reported in both KN045 and
KNO52 studies compared to the Reference Safety Dataset (3.45 months and 3.40 respectively, versus
4.86 months), resulting into a reduced number of administered doses ( 6 and 5 respectively, versus 8).

Consistently with the epidemiologic pattern of urothelial carcinoma, in comparison to the reference safety
dataset, patients in both KN-045 and KN-052 were mostly male (74.4% and 77.3%, respectively, versus
59.3%), and 265 years (61.3% and 81.6%, respectively, versus 43.3%). ECOG PS2 patients were 42.2%
in Study KN-052 and 1.5% in Study KN-045

In study KNO45, pembrolizumab treatment favorably compares with chemotherapy in terms of drug-
related AEs (60.9% vs 90.2%), Grade=>3 AEs (52.3% vs 62.7%), drug-related Grade=3 AEs (15% vs
49.4%), serious drug-related AEs (10.2 vs 22.4%), treatment interruption due to drug-related AEs
(10.5% vs 15.7%) and treatment discontinuation due to drug-related AEs (11% vs 5.6%). As expected,
pembrolizumab showed a well different safety profile compared to chemotherapy, with a higher rate in
the control arm of AEs in SOCs General disorders and administration site conditions (72.2% vs 57.5%),
Gastrointestinal disorders (68.2% vs 56.4%), Blood and lymphatic system disorders (51% vs 19.9%),
Nervous system disorders (41.2% vs 21.8%) and Investigations (34.9% vs 28.9%), and a higher
frequency in pembrolizumab arm of AEs in SOCs Musculoskeletal and connective tissue disorders (42.5%
vs 37.3%), Respiratory, thoracic and mediastinal disorders (34.2% vs 29.4%), Renal and urinary
disorders (27.1% vs 17.6%) and Endocrine disorders (10.5% vs 1.6%). Among the most common PTs,
Pruritus and Decreased appetite were the only registered at higher frequency in the pembrolizumab arm
(23.3% vs 5.5% and 21.1% vs 20.8%, respectively). In terms of drug-related AEs, the most frequently
observed events in the pembrolizumab arm were Pruritus (19.5%), Fatigue (13.9%) and Nausea (10.9%)
while in the control arm patients mostly experienced Alopecia (37.6%), Fatigue (27.8%), Anemia
(24.7%), Nausea (24.3%), Constipation (20.4%), Decreased appetite (16.1%), Neutropenia (15.3%),
Asthenia (14.1%), Neutrophil count decreased (14.1%), Diarrhea (12.9%), Peripheral sensory
neuropathy (11.0%), and Neuropathy peripheral (10.6%).

Overall, in patients treated with pembrolizumab, no major differences in the safety profile were observed
between both populations in studies KNO45 and KNO52 and in the Reference Safety Dataset. The
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frequency and severity of AEOSI in both UC populations were also in line with those previously described.
However, a higher frequency of Urinary tract infection and Haematuria was registered across UC studies
in comparison to the Reference Safety Dataset, together with an increase of Blood alkaline phosphatase
and Blood creatinine specifically in study KNO52. Urinary tract infection was also the most commonly
reported Grade=3 AE (9.5%) in study KN0O52. Even though the underlying disease condition can possibly
explain the higher than previously reported rate of these AEs, the contribution of pembrolizumab cannot
be ignored: in the comparative study KNO45, patients treated with pembrolizumab experienced more
frequently that those treated with chemotherapy Acute kidney injury (5.6% vs 2.7%), Haematuria
(11.3% vs 7.8%) and Urinary tract infection (14.7% vs 13.3%). In study KNO52, consistently with the
Reference Safety Dataset, the most commonly reported drug-related AEs were Fatigue (16.8% and
24.2%), Pruritus (14.6% and 16.7%) and Rash (9.7% and 13.8%). Pneumonitis and Colitis were the
most common drug-related SAEs in KN0O45 (1.9% and 1.5%) and in the Reference Safety Dataset (1.6%
and 0.9%).

Overall, a total of 31 fatal cases, 13 in study KN0O45 and 18 in study KNO52, occurred within 90 days from
the last pembrolizumab dose. The frequency of patients with AE leading to fatal outcome was comparable
in KNO45 (4.9%), KN0O52 (4.9%) and in the Reference Safety Dataset (3.9%), even though a higher
number of deaths was reported in cisplatin-ineligible patients compared to platinum-pretreated ones. This
difference can be explained considering the baseline characteristics of the patient population in study
KNO052. Indeed, 15 out of the 18 dead patients were =265 years old, including 10 patients aged =75 years
and 4 patients older than 85 years. No new safety signal was identified from fatal cases. One AEOSI with
fatal outcome was reported each in Study KN0O45 (Pneumonitis) and in Study KNO52 (Myositis); while
fatal Pneumonitis events were already reported, this is the first fatal case of Myositis and the information
has been included in Section 4.4 of the SmPC.

The frequency of clinically meaningful laboratory abnormalities was overall comparable among Study
KNO45, Study KNO52 and the reference safety data set, with the exception of Albumin decreased,
Creatinine increased, Haemoglobin decreased that were more pronounced in the urothelial cancer
population possibly due to the baseline medical condition.

