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List of abbreviations

Abbreviation

ADA
AE
ALK
ALT
AUC
ASBI
AST
BIC
BICR
BMS
BOR
BSR
CFR
CGP
CI
CMH
CNS
CR
CsP
CSR
CTCAE
CTLA-4
DBL
DMC
DNA
DoR
ECOG PS
eCRF
EDC
EGFR
EQ-5D-3L
FDA
FFPE
FMI
FPFV
GCP
GI
HCRU
HLA
HIPAA
HIV
HR
IASLC
IEC
IHC
IMAE
IMM
IRB
IRT

v
IWRS
KM
KRI
KRAS
LCSS
LPLV
MDSC
MedDRA
MID

Definition

anti-drug antibody

adverse event

anaplastic lymphoma kinase

alanine aminotransferase

area under the plasma drug concentration-time curve
average symptom burden index

aspartate aminotransferase

Bayesian information criterion

Blinded Independent Central Review
Bristol-Myers Squibb

best overall response

bioanalytical study report

Code of Federal Regulations

comprehensive genomic profile

confidence interval
Cochran-Mantel-Haenszel

central nervous system

complete response

clinical safety program

clinical study report

Common Terminology Criteria for Adverse Events
cytotoxic T-lymphocyte-associated protein-4
database lock

data monitoring committee
deoxyribonucleic acid

duration of response

Eastern Cooperative Oncology Group performance status
electronic case report form

electronic data capture

epidermal growth factor receptor

EuroQol 5 dimensional 3 level

Food and Drug Administration

formalin-fixed paraffin-embedded
Foundation Medicine, Inc.

first patient first visit

Good Clinical Practice

gastrointestinal

healthcare resource utilization

human leukocyte antigen

Health Insurance Portability and Accountability Act
human immunodeficiency virus

hazard ratio

International Association for the Study of Lung Cancer
Independent Ethics Committee
immunohistochemistry

immune-mediated adverse event
immune-modulating medication

Institutional Review Board

interactive response technology

intravenous

Interactive Web Response System
Kaplan-Meier

key risk indicators

Kirsten rat sarcoma

Lung Cancer Symptom Scale

last patient last visit

myeloid-derived suppressor cell

Medical Dictionary for Regulatory Activities
minimally important difference
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miRNA
mut/Mb
MSI
Nab
NCI
NE
NGS
NSCLC
NSQ
OESI
ORR
oS
PD
PD-L1
PD-L2
PFS
PFS2
PK

PP

PR
PRO
Q2w
Q3w
Qew
RECIST
RNA
RSDV
SAE
SAP
SCLC
SD
SMP
SmPC
SNP
SOP
SQ
STK11
T™MB
TTR
Ul

UK
ULN
UTD
VAS
WHO

micro RNA

mutations per megabase
microsatellite instability
neutralizing antibody

National Cancer Institute

not evaluable

next generation sequencing
non-small cell lung cancer
non-squamous

other events of special interest
objective response rate

overall survival

progressive disease
programmed death ligand 1
programmed death ligand 2
progression-free survival
progression-free survival after next line of treatment
pharmacokinetics

persistent positive

partial response

patient reported outcome

every 2 weeks

every 3 weeks

every 6 weeks

Response Evaluation Criteria in Solid Tumours
ribonucleic acid

reduced source data verification
serious adverse event
statistical analysis plan

small cell lung cancer

stable disease

site monitoring plan

summary of product characteristics
single-nucleotide polymorphisms
standard operating procedure
squamous

serine threonine kinase 11
tumour mutational burden

time to response

utility index

United Kingdom

upper limit normal

unable to determine

visual analogue score

World Health Organization
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1. Background information on the procedure

1.1. Type II variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Bristol-Myers Squibb Pharma
EEIG submitted to the European Medicines Agency on 10 March 2020 an application for a variation
following a worksharing procedure according to Article 20 of Commission Regulation (EC) No
1234/2008.

The following variation was requested:

Variation requested Type Annexes
affected
C.l.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition | Type II I and IIIB

of a new therapeutic indication or modification of an
approved one

Extension of indication to include first-line treatment of metastatic non-small cell lung cancer in adults
with no EGFR or ALK positive tumour mutations for combination of OPDIVO and Yervoy; as a
consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1, 5.2 of the SmPC are updated. The Package Leaflet is
updated in accordance. Version 17.0 of the RMP for OPDIVO and version 27.0 for Yervoy have also
been submitted.

The worksharing procedure requested amendments to the Summary of Product Characteristics and
Package Leaflet and to the Risk Management Plan (RMP).

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included (an) EMA Decision(s)
P/0003/2017 for Yervoy and P/0026/2020 for OPDIVO on the agreement of a paediatric investigation
plan (PIP).

At the time of submission of the application, the PIP P/0003/2017 for Yervoy was completed and the
P/0026/2020 for OPDIVO was not yet completed as some measures were deferred.

The PDCO issued an opinion on compliance for the PIP P/0003/2017.

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 WSA 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 WSA did not seek Scientific Advice at the CHMP.
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1.2. Steps taken for the assessment of the product

Appointed Rapporteur for the WS procedure: Blanca Garcia-Ochoa

Timetable Actual dates

Submission date
Start of procedure
CHMP Rapporteur’s preliminary assessment report circulated on

PRAC Rapporteur’s preliminary assessment report circulated on

PRAC RMP advice and assessment overview adopted by PRAC on
CHMP Rapporteur’s updated assessment report circulated on

Request for supplementary information and extension of timetable adopted
by the CHMP on

WSA'’s responses submitted to the CHMP on

CHMP Rapporteur’s preliminary assessment report on the WSA’s responses
circulated on

PRAC Rapporteur’s preliminary assessment report on the WSA'’s responses
circulated on

PRAC RMP advice and assessment overview adopted by PRAC on

CHMP Rapporteur’s updated assessment report on the WSA'’s responses
circulated on

CHMP opinion adopted on

10 March 2020
28 March 2020
27 May 2020
29 May 2020
11 June 2020
20 June 2020
25 June 2020

16 July 2020
19 August 2020

20 August 2020

3 September 2020
11 September 2020

17 September 2020

2. Scientific discussion

2.1. Introduction

2.1.1. Problem statement

Disease or condition

Lung cancer is the most common cancer worldwide, with 1.8 million new cases diagnosed yearly, and
an estimated 1.6 million deaths worldwide (Brambilla et al, 2014). NSCLC represents approximately
85% of all lung cancers and includes SQ and NSQ cell carcinoma, which encompasses a variety of
histological subtypes including adenocarcinoma, large cell carcinoma, and less common subtypes
(Brambilla et al, 2014; Brambilla et al, 2001; Beasley et al, 2005; Schrump et al, 2011 chapter 75).

State the claimed therapeutic indication

The proposed indication is:
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e OPDIVO in combination with ipilimumab and 2 cycles of platinum-based chemotherapy is
indicated for the first-line treatment of metastatic NSCLC in adults with no EGFR or ALK
positive tumour mutations.

e YERVOY in combination with nivolumab and 2 cycles of platinum-based chemotherapy is
indicated for the first-line treatment of metastatic NSCLC in adults with no EGFR or ALK
positive tumour mutations.

Management

Until recently, platinum-doublet chemotherapy alone was the recommended standard of care for first-
line treatment of metastatic NSCLC, with the exception of small subgroups of patients with NSCLC
tumours harbouring known driver mutations (eg, EGFR and ALK) (National Comprehensive Cancer
Network guidelines and European Society for Medical Oncology [ESMO] guidelines).

Most patients experience disease progression during the first year of treatment, with only 10% to 20%
of patients who are progression free at 18 months and less than one-fourth to one-fifth of patients
alive at 2 years.

Platinum-based chemotherapy alone remains a treatment option in certain cases of advanced NSCLC,
such as when patients are not considered candidates to receive immunotherapy. Platinum doublets are
used interchangeably and selected based on physician and patient preferences and comorbidities, with
the exception of pemetrexed- and gemcitabine-based doublets, which are reserved for NSQ and SQ
histology, respectively. Efforts to improve the efficacy of platinum-based doublet therapies for
advanced and metastatic NSCLC have focused on the addition of targeted agents (eg, bevacizumab in
NSQ and necitumumab in SQ) or anti-PD-(L)1 immunotherapies and on the use of maintenance
therapy (eg, erlotinib or pemetrexed in NSQ) for subjects who did not progress on platinum-based
first-line therapy.

Despite the recent approvals of anti-PD-(L)1 immunotherapies (either as monotherapy or in
combination with chemotherapy), outcomes in 1L NSCLC remain poor, with potential improvement in
long-term OS likely limited to the subjects with tumours responding to the anti-PD-(L)1 component of
the regimens. Incremental responses observed with the addition of chemotherapy to PD-(L)1 inhibitors
improve initial disease control, but appear to be rapidly lost, and unlikely to contribute to improved
long-term outcomes.

Table 1 shows the European Union (EU)-approved first-line treatments for metastatic NSCLC other
than those only approved for subgroups defined by genetic driver mutations. To date, no regimens
with 2 immunotherapy agents (anti-PD-(L)1 + anti-CTLA-4) with or without chemotherapy are
approved for treatment of first-line NSCLC.

Table 1 Agents Approved in the EU for First-line Treatment of Metastatic NSCLC - All
Histologies (Excluding Approvals for Subgroups Defined by Genetic Driver Mutations)
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Agent Mechanism First-line Indication

Pembrolizu- Programmed 1) In combination with pemetrexed and platinum chemotherapy, 1s

mab death receptor-1 indicated for the first-line treatment of metastatic NSQ NSCLC in adults

(PD-1)-blocking whose tumors have no EGFR or ALK positive mutations;

antibody 2) In combination of carboplatin and either paclitaxel or nab-paclitaxel, is
indicated for the first-line treatment of metastatic SQ NSCLC 1 adults:
3) As monotherapy is indicated for the first-line treatment of metastatic
NSCLC 1in adults whose tumors express PD-L1 with a = 50% TPS with no
EGEFR or ALK positive tumor mutations

Atezolizumab Programmed 1) In combination with bevacizumab, paclitaxel and carboplatin, is

death-ligand-1 indicated for the first-line treatment of adult patients with metastatic NSQ

(PD-L1)-blocking NSCLC. In patients with EGFR mutant or ALK-positive NSCLC,

antibody atezolizumab. in combination with bevacizumab, paclitaxel and
carboplatin, is indicated only after failure of appropriate targeted therapies;
2) As monotherapy is indicated for the treatment of adult patients with
locally advanced or metastatic NSCLC after prior chemotherapy. Patients
with EGFR mutant or ALK -positive NSCLC should also have received
targeted therapies before receiving atezolizumab:
3) In combination with nab-paclitaxel and carboplatin, is indicated for the
first-line treatment of adult patients with metastatic non-squamous NSCLC
who do not have EGFR mutant or ALK-positive NSCLC

Bevacizumab  VEGF-specific 1) In addition to platinum-based chemotherapy. for first-line treatment of

angiogenesis adult patients with unresectable advanced, metastatic or recurrent NSCLC
inhibitor other than predominantly SQ cell histology:
2) In combination with erlotinib, for first-line treatment of adult patients
with unresectable advanced, metastatic or recurrent NSQ NSCLC with
EGEFR activating mutations

Docetaxel Microtubule With cisplatin for unresectable, locally advanced or metastatic NSCLC, in

inhibitor patients who have not previously received chemotherapy

Gemcitabine  Nucleoside In combination with cisplatin for first line treatment of locally advanced or

metabolic metastatic NSCLC (monotherapy can be considered in elderly patients or
inhibitor those with performance status 2)

Necitumumab EGFR antagonist  In combination with gemcitabine and cisplatin chemotherapy for the
treatment of adult patients with locally advanced or metastatic EGFR
expressing SQ NSCLC who have not received prior chemotherapy

Paclitaxel Microtubule In combination with cisplatin, is indicated for the first-line treatment of

inhibitor NSCLC in patients who are not candidates for potentially curative surgery
and/or radiation therapy

Paclitaxel Microtubule In combination with carboplatin 1s indicated for the first-line treatment of

(albumin- inhibitor NSCLC 1n adult patients who are not candidates for potentially curative

bound) surgery and/or radiation therapy

Pemetrexed Folate analog In combination with cisplatin for the first line treatment of patients with

metabolic locally advanced or metastatic NSCLC other than predominantly SQ cell
mnhibitor histology

Vinorelbine Vinca alkaloid As a single agent or in combination for the first line treatment of stage 3 or

4 NSCLC

Abbreviations: ALK: anaplastic lymphoma kinase; EGFR: epidermal growth factor receptor; EU: European Union;
NSCLC: non-small cell lung cancer; NSQ: non-squamous; PD-L1: programmed death receptor ligand 1; SQ:
squamous; TPS: Tumor Proportion Score

Source: current approved product labels
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2.1.2. About the product

Nivolumab and ipilimumab each have distinct, but complementary, mechanisms of action, which may
enhance responsiveness to the combination regardless of baseline tumour PD-L1 expression (Figure 1
Mechanisms of action of ipilimumab and nivolumab).