No major and unexpected differences in the tolerability of pembrolizumab treatment were observed
across the different classes of age (<65 years, 265 to <75 years,275 to <85 years, =85 years), ECOG
Performance Status categories (PS 0/1), and gender (Male/Female). ECOG PS>2 patients were only
included in Study KNO52. Based on the overall 157 patients included, no impact on the pembrolizumab
tolerability can be assumed.

In the application which was submitted also a change to section 4.4 of the SmPC was proposed, adding
possible hypersensitivity and anaphylaxis as part of infusion reactions. These changes have been
considered acceptable and were included in the SmPC.

2.5.2. Conclusions on clinical safety

Overall, the safety profile of pembrolizumab in the UC population does not seem to be significantly
influenced by prior platinum-treatment (KNO45) or baseline patient characteristics leading to cisplatin-
ineligibility (KN052). Available safety data are in general consistent with those previously reported in the
SmPC. New warnings were added under section 4.4 regarding the delayed onset of the effect of
pembrolizumab to be considered when treating patients with poorer prognosis; the lack of data in frailer
patients (e.g ECOG =3) ineligible for chemotherapy and the first reported fatal case of myositis. The
incidences of adverse reactions under section 4.8 of the SmPC were updated to reflect the totality of the
data.
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2.5.3. PSUR cycle

The requirements for submission of periodic safety update reports for this medicinal product are set out in
the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive 2001/83/EC
and any subsequent updates published on the European medicines web-portal.

2.6. Risk management plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:
The PRAC considered that the risk management plan version 7.2 is acceptable.

The CHMP endorsed the Risk Management Plan version 7.2 with the following content:

Safety concerns

Summary of safety concerns

Important identified risks Immune-Related Adverse Reactions

- Immune-related pneumonitis

Immune-related colitis

- Immune-related hepatitis

- Immune-related nephritis

- Immune-related endocrinopathies

. Hypophysitis (including hypopituitarism and
secondary adrenal insufficiency)

e  Thyroid Disorder (hypothyroidism,
hyperthyroidism, thyroiditis)

e Type 1 diabetes mellitus
- Other immune-related adverse reactions
e Uveitis
. Myositis
e  Pancreatitis
. Severe Skin Reactions
e  Guillain-Barre Syndrome

Infusion-Related Reactions

Important potential risks Immune-Related Adverse Events
. Gastrointestinal perforation secondary to colitis

Immunogenicity

Missing information - Safety in patients with moderate or severe hepatic
impairment

- Safety in patients with severe renal impairment

- Safety in patients with active systemic autoimmune
disease

- Safety in patients with HIV or Hepatitis B or Hepatitis C
- Safety in pediatric patients

- Reproductive and lactation data

- Long term safety

- Safety in various ethnic groups

- Potential pharmacodynamic interaction with systemic
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Summary of safety concerns

immunosuppressants

- Safety in patients with previous hypersensitivity to
another monoclonal antibody

- Safety in patients with severe (grade 3) immune-related
(inAEs on prior ipilimumab (ipi) requiring corticosteroids
for > 12 weeks, or life-threatening irAEs on prior ipi, or
with ongoing ipi-related AEs

Having considered the updated data in the safety specification, no new safety concerns were included as
part of this extension of indication. The list of safety concerns remains unchanged.

Pharmacovigilance plan

Completed, ongoing and planned studies in the PhV development plan

Activity/Study title (type of Objectives Safety concerns Status Date for
activity, study title, category addressed Planned, submission of
1-3)* started, interim or
final reports
(planned or
actual)
Validation report for anti-MK- To validate the assay for the | Important potential | Started Final assay
3475 neutralizing antibody assay | determination of neutralizing | risk validation report
capacity of anti-MK-3475 (Immunogenicity) September
(Category 3) . .
antibodies and to report the 2016
results in an assay validation
report.
Clinical trial Phase | Study of To evaluate and characterize | -Important Started Final study
Single Agent MK-3475 in the tolerability and safety identified risks report
Patients with Progressive Locally | profile of single agent MK- (Immune-related December 2016
Advanced or Metastatic 3475 in adult patients with adverse reactions,
Carcinoma, Melanoma, and Non- | unresectable advanced Infusion-related
Small Cell Lung Carcinoma carcinoma (including NSCLC reactions)
(POO1) or MEL).
-Important
(Category 3) potential risks
(Immune-related
adverse events,
Immunogenicity)
-Long term safety
Clinical trial Randomized, Phase To evaluate the progression- | -Important Started Final study

Il Study of MK-3475 versus
Chemotherapy in Patients with
Advanced Melanoma (P002)
(Category 3)

free-survival (PFS) in
patients with ipilimumab
refractory advanced MEL
receiving either MK-3475 or

chemotherapy.

identified risks
(Immune-related
adverse reactions,
Infusion-related

reactions)

-Important

potential risks

report January
2017

Assessment report
EMA/512404/2017

Page 130/146




Activity/Study title (type of Objectives Safety concerns Status Date for
activity, study title, category addressed Planned, submission of
1-3)* started, interim or
final reports
(planned or
actual)
(Immune-related
adverse events,
Immunogenicity)
-Long term safety
Clinical trial A Multicenter, To evaluate progression- -Important Started Final study
Randomized, Controlled, Three- free-survival (PFS) in identified risks report January
Arm, Phase Ill Study to Evaluate | patients with advanced MEL (Immune-related 2017
the Safety and Efficacy of Two receiving either MK-3475 or adverse reactions,
Dosing Schedules of MK-3475 IPI Infusion-related
Compared to IPI in Patients with reactions)
Advanced Melanoma (P0O06)
(Category 3) —Impor_tanF
potential risks
(Immune-related
adverse events,
Immunogenicity)
-Long term safety
Clinical trial A Phase 11/111 To compare the overall -Important Started Final study
Randomized Trial of Two Doses survival (OS) of previously- identified risks report August
of MK-3475 (SCH900475) versus | treated subjects with NSCLC | (Immune-related 2019
Docetaxel in Previously Treated in the strongly positive PD- adverse reactions,
Subjects with Non-Small Cell L1 stratum treated with MK- Infusion-related
Lung Cancer (P010) (Category 3475 compared to docetaxel | reactions
3)
-Important
potential risks
(Immune-related
adverse events,
Immunogenicity)
-Long term safety
Clinical trial A Randomized To compare the Progression -Important Started Final study
Open-Label Phase Ill Trial of Free Survival (PFS) per identified risks report
Pembrolizumab versus Platinum RECIST 1.1 as assessed by (Immune-related September
based Chemotherapy in 1L blinded independent central adverse reactions, 2018

Subjects with PD-L1 Strong
Metastatic Non-Small Cell Lung
Cancer (P024) (Category 3)

radiologists’ review in
subjects with PDL1 strong,
1L metastatic NSCLC treated
with pembrolizumab

compared to standard of

Infusion-related

reactions)

-Important
potential risks

(Immune-related
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Activity/Study title (type of Objectives Safety concerns Status Date for
activity, study title, category addressed Planned, submission of
1-3)* started, interim or
final reports
(planned or
actual)
care (SOC) chemotherapies. | adverse events,
Immunogenicity)
-Long term safety
Clinical trial A Randomized, To compare the overall -Important Started Final study
Open Label, Phase 11l Study of survival (OS) in subjects identified risks report
Overall Survival Comparing with PD-L1 strongly positive, | (Immune-related December 2019
Pembrolizumab (MK-3475) 1L advanced/metastatic adverse reactions,
versus Platinum Based NSCLC treated with Infusion-related
Chemotherapy in Treatment pembrolizumab compared to | reactions)
Naive Subjects with PD-L1 standard of care (SOC)
. . ) -Important
Positive Advanced or Metastatic chemotherapies. o
potential risks
Non-Small Cell Lung Cancer
(Immune-related
(P0O42) (Category 3)
adverse events,
Immunogenicity)
-Long term safety
Clinical trial To define the rate of dose- Important Started Final Study
limiting toxicities (DLTs) at identified risks Report
A Phase I/11 Study of )
. . the maximum tolerated dose | (Immune-related
Pembrolizumab (MK-3475) in July 2019

Children with advanced
melanoma or a PD-L1 positive
advanced, relapsed or refractory
solid tumor or lymphoma (P051)
(Category 3)

(MTD) or maximum
administered dose (MAD) of
pembrolizumab when
administered as
monotherapy to children
from 6 months to < 18
years of age pooled across
all indications including
advanced melanoma or a
PD-L1 positive advanced,
relapsed or refractory solid

tumor or lymphoma.

adverse reactions,
Infusion-related

reactions)

-Important
potential risks
(Immune-related

adverse events)

-Safety in pediatric

patients

No changes to the PhV plan have been proposed as part of this extension of indication. The post-
authorisation PhV development plan remains sufficient to identify and characterise the risks of the

product.
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Risk minimisation measures

Safety concern

Routine risk minimisation measures

Additional risk minimisation

measures

Important ldentified Risk

Immune-related Pneumonitis

The risk of the immune-related
adverse reaction of pneumonitis
associated with the use of
pembrolizumab is described in the
SmPC, Section 4.2, 4.4, 4.8 and
appropriate advice is provided to the

prescriber to minimize the risk.

Educational materials

Immune-related Colitis

The risk of the immune-related
adverse reaction of colitis associated
with the use of pembrolizumab is
described in the SmPC, Section 4.2,
4.4, 4.8 and appropriate advice is
provided to the prescriber to minimize
the risk.

Educational materials

Immune-related Hepatitis

The risk of the immune-related
adverse reaction of hepatitis
associated with the use of
pembrolizumab is described in the
SmPC, Section 4.2, 4.4, 4.8 and
appropriate advice is provided to the

prescriber to minimize the risk.

Educational materials

Immune-related Nephritis

The risk of the immune-related
adverse reaction of nephritis
associated with the use of
pembrolizumab is described in the
SmPC, Section 4.2, 4.4, 4.8 and
appropriate advice is provided to the

prescriber to minimize the risk.