Nivolumab (nivo) is a human monoclonal antibody that targets the PD-1 receptor and blocks its
interaction with its ligands, PD-L1 and PD-L2.

Ipilimumab (ipi) is a human monoclonal antibody that targets CTLA-4. CTLA-4 inhibition can induce
de novo T-cell responses and recruit novel/additional T cells to the tumour.

Adding limited doses of chemotherapy (2 cycles) to the nivo+ipi regimen could further enhance the
immunogenic effect of nivo+ipi by releasing neoantigens from apoptosing tumour cells, increasing
antigen presentation to dendritic cells, decreasing the myeloid-derived suppressive cells and increasing
the ratio of cytotoxic lymphocytes to regulatory T-cells.

Figure 1 Mechanisms of action of ipilimumab and nivolumab

Ipilimumab (anti-CTLA-4) Nivolumab (anti-PD-1)
« Induces de novo anti-tumor T-cell responses’2] * Restores anti-tumor T-cell function®®
* Promotes emergence of memory T cells* - Increases cytokine production’

= Causes compensatory increase in tumor PD-L12

CTLA-4 is expressed on PD-1 expression on tumor-
T cells and inhibits infiltrating lymphocytes
T-cell activation’ interacting with PD-L1/
PD-12 is associated with

reduced effector function

V4 % \

Dendrific cell-T-cell . b
interaction in lymph nodes microenvironment
Sources 1. Pardoll DM. Nat Rev Cancer 20127 2. Wei SC, et al. Cancer Discov 20187 3. Wei SC, et al. Immunity
2019‘ ° 4. Das R, et al. T Immunol 2015° 26 5. Wang C, et al. Cancer Immunol Res 2014‘ 6. Brahmer JR, et al. J Clin

Oncol 2010°% 7. Hamanishi J. et al. Proc Natl Acad Sci USA 2007°°

Anti-CTLA-4 Anti—PD-1

The authorised indications are:

For OPDIVO:

Melanoma
OPDIVO as monotherapy or in combination with ipilimumab is indicated for the treatment of advanced
(unresectable or metastatic) melanoma in adults.

Relative to nivolumab monotherapy, an increase in progression-free survival (PFS) and overall survival
(0S) for the combination of nivolumab with ipilimumab is established only in patients with low tumour
PD-L1 expression.

Adjuvant treatment of melanoma
OPDIVO as monotherapy is indicated for the adjuvant treatment of adults with melanoma with
involvement of lymph nodes or metastatic disease who have undergone complete resection.

Non-small cell lung cancer (NSCLC)
OPDIVO as monotherapy is indicated for the treatment of locally advanced or metastatic non-small cell
lung cancer after prior chemotherapy in adults.
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Renal cell carcinoma (RCC)
OPDIVO as monotherapy is indicated for the treatment of advanced renal cell carcinoma after prior
therapy in adults.

OPDIVO in combination with ipilimumab is indicated for the first-line treatment of adult patients with
intermediate/poor-risk advanced renal cell carcinoma.

Classical Hodgkin lymphoma (cHL)

OPDIVO as monotherapy is indicated for the treatment of adult patients with relapsed or refractory
classical Hodgkin lymphoma after autologous stem cell transplant (ASCT) and treatment with
brentuximab vedotin.

Sqguamous cell cancer of the head and neck (SCCHN)
OPDIVO as monotherapy is indicated for the treatment of recurrent or metastatic squamous cell cancer
of the head and neck in adults progressing on or after platinum-based therapy.

Urothelial carcinoma
OPDIVO as monotherapy is indicated for the treatment of locally advanced unresectable or metastatic
urothelial carcinoma in adults after failure of prior platinum-containing therapy.

For Yervoy:

Melanoma
YERVOY as monotherapy is indicated for the treatment of advanced (unresectable or metastatic)
melanoma in adults, and adolescents 12 years of age and older.

YERVOY in combination with nivolumab is indicated for the treatment of advanced (unresectable or
metastatic) melanoma in adults.

Relative to nivolumab monotherapy, an increase in progression-free survival (PFS) and overall survival
(0S) for the combination of nivolumab with ipilimumab is established only in patients with low tumour
PD-L1 expression.

Renal Cell Carcinoma (RCC)
YERVOQY in combination with nivolumab is indicated for the first-line treatment of adult patients with
intermediate/poor-risk advanced renal cell carcinoma.

The new proposed indication is the combination of nivolumab with ipilimumab and 2 cycles of
platinum-based chemotherapy for the first-line treatment of metastatic NSCLC in adults with no EGFR
or ALK positive tumour mutations.

The recommended dose of nivolumab in combination with ipilimumab and chemotherapy is 360 mg
nivolumab administered intravenously (IV) Q3W in combination with 1 mg/kg ipilimumab administered
IV Q6W, and platinum chemotherapy administered Q3W. After completion of 2 cycles of
chemotherapy, treatment is continued with 360 mg nivolumab administered IV Q3W in combination
with 1 mg/kg ipilimumab Q6W. Treatment is recommended until disease progression, unacceptable
toxicity, or up to 24 months in patients without disease progression.

2.1.3. The development programme/compliance with CHMP
guidance/scientific advice

No Scientific Advice have been requested to CHMP in regard to this development.
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2.1.4. General comments on compliance with GCP

As claimed by the applicant, the studies were conducted in accordance with Good Clinical Practice
(GCP), as defined by the International Council on Harmonization and in accordance with the ethical
principles underlying European Union Directive 2001/20/EC and the United States Code of Federal
Regulations, Title 21, Part 50 (21CFR50).

However, for study CA 209227 a triggered GCP inspection conducted in Q2 2019 revealed system-
related deficiencies at the sponsor site and at the CRO, related to a lack of solid measures to prevent
dissemination of information to authorised/non authorised personnel within a non-robust and
immature risk management system. In these regards the company has provided during assessment
reassuring data that indicate that the pivotal study supporting this extension of indication is acceptable
on the GCP aspect (see 2.4.3 Discussion on clinical efficacy).

2.2. Non-clinical aspects

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

2.2.1. Ecotoxicity/environmental risk assessment

The active substances, nivolumab and ipilimumab are proteins and therefore no environmental risk
assessment studies have been submitted, in line with guidelines.

2.3. Clinical aspects

2.3.1. Introduction

The clinical studies to support the combination of nivolumab + ipilimumab were Phase I study
CA209012 (Cohorts G-1, N-Q). Phase II study CA209568, Phase III study CA209227 and Supportive
Phase III study CA209026. However, study CA209227 was amended several times. A triggered GCP
inspection revealed system-related deficiencies at the sponsor site and at the CRO related to a lack of
solid measures to prevent dissemination of information to authorised/non authorised personnel within
a non-robust and immature risk management system. It could not be excluded that the protocol
amendments were data-driven, and trial integrity could not be ascertained. Therefore, reliable
conclusions could not be drawn, and clinical efficacy was not considered established in any particular
target population.

In parallel, mainly due to the crossing of the curves during the first months of treatment with
immunotherapy vs. chemotherapy, the development also focussed on the use of the combination of
nivolumab and ipilimumab with 2 cycles of chemotherapy. The current application applies for an
indication for this treatment combination.

The clinical studies to support this application are:
e Phase II study CA209568 Part 2 (nivo/ipi/chemo)
e Phase III study CA2099LA (nivo/ipi/chemo vs chemo)

e Phase III study CA209227 (nivo/ipi, nivo/chemo, chemo, nivo)
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Table 2

An overview for the phase II-III studies to support the application of first line
nivolumab + ipilimumab + 2 cycles of chemotherapy for NSCLC.