Educational materials

Immune-related Endocrinopathies

-Hypophysitis (including
hypopituitarism and secondary
adrenal insufficiency)

- Thyroid Disorder ( Hypothyroidism,
Hyperthyroidism, thyroiditis)

- Type 1 Diabetes Mellitus

The risk of the immune-related
endocrinopathies [Hypophysitis
(including hypopituitarism and
secondary adrenal insufficiency);
Thyroid Disorder ( Hypothyroidism,
Hyperthyroidism, thyroiditis); Type 1
Diabetes Mellitus] associated with the
use of pembrolizumab is described in
the SmPC, Section 4.2, 4.4 and 4.8
and appropriate advice is provided to

the prescriber to minimize the risk.

Educational materials

Other Immune-related adverse

reactions

The risk of other immune-related

adverse reactions (uveitis, myositis,

Educational materials
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Safety concern

Routine risk minimisation measures

Additional risk minimisation

measures

-Uveitis, Myositis, Pancreatitis, Severe
Skin Reactions, Guillain-Barre

Syndrome

pancreatitis, severe skin reactions,
Guillain-Barre syndrome) associated
with the use of pembrolizumab is
described in the SmPC, Section 4.4,
4.8 and appropriate advice is provided

to the prescriber to minimize the risk.

Infusion-Related Reactions

The risk of infusion-related reactions
associated with the use of
pembrolizumab is described in the
SmPC, Section 4.2, 4.4, 4.8 and
appropriate advice is provided to the

prescriber to minimize the risk.

Educational materials

Important Potential Risk

Gastrointestinal perforation secondary | The risk of the immune-related None
to colitis adverse event of gastrointestinal
perforation secondary to colitis
associated with the use of
pembrolizumab is described in the
SmPC, Section 4.4, 4.8 and
appropriate advice is provided to the
prescriber to minimize the risk.
Immunogenicity The risk of immunogenicity associated | None
with the use of pembrolizumab is
described in the SmPC, Section 4.8.
Missing Information
Safety in patients with moderate or The missing information of safety in None
severe hepatic impairment and these patients is described in the
patients with severe renal impairment | SmPC, Section 4.2, 4.4.
Safety in patients with active systemic | The missing information of safety in None
autoimmune disease patients with active systemic
autoimmune disease is described in
the SmPC, Section 4.4, 5.1
Safety in patients with HIV or The missing information of safety in None
Hepatitis B or Hepatitis C patients with patients with HIV or
Hepatitis B or Hepatitis C is described
in the SmPC, Section 4.4, 5.1.
Safety in Pediatric patients The missing information of safety in None
pediatric patients is described in the
SmPC, Section 4.2
Reproductive and lactation data Use during pregnancy and use in None
nursing mothers is described in the
SmPC, Section 4.6, 5.3
Long term safety None None
Safety in various ethnic groups None None
Potential pharmacodynamic The missing information of potential None

interaction with systemic

pharmacodynamic interaction with

Assessment report
EMA/512404/2017

Page 134/146




Safety concern

Routine risk minimisation measures

Additional risk minimisation

3) immune-related (ir)AEs on prior
ipilimumab (ipi) requiring
corticosteroids for > 12 weeks, or life-
threatening irAEs on prior ipi, or with
ongoing ipi-related AEs

patients with severe (grade 3)
immune-related (ir)AEs on prior
ipilimumab (ipi) requiring
corticosteroids for > 12 weeks, or life-
threatening irAEs on prior ipi, or with
ongoing ipi-related AEs is described in
the SmPC, Section 4.4, 5.1

measures
immunosuppressants systemic immunosuppressants is

described in the SmPC, Section 4.4,

4.5
Safety in patients with previous The missing information of safety in None
hypersensitivity to another patients with previous hypersensitivity
monoclonal antibody to another monoclonal antibody is

described in the SmPC, Section 4.4,

5.1
Safety in patients with severe (grade The missing information of safety in None

The risk minimisation measures have not changed. The existing risk minimisation measures remain

sufficient to minimise the risks of the product in the proposed indication.

2.7. Update of the Product information

As a consequence of these new indications, sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been
updated and the Package Leaflet has been updated accordingly. Further, a change to section 4.4 of the
SmPC adding possible hypersensitivity and anaphylaxis as part of infusion reactions, have been included.

2.7.1. User consultation

A justification for not performing a full user consultation with target patient groups on the package leaflet
has been submitted by the applicant. Even though the justification can be considered in principle
acceptable due to the limited changes to the package leaflet, since the readability test was performed
several modification have been implemented based on variations.

The CHMP recommends an abridged testing of the current version of the package leaflet and Instruction
for HPs should be performed with the next relevant submitted variation. This testing on package leaflet

should be carried out with 5 participants (patients or caregivers) for each round (two); moreover, at least
three HPs should be involved for an abridged test focused on the Instructions for preparation and
administration and posology section. The relevant questions of the initial questionnaire should be used to

reflect all amendments adequately.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

3.1.1. Disease or condition

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic urothelial
carcinoma in adults who have received prior chemotherapy.

The MAH agrees to revise the above indication taking into account that only patients previously treated
with platinum-based chemotherapy were included in the pivotal trial (revised indication: “KEYTRUDA as
monotherapy is indicated for the treatment of locally advanced or metastatic urothelial carcinoma in
adults who were previously treated with platinum-based chemotherapy”.)

KEYTRUDA as monotherapy is indicated for the treatment of locally advanced or metastatic urothelial
carcinoma in adults who are not eligible for cisplatin-containing chemotherapy.

3.1.2. Available therapies and unmet medical need

Failing first-line platinum-based chemotherapy, the prognosis is compromised with a median OS reduced
to 5 to 7 months (Bellmunt J, J Clin Oncol 2009). In this setting, there is no globally recognized standard
of care. Vinflunine is the only drug approved in EU.

More than 50% of patients are unfit for cisplatin due to poor performance status, impaired renal function,
or specific comorbidities. For these patients, NCCN Guidelines (version 2.2017) and ESMO Practice
Guideline (Bellmunt J, Annals of Oncology 2014) recommend carboplatin-based regimens or single agent
taxane or gemcitabine. A median OS of 9 months has been reported with the carboplatin/gemcitabine
combination (De Santis M, ] Clin Oncol 2012). In case of patients with PS =2 and poor renal function, the
participation in clinical trials or BSC is recommended by ESMO guidelines.

3.1.3. Main clinical studies

Advanced or metastatic urothelial carcinoma progressing after prior chemotherapy

To support this indication, results of a phase 11l randomized (1:1) open-label clinical trial (KEYNOTE-045)
of pembrolizumab versus Investigator’s choice (paclitaxel, docetaxel or vinflunine) in 542 subjects with
recurrent or metastatic urothelial carcinoma who experienced progression after a platinum-based
regimen, enrolled regardless PD-L1 expression status were provided.

Previously untreated cisplatin-ineligible advanced/unresectable or metastatic urothelial carcinoma

To support this indication, results of a phase Il single-arm clinical trial (KEYNOTE-052) of pembrolizumab
in 370 cisplatin-ineligible subjects with locally advanced unresectable or metastatic urothelial carcinoma,
enrolled regardless PD-L1 expression status were provided.

In order to provide information for contextualization of the results in cisplatin ineligible patients, the MAH
conducted and provided a systematic literature review and meta-analysis.

3.2. Favourable effects

Advanced or metastatic urothelial carcinoma progressing after prior chemotherapy

Assessment report
EMA/512404/2017 Page 136/146



Overall, a statistically significant gain of 3 months in OS is reported in the overall population (HR:0.73,
95% CI 0.59, 0.91, p=0.002). The median OS in the chemotherapy arm (7.4 months, 95% CI 6.1, 8.3) is
consistent with historical data from single-agent second line treatment. Consistently, a significant OS
increase was observed in PD-L1 strongly positive patients treated with pembrolizumab compared to
chemotherapy (HR:0.57, 95% CI 0.37, 0.88, p=0.004). In addition, even though p-value was not
multiplicity-adjusted, results in PD-L1 positive patients showed a similar magnitude of OS benefit
(HR:0.61, 95% CI 0.43, 0.86, p=0.002) compared to PD-L1 strongly positive. A prolonged time to
deterioration in EORTC QLQ-C30 global health status/QoL was observed for patients treated with
pembrolizumab compared to chemotherapy (HR 0.70; 95% CI 0.55-0.90) which remained at over 15
weeks of follow-up.

Previously untreated cisplatin-ineligible advanced/unresectable or metastatic urothelial carcinoma

An ORR of 24.1% (95% CI 19.8, 28.7) was reported in the overall population. In 282 PD-L1 positive
patients ORR was 26.6% (95% CI 21.5, 32.2). When considering the subgroup of PD-L1 strongly positive
patients from the validation cohort, a higher ORR of 38.8% (95% CI 28.1, 50.3) was reported.

Response rates improved with longer follow and responses remained durable (see efficacy results of
updated analyses in effects tables below).

3.3. Uncertainties and limitations about favourable effects

Advanced or metastatic urothelial carcinoma progressing after prior chemotherapy

An excess of deaths in the pembrolizumab arm was observed in the first two months (43 in
pembrolizumab vs. 24 in control arm) leading to an initial favourable effect for the control arm in OS K-M
curves, followed by a crossing around 3-4 months from the start of treatment. In this regard, liver
metastases and time from most recent prior therapy of < 3 months were identified as possible factors
associated to the higher risk of early death. Hence, a warning has been added in section 4.4 of the SmPC
as follows: “Physicians should consider the delayed onset of pembrolizumab effect before initiating
treatment in patients with poorer prognostic features and/or aggressive disease. In urothelial cancer, a
higher number of deaths within 2 months were observed in pembrolizumab compared to chemotherapy
(see section 5.1).”

Improvement in patient-reported outcomes by EORTC QLQ-C30 such as prolonged time to deterioration
in EORTC QLQ-C30 global health status/QoL was observed for patients treated with pembrolizumab
compared to investigator’s choice chemotherapy (HR 0.70; 95% CI 0.55-0.90) and its maintenance over
15 weeks of follow-up, was a significant result, however such results should be interpreted in the context
of the open-label study design and therefore taken cautiously (See SmPC).