Treatment Cohorts
Study (Test Product(s): Number Diagnosis of Study
Location Design and Dosage Regimen, of Patients Status,
Type of Study of Study Type of Rte of Subjects (Study Duration of Type of
Study Identifier Report Objective(s) of the Study Control Administration) (treated) Population) Treatment Report
Pivotal Study: Nivo + Ipi+ Chemo
Efficacy | CA200- Module | For nivo + ipi+ chemo vs Phase 3. Nivo + ipi + Nivo + Previously Nivo +ipi + Complete
9LA 5351 chemo: randomized. | chemo: nivo ipi + untreated chemo: 2 cycles of
Safety Primary: OS open label. 360 mg IV over chemo: NSCLC. histology based Final CSR
(NCTO32 Secondary: PFS and ORR by | study of nive | 30 min Q3W = ipi 358 platinum-doublet
15706) BICR; efficacy (OS. PFS and +ipi+ 1 mgkg IV over Patients with chemo: nivo + ipi
ORR by BICR) by PD-L1: chemo vs 30 min Q6W + 2 Chemo: | EGFR until PD.
efficacy (OS, PFS and ORR by | chemo cycles of histology- | 349 mutations or unacceptable
_ . based platinum- ALK genomic .. i
BICR) by TMB (not included doublet chemo = toxicity, or up to
in the CSR) aberrations 24 months.
Chemo: 4 cycles of sensitive to Treatment beyond
histolog- based targeted initial investigator-
platinum-doublet therapy were assessed PD
chemo (Subjects excluded. permitted if clinical
with NSQ histology: benefit and
pemetrexed tolerating nivo =+ ipi.
maintenance Chemo; Until PD.
allowed) unacceptable
toxicity or
completed 4 cycles
of platimun-doublet
histology based
chemo (Subjects
with NSQ histology:
pemetrexed
maintenance
allowed until PD or
unacceptable
toxicity)
Treatment Cohorts
Study (Test Product(s): Number Diagnosis of Study
Location Design and Dosage Regimen, of Patients Status,
Type of Study of Study Type of Rte of Subjects (Study Duration of Type of
Study Identifier Report Objective(s) of the Study Control Administration) (treated) Population) Treatment Report
Supportive Studies
Efficacy | CA200- Module | For nive + ipi + chemo Phase 2 Nivo + ipi + Nivo + Previously Nivo + ipi + Complete
568 5352 Primary: incidence of DLT study to chemo: nivo ipi + untreated chemo: 2 cycles of
Safety (within 9 weeks after first assess the 360 mg IV over chemo: | NSCLC histology-based Final CSR
Part 2 dose); safety and tolerability safety of 30 min Q3W = ipi 36 ) platinum-doublet
(NCT026 Secondary: ORR. PFS by nivo +ipi+ | 1 mghkgV over Pf'?uems “:e‘"ﬁl chemeo; nivo + ipi
- investigator assessment and OS | chemo 30 min QGW - with prior until PD.
59059 ) ‘L:yclel.s c;f histology- EGFRor ALK | ypacceptable
based platinum- inhibitors were | oo o0 wpto
doublet chemo excluded 24 months.
Treatment beyond
initial investigator-
assessed PD
permitted if clinical
benefit and
tolerating nivo + ipi.
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Treatment Cohorts
Study (Test Product(s): Number Diagnosis of Study
Location Design and Dosage Regimen, of Patients Status,
Type of Study of Study Type of Rie of Subjects (Study Duration of Type of
Study Identifier Report Objective(s) of the Study Control Administration) (treated) Population) Treatment Report
Supportive Studies (continued)
Efficacy | CA209- Module | Co-primary: In PD-L1= 1% Phase 3. Part1 Part 1l Previously Nivo + ipi or nivo: Complete
227 5.3.5.1 subjects: OS of nivo + ipi (Arm | randomized. | Arm A:nivo untreated Until PD.
Safety B) vs Chemo (Arm C) open label, 240 mg TV over Al.’ll'l. A NSCLC. unacceptable me 1
Part1 Co-primary: In TMB = 10 study of 30 min Q2W (nivo): ) ) foxicity, or up to Final CSR
(NCT024 mut/Mb subjects: PFS (per llli‘\'(!. ni\"o + | ArmsB and D: 391 E‘:;;E‘S with 24 }nonths.
77826) BICR) of nivo +ipi (Arms B+ | 1Pl ornive + | i 3 mgkeg IV ArmB mtations or whichever was first.
D) vs Chemo (Arms C + F) chemo vs over 30 min Q2W + (@ivo + ALK @ . Treatment beyond
Secondary Objectives: chemo ipi L mg/kg IV over | jpi): 301 B | initial investigator
3 = -2 aberrations
PD-L1 Hierarchy Part 1 30 min Q6W itive t asses.sed PD .
sl art 1a . Arm C sensiiive 1o permitted if clinical
1. PFS (per BICR) of nivo + (PD-L1 Arms C and F: ] | targeted benefit and
chemo (Almu G) vs chemo 2 1%): nivo, histology based gcslfuw). therapy were tolerating nivo + ipi
(Am ) in PD-L1 < 1% nivo+ipi, or | Platinum-doublet - excluded. s
subjects chemo chemo in 3-week ArmD orm O'. o
2. OS of nivo + chemq (Arm G) (randomized | cyeles. up o un i Chemo: Until PD.
vs chemo (Arm F) in PD-L1 o 4 cveles (11}\ ° 1u1§cgeptatwle
< 1% subjects LI o ipi): 185 toxicity or
3. 0S of nivo (Arm A) vs stratified by | Arm G: nivo completed 4 cycles.
chemo (Arm C) in PD-L1 SQVsNSQ) | 360 mgover 30 min | ArmF ] (Subjects with NSQ
= 50% subjects + chemo IV Q3W (chemoy: histology:
. . Part 1b up to 4 cycles. 183 emetrexed
IMB Hierarchy (PD-L1 Subjects without PD ’ i :
1. PFS (per BICR) of nivo <104): o receive mivo Arm G 1nﬂmfe11ancat= ]
(Arm A) vs chemo (Arm C) Nivo+ipi. 160 w (nivo + allowed until PD or
in subjects With PD-L1 = 1% | oon oo | mg Q3W. chemo): 1u1§c9eptable
and T]EV[B > 13 1}111t:’1\ffb or chemo Chemo (Arms C. 172 toxicity)
2. 0S of nivo + ipi (AI‘ll‘IS B - (randomized F.and G)
D);;‘s Chm‘l‘:]’ (gjtlés C+F)in 111 Pemetrexed
;“1103;:131\1; regardless of srra[?I'lecl sQ 111a1.11fenanc‘e . I;J(;;ll
PD-L1 expression level vs NSQ) alllcm Ed_ for .Sllb'lem
3. OS of nivo (Arm A) vs with NSQ histology
chemo (Arm C) in subjects
with PD-L1 = 1% and TMB
=13 mut/Mb
Treatment Cohorts
Study (Test Product(s): Number Diagnosis of Study
Location Design and Dosage Regimen, of Patients Status,
Type of Study of Study Type of Rte of Subjects (Study Duration of Type of
Study Identifier Report Objective(s) of the Study Control Administration) (treated) Population) Treatment Report
Supportive Studies (continued)
Efficacy | CA209- Module | For nivo + chemo vs chemo: Phase 3. Nivo + chemo: nivo | Nivo + Previously Chemo: Chemo Complete
227 Primary: OS in subjects with randomized. | 360 mg IV over chemo: untreated until PD,
Safety 5.3.5.1 NSQ histology open-label. 30 min + histology- | 375 NSCLC. unacceptable Part 2
Part 2 Secondary: nivo + based platinum- Patients with toxicity or 4 cycles, | FiRal CSR
(~NCT In all randomized subjects: OS, | chemo vs doublet chemo IV C_llemo: EGFR (NSQ: pemetrexed
02477 OS in subjects with TMB chemo Q3W up to 371 mutations or maintenance
826) = 10 mut/Mb, PFS and ORR. . 4 (3-week) cycles. ALK g?.noun‘c allowed until PD or
using BICR, OS, PFS. and Stratified by | gupyiects without PD abarrations unacceptable
ORR by PD-L1 levels, OS, histology to receive nivo sensitive to toxicity)
PFS. and ORR by TMB levels (NSQ. 5Q). 360 mg IV Q3W. targeted Nivo + chemo: see
) ) . gender Pemetrexed therapy were chemo above
In ‘“fbj ?”fv with N‘SQ histology: | (male. maintenance excluded. Subjects with SD,
_O'S in subjects with TMB female), allowed for subjects PR. or CR after
= ‘10 mut/Mb, PFS and ORR PD-L1 with NSQ histology chemo cycle 4 to
using BICR. OS. PFS. and (21%.<1%) | Chemo: histology- continue nivo as
ORR by PD-L1 levels. OS. based chemo maintenance
PFS. and ORR by TMB levels platinum-doublet in therapy Q3W until
3-week cycles, up to PD. unacceptable
4 cycles. toxicity or up to
Pemetrexed 24 months.
maintenance Nivo treatment
allowed for subjects beyond initial
with NSQ histology investigator-
assessed PD
permitted if clinical
benefit and
tolerating nivo

Abbreviations: ALK - anaplastic lymphoma kinase. BICR. - blinded independent central review. chemo - chemotherapy. CSR - clinical study report, DLT - dose-limiting toxicity.
EGFR - epidermal growth factor receptor. ipi - ipilimumab. IV - intravenous. nivo - nivolumab, NSCLC - non-small cell lung cancer. NSQ - non-squamous, ORR - objective
response rate. OS - overall survival. PD - progressive disease, PD-L1 - programmed cell death ligand 1. PFS - progression-free survival. QXW: every X weeks. SD - stable disease.
SQ - squamous, TMB - tumor mutational burden

GCP

The clinical trials were performed in accordance with GCP as claimed by the WSA.
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The WSA 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.

2.3.2. Pharmacokinetics

Analytical methods

PK bioanalytical Methods

Validated bioanalytical methods were used to support the clinical pharmacology programs of nivolumab
and ipilimumab. A total of four analytical methods were used;

— Serum concentrations of nivolumab were analysed at Syngene International Ltd. (Bangalore,
India) using a validated ECL assay (Method BAL-II/MOA/061).

— Serum concentrations of nivolumab for China subjects were analysed at WuXi AppTec (Shanghai,
P. R. China) using a validated ECL assay (Method 14BASM122).

— Serum concentrations of ipilimumab were analysed at PPD Inc. (Richmond, VA) using a validated
ELISA assay (Method ICD 267).

— Serum concentrations of ipilimumab for China subjects were analysed at WuXi AppTec
(Shanghai, P. R. China) using a validated ELISA assay (Method 13BASM127).

In general, all the analytical methods were validated successfully with respect to matrix selectivity,
sensitivity, calibration curve fitting, accuracy, precision (total error), MRD, dilution linearity and hook
effect, haemolysis and lipemic effect and carryover. Analytes stability was demonstrated for freeze/thaw,
room temperature, processed stability and refrigerated stability. Long-term matrix and solution stability
was also established.

Since all the four bioanalytical methods to determine the concentration of nivolumab and ipilimumab in
study CA2099LA, cross-validations were performed between assay Methods BAL II/MOA/061 and
14BASM122 for nivolumab and Methods ICD 267 and 13BASM127 for ipilimumab (using QCs and incurred
patient samples). The results of both cross-validation show that concentrations generated by the two
testing labs at PPD and WuXi produced equivalent results for both analytes.

In-study validation

Since additional sample analysis was performed, the data generated was reported in several addenda to
the bioanalytical study report. Previous analyses for this study are presented in the RFEA bioanalytical
study report issued on January 20t, 2017, in the RFEA2 bioanalytical study report issued on May 22",
2017, in the RFEA3 bioanalytical study report addendum 2 issued on February 06, 2018 and the RFEA3
bioanalytical study report addendum 3 issued on November 07t, 2018.

The in-study validations have been submitted for both clinical studies CA2099LA and CA209227. The
in-study validation shows acceptable calibration standards and QCs.

Study samples analysed and reported for nivolumab and ipilimumab in support of studies CA2099LA
and CA209227 were covered by the long-term stability demonstrated at nominal at -70 °C.

The reasons for the samples re-assayed for both analytes in each study are considered acceptable.

The incurred sample re-analysis was performed in study CA2099LA for both analytes. The results show
that the ISR measurements were within £30% deviations.
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Table 3.1-1:

Summary of Clinical Studies Included in the Pharmacometric Analvses

Protocol #: Title Treatment Planned Nominal PK Sampling Schedule ;
Study Population Sample Size? Analysis
CALS4004: A randomized Phase 2 study 1Pt 3 or 10 mg'ke Q3W durmeg induction 90 On DI and D43, pre-infusion and after  Ipi PPE
to determine potential predictive markers Pﬂ'lndvm"e_df 1, 4 7. and 10), i_b“WEd h!!' (randomized  9(.min infusion. Three additional
of responze to MD-010 (BMS-734016) Q12W dunng mamtenance pened (startmg 11t 3and 10 o ples were taken between D3-T
in patients with unresectable stage Il or ©8 Week 24) mgkzipl)  (poct dose) after week 7 dose, D10-15
IV mahgnant melanoma {post-dose) after week 7 dose and the
Advanced Stage I or Stage IV pre-dose sample on D64,
melanoma whe were adminiztered a
tefanus booster and mfluenza or
preumecoccal vaceine within 10 days
prior to receiving ipilimumab
CALS4007: A randomized, double- Ipi 10 mgks (given with placebo or 110 Schedule A: On D1 and D43, pre- Ipi PPE
blind, placebo-controlled, Phaze 2 study  budesomide; 90 min infosion) Q3W during infusion and 90-min post-mfusion. 3
comparing the safiety of iptlimumab induction period (Week 1, 4, 7, and 10), additional samples were taken
adnunistered with or without followed by Q12W dunng mamntenance between D435-4%, D52-57, and the pre-
prophylactic oral budesonide (Entocort™ period (slarnng on Week 2-'.1-‘,‘!.. dose sample on D64,
EC) in patients with unresectable stage Hote: hldesomd.eT was administrated at Schedule B: On D1 and D43, pre-dose
I o TV malienant melanama 8 mg QD until Week 12, tapered to 6 mg and 90-min postinfusion, 24, 72 hr
) O o . D until Week 14, and finally te 3 mg QD E
Histologic or cytologic diagnosis af Q [ : ¥ g post-infusion, D8 (£ 27 hrs), D15
unresectable Stage Il or IV malignant untll Week 16 (% 48 hrs); 2 additional pre-dose
melanoma samples were taken on D22 and D4,
CA184008: A mulh-center, single am Ipi 10 me/kz (90 min mfasion) QIW 144 Schedule A: On D1 and D43, pre- Ipi FPE
Phase 2 study of MDZ-010 (BMS- during mduction period (Week 1, 4, 7, and infusion and 90-min post-mfusion. 3
734016) monotherapy in patients with 10, followed by Q12W dunng addifional samples were taken
previously freated unresectable stage Il maintenance peried (starting on Week 24) between D3-T after Week 7 dose,
or IV melanoma D10-15 after Week 7 dose and the
Previously treated unressctable Stage IIT pre-dose sample on D&4.
or IV melanoma Schedule B: On D1 and D43, pre-dose
and 90-min post-mfusion, 24, 72 hr
post-infusion, D8 (£ 27 hus), D15 (£
43 hrs); 2 additional pre-dose samples
were taken on D22 and D4
CA154022: A randomized, double- Ipi 0.3, 3, and 10 mg'kg (90 min infosion) 210 On D1 and D43 pre-infusion and 90- Ipi FFE
blind, multi-center, Phase 2 fixed dose Q3W dunng mduction peniod (Week 1, 4, min post-infusion. 3 additional
study of multiple doses of Ipihimumab 7, and 10), followed by Q12W dunng samples were taken betwean DN3-7
(MDZX-010) monotherapy in patients maintenance period (starting on Week 24) {post-dose) after Week 7 dose, D10-13
with previously treated unresectable {post-doze) after Week 7 dose and the
Stage [II or IV melanoma pre-dose sample on D64,
Advanced Stage I or Stage IV
melanoma, who were previously treated
with any regimen sxcept a CD-137
agonizt or a CTLA4 mhibitor or agonist.
CAL154396: Phase 2 Study of Ipi 3 mg'ks, 90 min infosion, Q3W in 18 On D1 pre and post (1.5 howrs) Ipi FFE
pilimumab in Japanese subjects with Japanese subjects wfusion, D22 (Week 4) predose, D43
unrezectable or metastatic melanoma {Week 7) pre and post infusion 2
Japanese subjects with umresectable or sample between D46-50 and D53-38
metastatic melanema and Dé4 (Week 10) pre-infusion.
MDX1106-01 (CA209001): Phaze I, Sinzle-dose Phase (Cyele 1) 39 Single-dose Phase: Pre-dose, 30 mins Nive
open-label, multicenter, dose-escalation, Nmwvo 0.3, 1.3, or 10 mgkg (60 oun wnte dosing, inmediately post- FPK

study to evaluate the safety and

pharmacokinetic of BMS-936558 in

subjects with selected refractory or
sed malignancies

Multiple tumor types including

melanoma, RCC, and NECLC

infusion)
Be-treatment Phase (Cyvele 2-
Nive 0.3, 1, 3, or 10 mp'kg (60 mun

infusion) on D1 and D29; eligible subjects
were treated with the same dose level as m

the sinzle-dose phase and could receive
additienal re-treatment cycles

infosion, apd 30 min=, 1,2, 4, 6, 8, 24,
43, and 72 hrs post-infusion end time;
on DE, D15, D22, 2%, D43, D57,
D71, and D85

Re-treatment Phase: Pre-dose and
peak on treatment D1 and D29; single
samples cn D, D15, D22, D36, D43,
D57. D85, and D113
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Table 3.1-1: Summary of Clinical Studies Included in the Pharmacometric Analyses
Protocol #: Title Treatment Planned Nominal PK Sampling Schedule ;
Study Papulation Sample Sized Amnalysis
AMDX1106-03 (CAZD9003): Phase I, Mivo0.1,0.3, 1,3, or 10 mgke depending 318 Pre-Amendment: C1: EOT and pre- Mivo
open-label, multicenter, mulhdosa, upon tumor type (60 mun infosion) Q2W (290 + 48 from  infusion levels on mfusion days: D1, FFK
dose-escalation study to evaluate the for up to twelve S-week cycles amendment) D15, D29 and D43 and C2: Single
safety and tolerability of BMS-936558 samples were collected
in subjects with selected advanced or Post-Amendment:
recrrrent malignancies Serial PE samples were collected
Parhelogically verified and advanced or from all subjects envolled in 0.1, 0.3
recwrrent and progressing colorectal and 1 mg/kg melanoma cohorts and
adsnocarcinoma, melanoma, NSCLC, first 16 subjects each from 3 and 10
castrate resisiant prosiate mezkg NSCLC cohborts. C1: D1 (after
adenocarcinoma, and RCC 0-min infusion, 4, Shr), D2, D3, D3,
DE, D135), C2: D1 (pre-mfusion), C3:
D1 (pre-infusion, after 60-min
infusion), and D2, D3, DI, D3, D15}
Limited PE samples were collected
from subjects enrolled n 1 mgkg
RCC cohort, | mgkg NSCLC and
remainmg 16 subjects 2ach from 3 and
10 mgkg NSCLC. Cl: D1 (after 60-
min infusion), D3, D8, D15), C2D1
(pre-infusion), C3D1 (pre-infusion,
after 60-min infusion). and D3, DS,
D15
Each treatment cyele is comprised of 4
doses admumistered on D1, D15, D29,
and D43 of the cycle
MDX1106-04 (CAZ09004): A Phase 1b, Cohert 1 nive 0.3 mgkg Q3W forup to 8 127 Blood samples were collected to Ipi FFEK
open-label, multicenter, multidoza, doses + ipt 3 mg'kg Q3W for up to 4 doges estimate peak and trough levels of
dosze-escalation study of MDX-1106 Cohort 2: nive 1 mgkg Q3W forup to & nivolumab and mpilmumab during the
(BM5-236538) in combination with doses +ipt 3 mz'kg Q3W for up to 4 doses induction and maintenance periods
ipilimumab (BMS-734016) in subjects Cobort 2a: nive 3 mgksz Q3W forup to § and at follow-up Visit 2.
with unresectable stage Il or stage IV doses + ip1 | mg'kg Q3W for up to 4 doses
maliznant melanoma Cohort 3 nive 3 mgkg Q3W forupto &
Unresectable stage I or stage IV doses + 1pt 3 mg'kg Q3W for up to 4 dosas
maligmant melanoma Cohort 6: nive 1 mg'kg QYW for up to 48
doses, following ipi monotherapy
administered prior to enrollment
Cobort 7: nive 3 mgkg Q2W for up to 45
doses, following 1p1 monotherapy
administered prior to enrollment
Cohort 8: 1 mg'kz mvo + 3 mg'ks of ip1,
both Q3IW for 4 doses, followed by 3
mgks nrve alone Q2W for up to 43 doses
Nivo: 60 min infusien
Ipi: 90 mm mfusien
ONO0-4533-01 (CAZ09002): Phase 1 Nwe 1, 3, 10, and 20 mgkg Q3W for 1st 24 Single-dose phase: Dl: 1hr after the MNive
single dose study to evaluate of safety, dose then Q2W (60 mun mfusion) (up te & start and 2 and 8 howrs after EQIL, Pre- FFK
tolerzbility, and pharmacokinetics in subjects are D2, pre-D3; pre-DMd: DB, D13, and
subjects with progressive or recurrent each doze D22 or study disconfinuation
solid tumers level) Multiple-dose phase: Befora

Melanoma and N5CLC

admumisiration on D1; before
adoumstration and mmediately after
the end of admimstation on D135; and
D29 or study discontinuation
Extended-treatment phase: Before
admumsiration on D1; before
admmistration on D15 and D29
before administration and immediately
after the end of administration on [143
and D57
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Table 3.1-1:

Summary of Clinical Studies Included in the Pharmacometric Analyvses

Protocol #: Title Treatment Planned Nowminal PK Sampling Schedule )
Study Papulation Sample Sized Analysis
CA209012: A multi-arm phase I safety A7 Ainivo 10 ma'ke + Chemo Q3W for 340 jypjecys;  Arms A to N: Nivo and
study of nivolimab in combination with 4 eyeles thennivo 10 mgke Q3W dosed from  Nive PK zample:: Ipi PPE
zemcitabine/cisplating pemetrexed’ Arm B: mivo 1'_0 mgkg + Chemo Q3W for oy, showing CID1 (gredose and EQD, C1D8,
cisplatin, carboplatin/paclitaxel, 4 cyeles T]:I.E]:!.]JJ.TD 10 mg'kg Q3W on the left C2D1 (predose), C4D1 (predose and
bevacizumab maintenance. exlotinib. Arm C10: nive 10 mgks + Chemo Q3W EQI), C4DE, CTD] (predose and
ipilimumab or 2s monotherapy in Farst- for 4 cyeles then nivo 10 mzkg Q3W EOTL), CTDE
line or in switch maintenanes in subjects Arm C#: nive 5 mgkg + Chemo Q3W for First 2 follow-up visits
with stage IITB/TV non-small cell lung 4 cyeles thl.ennivo 3 mgkg QIW Arms 0, Q. and K
cancer (NSCLC) Arm D oive S mekg QIW :i— Ipi PK :amples: o )
First-line or in switch maintenance in bm‘amab IS mglks Q3W L Predose: Doze n'umhar ':_'f pil.2.3,5
subjects with Stage IIB/IV NSCLC :\_rm E: nive 3 mgke QIW + erlotimb and every alternative ipa dose (dose 7,
150 mg QD 9, 11 etc)
Arm F: nive 3 mgkg Q2W EOQL Dose number of ipi 1, 3, 5
Arm GH: ove l mgks + 11 3 mgks Furst two follow up visits
Q3IW for 4 cycles then nive 3 mgks QIW Arm P and &
Arm I'T: pive 3 mg'ke + ipt | mekg Q3W Ipi PK samples:
for 4 cyeles followed by mivo 3 mg'kg Predose: Dose pumberefipe 1,2, 3,5
QIwW and every ipi dose (dose 6, 7, 8 atc)
Arm K/L: nive 3 mgks Q2W as switch EOI: Dose number of ipi 1, 3, 5
mamtenance First two follow up visits
Arm M: nive 3 mgks QIW
Arm N:mive | mg'kg+ ipt 1 mgkg Q3W
for 4 cyeles then mivo 3 mekg Q2W
Arm O:nmivo ]l mgks Q2W + ipi |l mg'kg
QewW
Arm P ove 3 mgks Q2W +ipi 1 mp'kg
Q2w
Arm Q:mivo 3 mgkg QIW + ipi |l mg'kg
QewW
Arm R:orve 3 mpke Q2W + ipa 0.3
mgkg Q6W
Arm 5 nvo 3 mgkg Q4W + 1 1 mg'ke
Q2w
One cyecle = 2 weeks for aims O, P, Q)
One cyele = 3 weeks for the first 4 cyeles
and 2 weeks for Cycle 5+ for Amms G'H,
LT, NF (nvo monotherapy)
CAI09017: An open-label, rmandomized Nive 3 mgke (60 muin mfosion) Q2W 132 D1 (C1) and D99 (C8), pre-mfusion, HMive
phase 3 mal of BMS-936558 after 60-min infusion and pre-infusion FFK
{nivolumab) versus docetaxel in at C2 and C3 and every 8th Cycle
previously treated advanced or after CED] until discontinnation of
metastatic sqguamous cell non small cell study treatment
lung cancer (NSCLL) Each 14-day dosing period is
S0 NSCLC considered a cycle
CA209026: An open-label, randomized, Nivo 3 mg/kg (60 min infusion) QIW 330 Am A DI 2t Cl, €3, C8 and D1 Nive
phase 3 trial of nivolumab versus every § cycle, and 2 follow samples FFK
investizator’s choice chemotherapy as Arm B: (crossover subjects for mive
first-line therapy for stage IV or treatment): D1 at C1, C3, C3 and D1
recurrent PD-L 1+ non-small cell ling every 8 cycle, and 2 follow samples
cancer (NSCLC)
FPD-L1+ 50 and non-50 NSCLC
CA209057: An open-label, modomized  Nive 3 mg'kg (60 mun mfosion) Q2W 287 D1 (C1l}) and D99 (C8), pre-infusion, HNivo
phase 3 mal of BMS-936558 after 60-min infusion and pre-infusion FFK
(Mrvelumab) versus docetaxel m at C2 and C3 and every 8th Cyele
previously reated advanced or after CED] until discontinuation of
metastatic non-squamaons cell non-small study treatment
cell lung cancer (NSCLC) Each 14-day dosing period is
N5Q NSCLC considered a cycle
CAI09063: A single-arm phase 2 study ~ Nivo 3 mg'kg (60 nun infosion) Q2W 100 D1 (C1) and D99 (C8), pre-infusion, Mivo
of BMS-936558 1n subjects with after 60-mun infusion, and pre- FPK