Previously untreated cisplatin-ineligible advanced/unresectable or metastatic urothelial carcinoma

Only data from an uncontrolled trial (KNO52) were submitted to support this indication. A systematic
review and meta-analysis of the literature was performed, however this systematic review presents some
limitations. Taking into account the historical data in the target population, observed ORR data are not
that compelling, even in the PD-L1 strongly positive cohort. Data on the median duration of response
compare favourably, but are still immature. The same applies for time to event endpoints PFS and OS.
Moreover the duration of follow-up is still insufficient. Efficacy updates will be provided with the final CSR
(see RMP).

Unmet medical need is considered high in UC in general, but new therapies would be especially needed
for cisplatin-ineligible and chemotherapy-ineligible patients; however these patients are not represented
in the study population of KN-052, hence the following warning has been added in section 4.4 of the
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SmPC: “ The baseline and prognostic disease characteristics of the study population of KEYNOTE-052
included a proportion of patients eligible for a carboplatin-based combination or mono-chemotherapy. In
the absence of comparative data, pembrolizumab should be used with caution in this population after
careful consideration of the potential risk-benefit on an individual basis.”

Results from the on-going randomized studies PO45, PO52 and P361 and are requested as part of a Post-
Authorisation Efficacy Study (PAES).

3.4. Unfavourable effects

In patients previously treated with platinum-containing chemotherapy (study KNO45), pembrolizumab
favorably compares with chemotherapy in terms of drug-related AEs (60.9% vs 90.2%), Grade=3 AEs
(52.3% vs 62.7%), drug-related Grade>=3 AEs (15% vs 49.4%), serious drug-related AEs (10.2 vs
22.4%), treatment interruption due to drug-related AEs (10.5% vs 15.7%) and treatment discontinuation
due to drug-related AEs (11% vs 5.6%). In terms of drug-related AEs, the most frequently observed
events in the pembrolizumab arm were Pruritus (19.5%), Fatigue (13.9%) and Nausea (10.9%) while in
the control arm patients mostly experienced Alopecia (37.6%), Fatigue (27.8%), Anemia (24.7%),
Nausea (24.3%), Constipation (20.4%), Decreased appetite (16.1%), Neutropenia (15.3%), Asthenia
(14.1%), Neutrophil count decreased (14.1%), Diarrhea (12.9%), Peripheral sensory neuropathy
(11.0%), and Neuropathy peripheral (10.6%0).

In UC patients treated with pembrolizumab, no major differences in the safety profile were observed
despite prior treatment and eligibility to cisplatin in studies KNO45 and KNO52 and in comparison to the
Reference Safety Dataset. In study KNO52, consistently with the Reference Safety Dataset, the most
commonly reported drug-related AEs were Fatigue (16.8% and 24.2%), Pruritus (14.6% and 16.7%) and
Rash (9.7% and 13.8%).

One fatal case of myositis was reported in KNO52. This is the first registered with pembrolizumab.

3.5. Uncertainties and limitations about unfavourable effects

A higher number of deaths within 2 months was observed in pembrolizumab compared to chemotherapy
which was attributed to the delayed onset of effect of pembrolizumab; this factor should be considered
before initiating treatment in patients with poorer prognostic features and/or aggressive disease (see
SmPC section 4.4).

No safety and efficacy data are available in frailer patients (e.g., ECOG performance status 3) considered
not eligible for chemotherapy. In the SmPC section 4.4 it is stated that in the absence of these data,
pembrolizumab should be used with caution in this population after careful consideration of the potential
risk-benefit on an individual basis.

Longer safety follow up is needed and will be provided with the final reports from studies 045 and 052.
Additional safety information for pembrolizumab with or without Platinum-Based Combination
Chemotherapy versus Chemotherapy in advanced or metastatic Urothelial Carcinoma, will be provided
with the results of study P361.
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3.6. Effects Table

Table 68: Effects Table for Keytruda in the treatment of recurrent or progressive metastatic urothelial
carcinoma previously treated with platinum-based chemotherapy (Study KEYNOTE-045; Cut-off date: 7

SEP 2016)

Effect Short

Description

Unit

Treatment Control

Uncertainties/
Strength of evidence

Favourable Effects

All population

Time from months 10.3 7.4 Significant gain in OS
oS randomization  (95% (8.0,11.8) (6.1, 8.3) and a trend to PFS
to death due CI) improvement after 6
to any cause months reported across
HR 0.73 population (all-comers,
(95% (0.59, 0.91) PD-L1 CPS =1% and PD-
I L1 CPS 210%).
p-value 0.002 Updated results (data
Cut-off: 18 Jan2017):
time from months 2.1 3.3
PFS randomization  (95% (2.0,2.2) (2.3,3.5) Results based on PD-L1
to documented CJ) expression (below and
PD (RECIST HR 0.98 above the pre-specified
1.1 by BICR) (95% (0.81, 1.19) cut-off of CPS 1% and
or death due 10%) did not show
to any cause, ch important differences in
whichever favourable effects.
occurred first p-value 0.416
Unfavourable Effects
Tolerability drug related AEs % 60.9 90.2 KNO45
drug related % 15.0 49.4 CSR
Gr=3 AE The Pembrolizumab safety
drug related % 10.2 22.4 profile favourably
SAEs compared to that of
death drug % 1.6 1.6 chemotherapy and
:jei;act)eniinuation % c 6 11.0 importantly differed in the
s ekt AEs 0 : : most frequent types of
discontinuation % 3.4 3.9 AEs.
drug related
SAEs More frequent with
Pruritus % 19.5 2.7 pembrolizumab Acute
Drug- Fatigue % 13.9 Z7gg | RS ITIST (EE v
related Nausea % 10.9 ZalE | 20V, | ECMEILTE,
AEs Alopecia % 37.6 0.0 (L2200 Vi 7)) e
Anemia % 24.7 3.4 k’{:‘?% U:“’lt;g;‘:)t'o”
Constipation % 2.3 20.4 ’ ’
Diarrhoea % 9.0 12.9

Assessment report
EMA/512404/2017

Page 139/146



Table 69: Effects Table for Keytruda in the treatment of advanced/unresectable or metastatic
urothelial carcinoma previously untreated with systemic chemotherapy and not eligible to cisplatin.
(Study KEYNOTE-052; Cut-off date: 1 SEP 2016)

Effect Short Treatment Uncertainties/
Description Strength of evidence

Favourable Effects

All Population

ORR Updated results (data
Cut-off: 09Mar2017):
24.1
Proportion of patients % (19.8, 28.7) ORR: 29.2% (24.6, 34.1)
with a CR or PR (95% CI) CR: 7.3% (4.9, 10.4)
CR DOR: Not reached
4.6 (1.4+,19.6+)
(2.7, 7.3) ORR: 29.2% (24.6, 34.1)
)
DOR
Time from the first Demonstration of efficacy
CR/PR to documented S Not reacheq  @sed on a single non-

PD (95% C|) (1.0+, 13.6+) randomized study.

Duration of follow up still
insufficient to fully
evaluate clinical benefit.
ORR not clearly
outstanding. However,
DOR superior to
historical chemotherapy

% at 6 months

Unfavourable Effects

drug related AEs % 61.9 Safety profile is in line KNO52
Tolerability  drug related Gr=3 AE % 15.7 with that reported in CSR
drug related SAEs % 9.7 KNO45 and in the
death drug related % 0.3 reference melanoma and
discontinuation drug % 5.1 NSCLC population.
related AEs
discontinuation drug % 3.8 One Myositis fatal case
related SAEs was reported.
Fatigue % 16.8
Drug-related Pruritus % 14.6
AEs Rash % 9.7
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3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Advanced or metastatic urothelial carcinoma progressing after prior chemotherapy

Pembrolizumab favorably compares with chemotherapy in terms of drug-related AEs (60.9% vs 90.2%),
Grade>3 AEs (52.3% vs 62.7%), drug-related Grade=3 AEs (15% vs 49.4%), serious drug-related AEs
(10.2 vs 22.4%), treatment interruption due to drug-related AEs (10.5% vs 15.7%) and treatment
discontinuation due to drug-related AEs (11% vs 5.6%). No major differences in the safety profile were
observed in comparison to the Reference Safety Dataset.

Previously untreated cisplatin-ineligible advanced/unresectable or metastatic urothelial carcinoma

The effect observed in terms ORR in the uncontrolled trial KNO52 is not outstanding compared to
historical data in the target population, even in the PD-L1 strongly positive cohort. Data on the median
Duration of Response and other time to event endpoints PFS and OS are still immature to draw sound
conclusions.

The safety profile observed in cisplatin ineligible UC patients was consistent to that observed in study
KNO45, and no new safety signals emerged compared to the Reference Safety Dataset.

3.7.2. Balance of benefits and risks

Advanced or metastatic urothelial carcinoma progressing after prior chemotherapy

Based on OS results from study KN045, a benefit is claimed in the overall population. However, patients’
characteristics influencing a higher risk of early death during treatment need to be further discussed, in
order to include detailed information in the product SmPC.

The safety profile in the UC patient population does not significantly differ from the well-known limited
risks associated with pembrolizumab therapy, far more manageable and less impacting on patients’
quality of life than those associated with chemotherapy.

Previously untreated cisplatin-ineligible advanced/unresectable or metastatic urothelial carcinoma

However, duration of responses is clearly superior and OS compares rather favourable to those achieved
by chemotherapy in the submitted meta-analysis.

The safety profile in the sought indication does not raise new concerns and seems to favorably compare
to chemotherapy.

3.7.3. Additional considerations on the benefit-risk balance

Not applicable.

3.8. Conclusions

Based on the totality of the evidence, the benefit-risk balance of the use of pembrolizumab in 2nd line UC
and in 1% line cisplatin-ineligible UC is considered positive.
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4. Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following group of variations
acceptable and therefore recommends by a majority of 24 out of 28 votes, the variations to the terms of
the Marketing Authorisation, concerning the following changes:

Variations accepted Type Annexes
affected
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I, Il and 111B

of a new therapeutic indication or modification of an
approved one
C.l.6.a C.1.6.a - Change(s) to therapeutic indication(s) - Addition | Type Il I, Il and 111B
of a new therapeutic indication or modification of an
approved one

Extension of Indication to add treatment as monotherapy of locally advanced or metastatic urothelial
carcinoma in adults who have received prior platinum-containing chemotherapy based on the results from
study KEYNOTE-045; a phase 3, randomized, active-controlled, multi-site, open-label trial evaluating
pembrolizumab administered at 200 mg Q3W versus investigators’ choice of paclitaxel, docetaxel, or
vinflunine in patients previously treated with chemotherapy.