advanced or metastatic squamons cell
non-small cell lung cancer who have
recerved at least two prior systemic
regimens

SO NSCLC

infusion at C2 and €3 and every 8th
Cyele after C8D1 untl discentinuation
of study treatment

Each 14-dav dosmg penied 1=
considerad a cycle.
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Table 3.1-1:

Summary of Clinical Studies Included in the Pharmacometric Analvses

Protocol #: Title

Treatment

Planned

Nominal PK Sampling Schedule

Smdy Popularon Sample Size? Amalysis
CA9067: Phasze 3, randomuzed, Ar oo 3 mgkg Q2W 915 Pre-dose sample at D1, Wk 3 and 4 Ipi FFE
double-blind study of nrvolumab B:omo l mgkg +~1pt 3mgksg Q3W for 4 (randomuzed te C1DI, C2DI1, C3, and C4, and first 2
monotherapy or mveolumab combined doses then nivo 3 mg'kg Q2W 1:1:1 ratio) follow-up visits (approxmately up to
with iptlimwmab versus pilinmab C:1pi 3 mp'kg Q3W for a total of 4 doses 100 days from discontinuation study
monotherapy in subjects with previously  + nrvo-placebo on Weeks 1. 3, 4, and 5 for drugl;
untreated unresectable or metastatic Cweles 1 and 2 then Q2W EOI samples at D1 €1, €2, and C4
melanoma. Nive: 60 min mfusion
Previously univeated, unresectable or Ipi: 90 oun mfusion
metastatic melanoma
CAI02069: Phase 2, randomized, A:Part I mive 1 mgkeg +ipi 3 ma'kg 150 Pre- dose sample at C1D1 (FartI). C3  Ipi FFK
double blinded, study of nivolumak Q3IW for 4 doses; Part II: muve 3 mg'ke (Part I}, C5 (Part II), and C11 (Part IT)
(BMS5-936558) in combination with QIwW and first 2 follow-up visits
Ipilmumab v ipilomumab alone in B: Part I: arvo-placebo + ipt 3 mgke Q3W {approximately up to 100 days from
subjects with previously untreated, for 4 doses; Part II: mvo-placebo Q2W the discontinuation study drug)
unrezectzble or metastatic melanoma Nive: 60 min mfusion
Previously univeated, unresectable or Ipi: 90 oun mfusion
metastatic melanoma
CA09227: An open-label randomized  Arm A: nivo 240 mg (30 min infusion) 1514 Arms B/D for ipi: Blood samples were 5.5 504
phase 3 trial of nivolumab, or nivolumab  Q2W collected at C1D1 (ipi dose 1), CID1 g ppgc
plus ipilimumab, or nivolumab plus Arm B/D: nivo 3 mg/kg (30 min infusion) E:";:J%"f*.z?-' C4D! (ipi doze 2).
plannum doublet chemotherapy versus  QIW = ipi | mg'ke (50 min infusion) (ipi dose 4). D1 of every Sth
. : cyele after C10D1 untl end of study
platinum doublet chemotherapy in QEW 4 - !
subjects with chemetherapy-naive stage . . . fTeatment I:fn' ipi Dose 7, lﬂ':_ .
ro - Arm G: mive 360 mg (30 mn infusion) 13, ete). Furst 2 follow-up visits
IV or recurrent non-small cell lung Q3W in combination with chemotherapy
cancer (NSCLC) (CheckMate 227, ) o ) {approximately up to 100 days from
CHECKpoint pathway and nivoluhAb  Arm Henive 360 mz (30 min mfusion) discontinnation of study drug
clinical Trial Evahiation 227) Q3W 1 combination with chemotherapy
Chemotherapy-naive stage IV or
recurremt NSCLC
CA209511: Phase b1V, randomized, 718 A nive 3 mekz - ipi L mgks 173 subjects  Part1 (1 cvele = Iwhks) Mivoandipi  IpiFPE
double blinded, study of mivolumab [-NHTI:' Q3W for 4 doses then nivo 480 mg per amm predose and EOI samples were
3 me/kg in combination with Qaw . collected 2t C1D1, C2D1, C3DL.
ipilimumab 1 mgke vs nivelumab 1 Arm Bi mve 1 fng'fkg"' pil mg-'l;.g Part 2 (1 evele = d4wks): Nivo predose
mg'kg in combination with ipilimmmab (H113) IE'T Q3W for 4 doses then mve 480 samples were collected at C3DV1,
3 mg/kz in subjects with previously mg Q4W S C9D1, and D1 of every 4th cyele after
untreated, unresectable or metastatie Part 1 (first 4 cycles): nivo + ipi for 4 C8D1 until discontinuation of study
melanoma doses treatment, and 2 follow-up visits. Nive
Unresectable or metastatic melanoma Part 2 (starting from cyele 5): nivo EOI zamples were collected at C3D1.
monotherapy period Ipt predose samples were collected at
Nive: 30 min IV infusion CiD1
Ipi: 30 min IV mfusion
CA209568: A study of nivolumab in Part 1: Mivo 3 mglkz QIW (30 mm Part1:277  Part : CIDL, C2D1,C4DL,C10DL,  Mive and
combination with ipilimumab (part 1); nfusion) +ipi 1 mgkg QW (30 min subjects and D1 of every 9th cvele after Ipi FPE
and mivolumab plus ipilimumab in infusion) until dizease progression or pat2-51  ClODI
combination with chemotherapy vs unaccepted foxicity, or maximum 1 years. ::;-_' - Each 3-weeks is a cycle
chemotherapy alone (part 2) as first line = 0IVO 3“‘1_1P1 can be remmai?etd for subjects Part 2: Predose and EOI time poizts
therapy in stage IV non-small cell lng progression fi?rup w 1 additional year on C_li;‘ll and at predose only on
cancer (NSCLC) e e e o C2D1, C4D1, C10D1 and at D1 of
7] min sion) + ipi | mgkg min : : ;
Siage [TNSCLC infusion) + histology-based platinum- every 6th cycle (18 weeks) until
oublet chemotherapy (2 cycles) dls:‘nntlnu,a.tmn orup fo 3 maximum
Post Induction: Continued treatment with of 24 months of treatment
nive 360 mg Q3W + 1 | mg'kg Q6W
until progression or unacceptable toxieity,
and up to 24 months
CA209817: A Phase IITb/IV Safety Trial  Cobert A ILNSCLC 1100 subject:  Blood samples were collected from all  Mive and
of Flat Dose Nivolumab in Combination ~ Cobert B: 2L NSCLC cohorts at predose and EOT time Ipi FPE

with Ipilmmumab m Participants with
HNon-5mall Cell Lung Cancer.
Stage IV NSCLC

Cobort C:1L MSCLC High TMB Cohort
Al: Special Population

All coborts received nivo flat dose 240 mg
IVQIW +1pi 1 mg'kg IV Q&W

points on C1D1, and at predose only
on C1D15, C2D15, C4D15 and 2t D15
of every 4th cycle (24 weeks) untl
discontinuation or up to 3 maximum
of 24 months of treatment

Assessment report
EMA/CHMP/603938/2020

Page 19/157



Table 3.1-1: Summary of Clinical Studies Included in the Pharmacomeiric Analyses

Protocol #: Title Treatment Nominal PK Sampling Schedule )

Smdy Population Amalysiz
CA2099LA- A Phase 3, Randomized Iremt A'tm R Blood samples were collected from Hivo and
Study of Mivolumab phus Ipiimumab in ~ Induction: Nivolimab 360 mg Q3W + the Trestment Arm at predose and Tpi PPE

Combmation with Chemotherapy vs
Chematherapy alone as First Line
Therapy in Stage IV Non-Small Call
Lung Cancer (NSCLC) (CheckMate
SLA, CHECEpomnt pathway and
nrvoluM Ab clinical Trial Evaluation
SLA)

Stage IV NSCLC previously untreated
advanced disense

iptlimumab 1 megkg Q6W + hastology-
based platnum-doublet chemotherapy (2
cyeles)

Post Induction: Contmued treatment with
nivolmab 360 mg Q3% + ipalinumab

1 mgkg Q6W until progression or
unacceptable toxicity, and up to 24
months.

Control Arm

Histology-bazed platinum-doublet
chemotherapy (4 cyeles).

Chemotherapy administered on day 1 of
each J-week cvele.

EOI time points on C1D1, and at
predose only on C2D1, C4D1 Cl10D1
and at D1 of every 6th c’}{:le (13
weeks) until discontinuation orup to a
maxmum of 24 months of treatment

B oas per protocol.

Abbreviations: € = Cycle; D = Day; EQI = end of infusion; 1p1 = pilmumab; mve = nivolumab; WSCLC = non-small cell carcmoma; N5 = non-squameons;
FD-L] =programmed death-ligand 1; PK = pharmacokmetics; PPE = pepulation pharmacckinetics; Q2W = every 2 weeks: Q3W = every 3 weeks; Q6W = evary

& weeks; Q12W = every 12 weeks; QD = daily; RCC = renal cell carcinoma; 50} = squamons.

Pharmacokinetics in the target population

Nivolumab dataset
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Table 3.3.1.1-1: Subjects Included in the Nivolumab Population Pharmacokinetic
Analysis Dataset

Mo, of Subjects

e IN?::::;]J PK Database Flagged (% of suhjef:ﬁl:iidfe’ld{. Databaze)
:P:&;g:lg'l 19 39 0 19 (100.0)
:ﬂ};;g:sg” 06 310 6 304 (98.1)
ﬁ:\_ﬁ;ﬁi‘)ﬂ'l 17 17 0 17 (100.0)
CA200012P 287 281 2 279 (99.3)
CA209017 132 127 2 125 (98.4)
CA209026 393 393 52 341 (36.8)
CA209057 287 282 2 280 (99.3)
CA209063 117 118 3 115 (97.5)
CA209227 1514 1418 114 1304 (52)
CAM9E65T 324 323 20 3035 (93.8)
CA209817 962 839 19 820 (97.7)
CA2099L4 358 360 7 153 (98.1)
Total 4736 4207 227 4280 (95)

eToolbox or Pharmacokmetic Pharmacodynamic Analysis and Medeling Systemn (PAMS) mnecluded subjects with
at least 1 PE sample collected, mcluding baseline pre-dose samples (before nrvolumab treatment) and samples
collected after nivohimab treatment.

Subjects treated wath nrve 10 mg'kg + Chemo (3W for 4 cycles then nive 10 mgks Q3W (Arms & B, and C107,
orvo 3 mg'kg + Cheme Q3W for 4 eveles then nrve 5 mg'ks Q3W (Arma C5), or mive 5 mg'kg Q3W + bevacizumab
15 mgkg Q3W (Arm D) were excluded from the PE database as the number of subjects treated with these dosmg
regmens 15 too small for analv=is.

36 subjects from Study CA209568 Part 2 were treated with niveluimab 360 mg Q3W + pilimumab 1 me'kg Q&W
+ 2 eyeles of platimum -bazed chemotherapy; of which 36 were inchuded mn the PE databasa.
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Table 3.3.1.2-1: Samples Included in the Nivolumab Population Pharmacokinetic Analvsis Dataset

Study FEDB" Mizzing dose Duplimte.mmplu Day 1 LLOQh Other® Outliers . Snmple::
or zample at same time (et p._po included in
information up for NCA) analyziz (%}l'
i‘éﬂéﬁ?i?l 915 33 0 40 £ 0 1 799 (91.3)
L -03
‘{\EIEI;S:&EL 3733 32 76 331 74 2 3 3210 (54.4)
&\3 -I:I;fl'li'-jm 285 0 0 17 0 0 0 268 (100.0)
CAZ09012 1881 17 0 259 36 0 3 1566 (96.5)
CAZ0D017 585 a [i] 122 9 0 1 453 (97.8)
CA200026 1172 17 0 369 ) 1 0 777 (96.8)
CAZD9057 1355 13 0 257 15 0 3 1057 (37.2)
CAID9063 549 4 0 113 2 0 1 429 (98.4)
CAZ09227 4828 76 0 1170 30 3 & 3540 (96.8)
CA209568"° 1392 13 0 274 17 5 i 1083 (96.9)
CA09817 2913 45 0 793 19 0 1 2055 (96.9)
CAZD99LA 1143 21 0 0 5 0 & 1111 (37.2)
Total 0751 M 76 3758 157 14 30 16248 (96.1)

Abbreviations: DB = datzbase; LLOQ) = lower limit of quantification; NCA = pon-compartmental analysis; PE = pharmacokinetic.

& Samples in eToolbox or Pharmacokinetic Pharmacodynamic Analysis and Modeling System (PAMS). All which are included in the analysis dataset with flag

as noted

LLOQ): Post-dese mrvolumab serum concenttation values below the lower imited of quantification.

Hepatocellular carcinoma subjects in CA209227, subjects with mereasing concentration for ATAPD = 10000 kours, subjects wathout valid samples, samples
with nivolumab serum concentration = 2000 ug/ml. or samples collected using meomrect kt.

Day | Pre-dose samples are excluded from the caleulation of the percentage of samples inchuded m analysis.

A total of 138 PE samples from subjects in Study CA209568 Part 2 treated with mivolumab 360 mg Q3W + ipthmumab 1 mgkeg QW + 2 cycles of platinum-
based chemotherapy were included in the PE database; of which 127 samples were included in the analy=is.
f Samples included in analysis / (PE DB - Day 1 Pre-Dose) =%

m

Nivolumab serum concentration values below the LLOQ were flagged in the PPK analysis dataset and
excluded from the analysis. Dataset records of missing nivolumab serum concentrations corresponding
to PK samples that were collected were retained in the analysis dataset but were flagged and excluded
from the analysis.

Missing dose data (infusion duration, dosing time, dosing amount) were imputed as described below to
enable inclusion of PK samples associated with subsequent doses. However, nivolumab serum
concentrations in the PPK analysis dataset were flagged and excluded from the analysis if the PK
sample date/time was missing. Dose data with missing date were not included in the analysis.
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Figure 3.3.1.5-3: Distribution Plots of Baseline Demographic and Laboratory
Covariates
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Table 3.3.1.5-1:

Summary of Variables in the Nivolumab Population Pharmacokinetic
Analysis Dataset

Covariate Summary

B=x W (%)
Mals 2732 (B3.8)
Female 1548 (3g.2)

Bace M (%)

Missing

White

Black/African Bmerican

Rsiam

Imerican Indian/Rlasks Mative

Hatiwve Hawalian/Other Pacific Islander
Cthers

Tnbmncsamn

Baseline Performance Status N (&)

Missing 2 (0.0}

0 1474 [34.4)
1 2714 (g3.4)
2 e {2.1)

3 2 (0.0}
Tumor Type H (%)

Migsing 1 (0.0}
RECLZ 4058 (54.8)
MEL 120 (Z2.8)
Cthers 101 (2.4)
Liver Dysfiunction Groups M (%)

Missing 45 (1.1}
FOE A Formal 3836 (80.8)

FCOUP B: Mild 344 (8.0)

FOOR C: Moderate 5 (0.1}
17 {0.4)
24 (0.8)
183 (4.4)
1860 (43.5)
157 (3.7
1148 (Ze.8)
282 (20.8)

Hominal First [Dose for Ipdilimmsb (mgfleg)

0 (not treated with Ipilimanah) 2131 (45.8)

1 2125 (45.€)

3 24 {0.g)

Hominal Freguency for Ipilimmab (weelk)

Hot treated with Ipilimmsb 2131 (45.8)

3 B0 {1.5)

g 2033 (47.5)

12 36 {0.8)

Treatment

ndwo 1638 (38.3)

ndwotipi 1760 (41.1)

niworichemo 493 (11.5)

niwvortipd +obemon 389 (3.1)

Line of therapy

1 289¢3 (69.2)

=1 1317 (20.8)
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Table 3.3.1.5-1: Summary of Variables in the Nivolumab Population Pharmacokinetic

Amnalysis Dataset
Covariate Summary

W= 4280
Best overall responss
Missing 102 (z.4)
[ 101 (2.4)
m® 1202 (28.1)
D 1583 (37.0)
D 1029 (24.0)
IE 230 (5.4}
W 3z (0.8)
BOR Criteria
Migsing &7 (1.g)
BECIST v1.0 304 (7.1)

FECIST v1.1

Bge (years)
Mean (5D}

Median (Min, Max)

Baseline Body Weight (kg)
Mean (ST}

Median (Min, Max)
Migsing N (%)

Baseline oCFR {ml/min/l.T3m2}
Mean (ED)

Median (Min, Max)

Migsing N (%)

Baseline Lactate Dehydrogenass ([U/L)
Mean (ED)

Median (Min, M=)

Missing N (%)

Baselimne Serum Albwumin {g/dL}
Mean (5D}

Median (Min, M=)

Missing N (%)

Baseline Alanine Rminctransferase (U/L)
Mean (5D}

Median (Min, M=)

Missing N (%)

Baseline Rspartate Hninotransferase (UL
Mean (5D}

Median (Min, Max)

Missing N (%)

Baselimne Sernm Rlkaline Phosphatase (U/L)
Mean (S0

Median (Min, Max)

Missing N (%)

Baselime Tuwmor Size {om)
Mean (5D}

Median (Min, Ma=)
Missing N (%)

3605 (B1.3)

63.3 (5.84)
et (2Zg, 51)
T3.5 (17

716 (34.3, 162)
4 (0.0238)

g7 (18.8)
30.2 (25.1, 158)

30 {0.701)

309 (264)
278 (74, 4619)
BE3 (20.3)

9 (0_498)
.3 (1.5, 5.7}
206 (28.2)

o

22.9 (1e.1)
18 (1, 157)

20 (1.17m

2.9 (122
20 (2, led)
23 (1.24)

120 (552
a3 (23, 1746)

€3 (1.el)

5.73 (5.4%8)
7.6 (0.e, €1.5)

14z (3.32)

Sowrce: Appendix 3.3.1.5-3.

Abbreviations: BOR = best overall responsze; CE = complete response; eGFE = estimated glomerular filration rate;
1p1 = ipthmamab; MEL = melanoma; NA = missing or not reported; NE = unevaluable; nive = nrvolumab; NSCLC =
non-small cell ing cancer; PIY = progressrve disease; PR = partial response; 5D = standard deviation or stable disease

{for BOE. values).

Ipilimumab dataset
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Table 3.3.2.1-1: Subjects Included in the Ipilimumab Population Pharmacokinetic
Analysis Dataset

No. of Subjects

Study s
* Ip']l-}::l:t]:l;b PK Database” Flagged (% of subj::nriliidf’ld{. Database)
CALS4004 82 81 1 80 (95.8)
CAL54007 115 115 1 114 (99.1)
CALS4003 1535 154 6 143 (96.1)
CAl54022 214 194 15 179 (92.3)
CAl343%6 20 20 0 20 (100.0)
CAINS004 94 94 1 93 (98.9)
CAI09012 197 159 3 186 (98.4)
CAI09067 624 629 g 621 (93.7)
CA09069 140 138 20 113 (85.5)
CAID9227 576 561 44 517(92.1)
CAI09511 358 354 g 346 (97.7)
CA209568° 324 324 22 302 (93.2)
CAZI09517 962 840 35 805 (95.8)
CAZIDS9LA 358 361 12 349 (96.7)
Total 4119 404 176 J8TE (95.T)
a

eToolbox or Pharmacokmetic Phammacodynamic Anabrsis and Modeling Systemn (PAMS) meluded subjects with
at least 1 PE sample collected, including basehine pre-dose samples (before ipilimumab treatment) and samples
collected after ipilimumab treatment

b 36 sulyects from Study CA209568 Part 2 were treated with mivolumab 360 mg Q3W + prhoumab 1 mgkg QW
+ 2 cycles of platinum-based chemotherapy; of which, 36 were incloded m the PE database.