Extension of Indication to add treatment as monotherapy of locally advanced or metastatic urothelial
carcinoma in adults who are not eligible for cisplatin-containing chemotherapy based on the results from
study KEYNOTE-52; a phase 2, single-arm, multisite, open-label trial of pembrolizumab at 200 mg Q3W
in the treatment of patients with locally advanced or metastatic urothelial carcinoma who are not eligible
for cisplatin-containing chemotherapy.

As a consequence, sections 4.1, 4.2, 4.4, 4.8 and 5.1 of the SmPC have been updated and the Package
Leaflet has been updated accordingly.

Further, the MAH is taking the opportunity to implement a change to section 4.4 of the SmPC adding
possible hypersensitivity and anaphylaxis as part of infusion reactions

In addition, Annex Il has been updated to include new Post-authorisation efficacy studies (PAES) as
obligations under ‘conditions or restrictions with regard to the safe and effective use of the medicinal
product’.

An updated RMP version 7.2 was agreed during the procedure.

This recommendation is subject to the following new conditions:

Conditions or restrictions with regard to the safe and effective use of the
medicinal product

Obligation to conduct post-authorisation measures

The MAH shall complete, within the stated timeframe, the below measures:
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5. Post-authorisation efficacy study (PAES): In order to further evaluate the efficacy

of Pembrolizumab versus Paclitaxel, Docetaxel or Vinflunine in Subjects with
Recurrent or Progressive Metastatic Urothelial Cancer, the MAH should conduct
and submit the results of study P045

3Q 2018

6 Post-authorisation efficacy study (PAES): In order to further evaluate the efficacy
of Pembrolizumab in patients with Advanced/Unresectable or Metastatic Urothelial

Cancer, the MAH should conduct and submit the final results of study P052

2Q 2019

7. Post-authorisation efficacy study (PAES): In order to further evaluate the efficacy

of Pembrolizumab with or without Platinum-Based Combination Chemotherapy
versus Chemotherapy in Subjects with Advanced or Metastatic Urothelial
Carcinoma, the MAH should conduct and submit the results of study P361

2Q 2019

The recommendation is also subject to the following modified condition:

Conditions or restrictions with regard to the safe and effective use of the

medicinal product

Obligation to conduct post-authorisation measures

The MAH shall complete, within the stated timeframe, the below measures:

4. The value of biomarkers to predict the efficacy of pembrolizumab should be further

explored, specifically:

Additional biomarkers other than PD-L1 expression status by
Immunohistochemistry (IHC) (e.g. PD-L2, RNA signature, etc.) predictive of
pembrolizumab efficacy should be investigated together with more information
regarding the pattern of expression of PD-L1 obtained in the ongoing NSCLC
studies (PO01, PO10, PO24 and P042)
and urothelial carcinoma studies (KN045, KN052):

e Data on the Nanostring RNA gene signature

e |HC staining for PD-L2

e Data on RNA and proteomic serum profiling

2Q 2020
2Q 2019

Divergent positions to the majority recommendation are appended to this report.
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APPENDIX 1

Divergent position dated 20.07.2017
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DIVERGENT POSITION DATED 20 July 2017

Keytruda EMEA/H/C/003820/11/23/G

The undersigned members of the CHMP did not agree with the CHMP’s positive opinion recommending the
extension of the indication for Keytruda (pembrolizumab) in the 1st-line cisplatin-ineligible urothelial
carcinoma (UC) for the following reasons:

e Current evidence on efficacy and safety in first-line cisplatin-ineligible patients only comprises a
single-arm study, i.e. KEYNOTE-052. Upon indirect comparison of the Keytruda results obtained
the first-line cisplatin-ineligible urothelial carcinoma population to control (i.e. gemcitabine-
carboplatin) chemotherapy), the primary endpoint ORR results are not compelling and PFS
compares unfavourably. Depending on the source of information, the OS of Keytruda compares
either unfavourably or is suggested being similar. DoR is still immature. Moreover, the lack of
direct comparative efficacy data with first line agents precludes a determination of the extent of
any potential “loss of chance”, in particular for the patients who do not respond to Keytruda.

It is acknowledged that safety seems to be more favourable when compared to chemotherapy.

e In conclusion, we consider that in the 1st-line cisplatin-ineligible UC population the results
obtained with Keytruda are on itself not convincing and accompanied with large uncertainties
associated with the single, non-comparative study design and a limited duration of follow-up. The
current evidence is not compelling enough to support a positive B/R and, as a consequence,
considered insufficient for approval.

Assessment report
EMA/512404/2017 Page 145/146



Alexandre Moreau (FR)

Romaldas Maciulaitis (LT)

Johann Lodewijk Hillege (NL)

Sinan B.Sarac (DK)
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