Table 3.3.2.2-1: Samples Included in the Ipilimumahb Population Pharmacokinetic Analysis Dataset

Study PK DB® Mizzsing doze  Duplicate samples Day 1 LLDQh Other © CWEES Sample
or sample at same time (set Pre-Daosze =6 included in
information up for NCA) amalysis (% }Iﬂ
CALS4004 458 0 0 78 1 51 2 337 (86.2)
CAL34007 737 0 0 107 7 43 1 379 (91.9)
CAL54008 Be2 0 0 131 2 83 ] 641 (87.T)
CAl54022 967 0 0 174 0 20 2 T11 (8%.T)
CAL54396 146 0 0 V] 11 0 ] 125 (B5.6)
CAI09004 1311 4 3l 143 79 7 14 1037 (88.8)
CA209012 740 3 0 106 114 5 5 502 (79.2)
CAI0906T 3497 20 0 609 42 0 7 2819 (97.8)
CAI09069 440 & 0 130 43 0 ] 261 (B4.2)
CAI09217 2225 36 0 512 425 3 ] 1249 (729)
CA209511 1930 83 0 353 17 134 9 1384 (85.1)
CA209568° 1364 12 0 277 240 0 ] 835 (76.8)
CAI09B1T 2500 106 0 T98 51 3 2 1940 (92.3)
CAIM9OLA 1101 62 0 /] 39 0 2 998 (90.6)
Total 18739 33T 1 3418 1081 414 40 13418 (87.6)

Abbreviations: CWRES = conditional weighted residuals; DB = database; LLOQ = lower limit of quantification; MCA = non-compartmental analysis; PE =

a

phanmacokmetic.

Samples m eToolbox or Pharmacokinetic Pharmacodynamic Analysis and Modeling System (PAMS). All which are included in the analy=is dataset with flag

as noted
LLOQ): Post-dose Ipilimumab serum concentration values below the lower houted of quantification.

Hepatocellular carcinema subjects in CA209227, samples with duplicate sample ID, duplicate samples with different concentration, samples with suspect
concentation value, mismatch samples, and EOI samples with ATAPD = 5 hours.

Day | Pre-dose samples are excluded from the caleculation of the percentage of samples mcluded m analysis

138 PK samples from subjects i Study CA209568 Part 2 treated with novolumab 360 mg Q3W + pdimumab 1 mg'kg Q6W + 2 cycles of plahimum-based
chemotherapy were included in the PE database; of which, 114 samples were included in the anakysis.
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Ipilimumab serum concentration values below the LLOQ were flagged in the PPK analysis dataset and
excluded from the analysis.

Dataset records of missing ipilimumab serum concentrations corresponding to PK samples that were
collected were retained in the analysis dataset but were flagged and excluded from the analysis.

Missing dose data (infusion duration, dosing time, dosing amount) were imputed as described below to
enable inclusion of PK samples associated with subsequent doses. However, ipilimumab serum
concentrations in the PPK analysis dataset were flagged and excluded from the analysis if the PK
sample date/time was missing. Dose data with missing date were not included in the analysis.
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Figure 3.3.2.5-3: Distribution Plots of Baseline Demographic and Laboratory

Covariates
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Table 3.3.2.5-1:

Summary of Variables in the Ipilimumab Population
Pharmacokinetic Analysis Dataset

Covariate Summary

= 387
= W O(%)
Missing (0.0
Mals 2414 (BZ2.Z)
Femals 14€3 (37.7)
Face M (%)
Missing 2 {0.1)
White 3585 (51.7)
Black/African Emerican ES {1.4)
Asiam 204 (5.3)
Imerican Indian/Rlasks Mative & (0.2}
Cthers 26 {0.7)
Tirnbrcsam 30 {0.8)
Baseline Performance Status N (%)
Missing 4 (0.1}
0 1987 (51.2)
1 1808 (4E.€)
2 TE (2.0)
E 3 (0.1}
Tamor Type H (%)
Missing 1 (0.0}
Melanoms 17159 (44.3)
50 Mom—small cell lung cancer e04 (15.%)
RE0 Hon—=mall cell lundg cancer 1554 (40.1)

Liver ysfinction Gromps M (%)
Missing
FO0E Ar Formal
GROJP B: Mild
F0IE O Moderace
F0IE O: Esvers

| Dosing of Mivolumabh N (%)
(ot treated with Hivolumab)

!

| RS ]

o
b
o
i

Line of therapy (%)

=1

Best owverall responss
Missing

3003 (774
875 (22_§)

1124 (29.0)
884 (22.8)
242 (6.2)
17 (0.4)
441 (11.4)

153 ]
3244 (B3.T
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Table 3.3.2.5-1: Summary of Variables in the Ipilimumab Population
Pharmacokinetic Analysis Dataset

Covariate Summary
M= 3878

hoe (years)

Mean ([ST0 gl.g (11.T)

Median (Min, Max) €3 (18, 91)

Missing N (%) 1 (D.0258)

Baselime Body Weight (log)
Mean (5D)

Median (Min, M=)
Missing N (%)

Baselime =CFR (ml/min/l.73m2)
Mean (5D)

Median (Min, M=)

Missing N (%)

Baseline Lactate Dehydrogenass [U/L)
Mean (SD)

Median (Min, M=)

Missing N (%)

Baselime Serum Albwumin {g/dL)
Mean (5D

Median (Min, M=)

Missing N (%)

Baseline Rlanine Aoinccransferase ([U/L)

Mean (SD) 23.8 (17.2)
Median (Min, Max) 15 (1, 18%)
Missing N (%) 27 (0.€96)

Baseline Rspartate Bminotransfsrase [U/L)
Mean (5D

Median (Min, Max)

Missing N (%)

Baseline Sernm RAlkaline Phosphatase (U/L)

Mean ([EL0 110 (B7.4)
Median (Min, Max) 87 (23, 1746)
Missing N (%) 563 (14.5)

Tumor Size (om)
Mean (5D

Median (Min, Max)
Missing N (%)

Source: Appendix 3.3.2.5-3.

Abbreviations: BOE = best overall response; CE = complete response; eGFE = estmated glomerular filration rate;
ip1 = ipihmumak; MEL = melanoma; NA = mussmg or not reported; NE = unevahliable; nive = nivelumalb;
MNSCLC = non-small cell lung cancer; NS0 = non-squamons; PD = progressive disease; PR = parhal response; SD =
standard deviation or stable disease (for BOR values); 50 = squamous.

Nivolumab Base model

Base model development consisted of re-estimating parameters of the previously developed full model
(with ipilimumab combination effect removed), which had been developed to characterise PK for
nivolumab combination therapy in subjects with previously untreated NSCLC.

The base model was a two-compartment, zero-order IV infusion PK model, with time-varying CL
(sigmoidal-Emax function); and a proportional residual error model, with random effects on CL, Q, VC,
VP, and EMAX; and correlation of random effect between CL and VC. The variance of random effect
was estimated jointly for the two CL parameters (CL, Q) and for the two volume parameters (VC, VP).
The base model contained BBWT, sex, race, GFR, PS, and line of therapy, tumour type on CL, BBWT
and sex on VC, BBWT on Q, BBWT on VP, and PS on EMAX. Parameter estimates for this model are
presented in Table 5.1.1.1-1. Baseline albumin was not included as a covariate as more than 20% of
subjects have missing values. The stability of the base model was assessed by the condition number
calculated from eigenvalues in the NONMEM output. The condition number of the base model was
found to be 141, indicating the base model was stable (as the value is < 1000).
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Table 5.1.1.1-1: Parameter Estimates of the Base Nivolumab Population

Pharmacokinetic Model

Name" Symbaol Estimate® Standard Error 95%% Confidence
[Units] (RSE%)* Interval?
Fixed Effects

CLgey [mlL/h] i 12.1 0314 2.59) 11.5-128
FCrer [L] f; 420 0.0319 (0.758) 414 -427
Orer [mLh] i 348 234 (6.72) 30.2-394
FPaer[L] Ay 181 0.0933 (3.32) 263 -299
CLauwr s 0.452 0.0328 (7.27) 0.388 - 0.517
CLgrn Bs 0.148 0.0260 (17.5) 0.0974 -0.199
CLenears 81z -0.206 0.0147 (7.13) -0.235 - 0177
CL_Ps§, B3 0.115 0.0162 (14.2) 0.0829 -0.147
CLagas Bis 0.0606 0.0338 (550 -0.00575 -0.127
Claas 05 0114 0.0199 (17.5) -0.153 - 00750
Flugwr Bis 0.567 0.0283 (4.99) 0.512 - 0.623
Fl e i -0.143 0.0138 (9.66) -0170 - 0116
EMAXger fa -0.363 0.0308 (8.48) -0.423 - 0302
CLrsa i 1.61E+03 67.5(4.19) 1.48E+03 - 1.75E+03
CLrinr fan 248 0342 (13.8) 1.81-315
CLyger iy 0.0916 0.0439 (47.9) 0.00551 -0.178
CLoru flaz -0.0135 0.0283 (208 -0.0690 - 0.0415
CLiwe B 0.0281 0.0145 (31.7) -1.76E-04 - 0.0565
EMAX_PS, Bas 00717 0.0224 (31.2) -0.116 - -0.027%
Random Effects

ZCL [ Dy 0.118 {0.344) 000602 (5.09) 0.106 - 0.130
ZFI1 [ {22 0.0690 (0.263) 0.00594 (8.61) 0.0573 - 0.0806
ZEMAX [h] iy 4 0.0491 (0.222 000831 (16.9) 0.0328 - 0.0654
ZCL:ZV] @ 2 0.0464 (0.514) 000383 (8.26) 0.0389 - 0.0539
Residual Error

PERR[-] P 0229 0.00375 (1.64) 0.222 - 0.236

Analysis-Divectory: /global’pkms/data/C A2 0% nsele-11-9L A ‘prd ppk-nive/final

Program Source: Analysis Directory/nm base/base 1st

Source: Analysis Directory'nm/base/reportsbase_RTF1 rif

Note: CLger1s the typical value in a reference subject weighing 80 kg white male with PS=0. FiCser, Oper, and FPpsy
are typical values in a reference subject weighing 80 kgz.

Note: Eta shrinkage (%) ETA_CL: 13.6; ETA_VC: 316.5; ETA_EMAZL: 54.9; EPS zhrinkage (%) 17.1

® FRandom Effects and Residual Error parameter names contaimng a colon () denote comrelated parameters

b . . . - , .
Fandom Effects and Fesidual Emor parameter eshimates are shown as Fariance (Standard Deviation) for diagonal
elements (g ; or T, and Covariance (Correlation) for off-diagonal elements {0,; or G.))

€ RSE% is the relative standard error (Standard Error as a percentage of Estimate)

d . . . . . - .
Confidence intervals of Random Effects and Kesidual Emvor parameters are for Fariance ar Covariance
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Figure 5.1.1.1-1:

Observed versus Predicted Population and Individual Concentration
in Nivolumab Monotherapy and Combination Therapy (Base

Nivolumab Population Pharmacokinetic Model)
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Amalysis-Directory: (global'phms/data/CA 209/ nscle-1L-9L A /prd ppk-nive/ final
R-Program Sowrce: Analysiz Directory/Bscrnipts/nrvoppk 2. Rmd

Source: Analysis Directory/nm/base/plots/obs-pred/obs-pred-regimen png
Source: Analvsis Directory/'nm ‘base/plots/obs-pred ‘obs-1pred-regmmentry. pong

Note: Sohd red line represents linear regression hine; Solhid black hne represents hne of identity.
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Figure 5.1.1.1-2:

CWEES versus Time after First Dose in Nivolumab Monotherapy

and Combination Therapy (Base Nivolumab Population

Pharmacokinetic Model)

1
Mive Mono

Corditional S5td Weighted Reziduals

Actual Time Relative to Firet Does [

Analysis-Divectory: ‘global phms/data’CA 209/nsele-1L-9L A /prd ppk-nive/final
E.-Program Sowrce: Anabysis Directory/R/scripts ‘nrvoppk 2 Bmd
Source: Analy=is Directory/nm base/plots'resid ‘cwres-ime-group png

Note: Solid red line represents locally weighted smooth hne.

Figure 5.1.1.1-3:

CWEES versus Time after Previous Dose in Nivolumab Monotherapy
and Combination Therapy (Base Nivolumab Population

Canditiznal 5td Weighted Reziduals

Pharmacokinetic Model)
0 2 400 G001 000
| 1 | I I I I | | 1
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o - 4
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= 2
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Actual Time After Previous Dose [Day]

Analysiz-Divectory: /global'phms/data/CA2 09/ nscle-1 L-9L A 'prd ppk-nive/final
FR-Program Souwrce: Analysis Directory/ B/ serpts/mrvoppk 2 Rmd

Source: Analy=is Directory/nm/base/plotsresid/cwres-timeprev- group png
Note: Solid red line represents locally weighted smooth lina.
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Figure 5.1.1.1-4: CWEES versus Population Predicted Serum Concentration in
Nivolumab Monotherapy and Combination Therapy (Base
Nivolumab Populaton Pharmacokinetic Model)
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Analysis-Directory: /global' pkms/data/CA 209/ nzcle-1L-9L A ‘prd ppk-nive/final

R-Program Sowrce: Anabysiz Directory/B/scrpts/mrroppk 2. Rmd

Source: Analvsis Directory/nm base/plots/resid cwres-pred-group png

Note: Sohd red lme represents locally weighted smooth hne; Sohd black line represents hne of identity.

Nivolumab final model

The full model was developed from the base model by incorporating additional covariates representing
the effect of regimens of ipilimumab and/or chemotherapy coadministration on the CL of nivolumab.
Similar to the previous analysis, the effect of ipilimumab coadministration on baseline CL is constant
and remains present even after ipilimumab dosing is stopped. Serum albumin has previously been
shown to be a significant covariate for nivolumab CL, but it was not included in the full model as data

were not available for all the studies in the prior analysis.
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Coadministration with ipilimumab 1 mg/kg Q6W and 2 cycles of chemotherapy resulted in a 9.6%
decrease in nivolumab CL compared with nivolumab monotherapy. Coadministration with ipilimumab 1
mg/kg Q6W resulted in an 8% increase in nivolumab CL compared with nivolumab monotherapy.
Coadministration with ipilimumab 1 mg/kg Q3W or 3 mg/kg Q3W resulted in a 23% and 25% increase
in nivolumab CL, respectively. Coadministration with chemotherapy resulted in a 13.1% decrease in
nivolumab CL. Coadministration with ipilimumab 1 mg/kg Q12W did not have a statistically significant
effect on nivolumab CL (95% CI included null value). Nivolumab CL was 12% higher in melanoma
subjects than in NSCLC subjects. The conditional number of the base model was found to be 192,
indicating the base model was stable (as the value is < 1000).
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Table 5.1.1.2-1:

Parameter Estimates of the Full Nivolumab Population

Pharmacokinetic Model

Name" Symbaol E:ztimate" Standard Error 950 Confidence
[Units] (RSE%)" Interval®
Fixed Effect:
ClLper [mLih] 8 11.9 0.321 (2.69) 11.4-128
FCrer[L] N 412 0.0322 (0.763) 415-428
Orer [mL/k] [N 46 272 (7.88) 29.6-409
FPuer [L] s 277 0.0954 (3.44) 257-295
CLsuwr &7 0.439 0.0324 (7.3%) 0.365 - 0.502
CLirm g 0.153 0.0255 (16.5) 0.105 - 0.209
CLrmnare Bz -0.218 0.0144 (6.61) -0.248 - -0.189
CL_P5; LS IE 0.117 0.0163 (13.9) 0.0875 -0.151
CLugan By 0.0501 0.0344 (68.7) -0.0153 - 0.121
CLpaas B -0.0888 0.01392 (21.6) -0.127 - -0.0540
V1 pgwr Bs 0.569 0.0286 (5.03) 0.512 - 0,627
F1ernare &7 -0.144 0.013% (9.65) 0171 --0.116
EMAX ey By -0.366 0.0332 (9.07) -0.430 - -0.307
CLyse s 1.64E+03 73.5 (4.61) 1.50E~+03 - 1.79E+03
CLyys B0 233 0.284 (12.1) 1.89-3.08
CLy &n 0.114 00446 (35.00 0.0294 - 0206
CLorn B2z 0.00968 0.0359 (371) -0.0576 - 0.0774
CL_IPIaw 827 0.207 0.0483 (23.4) 0.110-0.311
CL_IPT o B2 0.0770 0.0159 (20.7) 00445 -0.111
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Table 5.1.1.2-1:

Parameter Estimates of the Full Nivolumab Population

Pharmacokinetic Maodel

Name* Symbaol Estimate" Standard Error 95% Confidence
[Unitz) (RSE%)" Interval®
CL_IPI aw B2 -0.00364 0.052% (1 45E+03) -0.127 - 0110
CL_IPI3:w - 0.223 0.0631 (28.3) 0.0910 -0.352
CLre 81 0.0346 0.0172 (49.5) 0.00276 - 005673
CLenen B2z -0.140 0.0250(17.8) -0.187 - -0.0936
EMAXpxn B -0.0116 00288 (248) 00877 - 00441
EMAX PS5, By -0.0713 0.0232 (32.5) 0,121 - -0.0270
CLipsrreni SEL -0.101 00314 (31.2) -0.161 - -0.0385
EMAXrwnem B35 -0.0366 0.0361 (98.4) -0.104 - 0.0368
Eandom Effects

ZCL[-] {1 0111 {0.334) 0.00537 (4.82) 0.101 - 0.126
ZFI [] 0 2 0.0689 (0.263) 0.00595 (8.63) 0.0572 - 0.0806
ZEMAXY [h] {4 4 0.0303 (0.224) 0.00854 (17.00 0.0340 - 0.0634
ZCL:EF] D7 2 00454 (0.517) 0.00373 (8.22 0.0380 - 0.0525
Eesidual Error

FERR [-] 85 0.229 0.00365 (1.59) 0.221 - 0.236

Analysis-Dhrectory: /global’phms/dataCA 209/ nscle-11-9L A 'prd ppk-nive/final
Program Source: Analvzis Directory/mmfullfull =t

Source: Analy=is Directory'mm/full reports full ETFL mf
Note 1: CLger 15 the typical value in a reference subject weighing 80 kg, white male with F5=0. FCare., Ouer, and
VPyyp are typical values in a reference subject weighing 80 kg.

Note 1: Eta shinkage (%) ETA_CL: 14.1; ETA_VC: 36.5; ETA EMAYN: 54.7; EPS shinkage (%): 16.9

® Fandom Effects and Residual Ervor paramester names contaimng a colon () denote comrelated parameters

® Random Effects and Residual Error parameter esimates are shown as Fariance (Standard Deviation) for diagonal
elements (@ or () and Covariance (Correlation) for off-diagonal elements {6y or @)

© RSE% is the relative standard error (Standard Error as a percentage of Estimate))

d Confidence intervals of Random Effects and Eesidual Emvor parameters are for Fariance ar Covariance
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Figure 5.1.1.2-2:

Observed versus Predicted Population Average and Individual
Concentration in Nivolumab Monotherapy and Combination Therapy
(Full Nivolumab Population Pharmacokinetic Model)
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|.A.na lysis-Dhrectory: ‘global'pkms/data’CA209/nsele-1L-9L A 'prd ppk-nive/final
E-Program Source: Analysis Directory/ R/ scripts ‘mrvoppk 2. Rmd

Source: Analy=is Directory/nm full ‘plots/obs-pred/obs-pred-regimen pog
Source: Analy=is Directory/nm full ‘plots/obs-predobs-1pred-regmmentrv_png

Note: Sohd red line represents linear regression hine; Sobd black hine represents line of identity.
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Figure 5.1.1.2-3: CWERES versus Time after First Dose in Nivolumab Monotherapy
and Combination Therapy (Full Nivolumab Population
Pharmacokinetic Model)
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1 i | 1 i

1 i
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Actual Time Felative to First Dose [

Lﬁ.nal}'s'm-Dtrectm}-: /zlobal'pkms/data/CA 209/ nscle-1L-9L A 'prd ppk-nive/final

B-Program Source: Analysis Directory/R/senpts ‘nrvoppk? Fmd

Source: Analysis Directory/'nm/full (plots/resid/cwres-time-group. pog

Note: Solid red line represents locally weighted smooth line; Solid black line represents lme of identity.

Figure 5.1.1.2-4: CWRES versus Time after Previous Dose in Nivolumab Monotherapy
and Combination Therapy (Full Nivolumab Population
Pharmacokinetic Model)
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Analyziz-Directory: /global'pkms/data/CA 209/ nzele-1L-9L A fprd ppk-nive/final

F-Program Sowrce: Anahrniz Directory/ B scripts mvoppk 2. Rmd

Source: Analy=1s Directory'nmfull ‘plots/resid cwres-timeprev- group.png

Note: Sohd red line represents locally weighted smooth line; Solid black line represzents lme of 1dentity.
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Figure 5.1.1.2-5: CWREES versus Predicted (typical) Serum Concentration in
Nivolumab Monotherapy and Combination Therapy (Full Nivolumab
Population Pharmacokinetic Model)
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MNote: Sohd red line represents locally weighted smooth line; Solid black hine represents lme of 1dentity.
Figure 5.1.2-1: Prediction-Corrected Visual Predictive Check of Concenirations versus Actual Time after Previous Dose
in Nivolumab Monotherapy and Combination Therapies (Full Nivolumahb Population Pharmacokinetic
Model)
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Analysis-Directory: (global'pkms/data/CA/209/nscle-1L-9L & ‘prd/ppk-nive/final
R-Program Source: Analysis Directory/F/scripts ‘nrvoppk2 Rmd
Source: Analvsis Directory'psn/vpe_full-d]l 1/WVPC-plots Lpng
Source: Analvsis Directory'psn/vpe_full-d]l 1 WVPC-plots 2 png
Source: Analvsis Directory'psn/vpe_full-do] 1/VPC-plots 3.png
Source: Analvsis Directory'psn/vpe_full-d] 1/VPC-plots 4. png
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Figure 5.1.2-2: Predicion-Corrected Visual Predicrive Check of Trough Concentrations versus Actual Time after First
Dose in Nivolumab Monotherapy and Combination Therapies (Full Nivolumab Population
Pharmacokinetic Model)
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E-Program Source: Analysis Directory/R/scrpts/nrvoppk2 Rmd
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Figure 5.1.1.2-1: Covariate Effects on Nivolumab Pharmacokinetic Model Parameters
(Full Nivolumab Population Pharmacokinetic Model)
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Amnalymis-Divectory: ‘global'pkms/data’CA209 nsele-1 L-9L A ‘prd ppk-nive! final

E-Program Sowrce: Analyziz Divectory/Biseripts ‘mrvoppk Emd

Source: Analy=is DirectoryF/plots/full-ppk -cov-eff-plot.pngz

Mote 1 Categoneal covanate effects (95% CI) are represented by open syvmbols (horizontal hmes).

Note 1 Confimuous covanate effects (93% CI) at the 5th/'95th percentiles of the covanate are represented by the end
of honzontal beoxes (honzental hnes). Openshaded area of boxes represents the range of covanate effects from the
median to the 5th/@5th percentile of the covanate.

Note 3; Reference subject 15 male, white'other race, BW = 80 kg, PS5 =0, eGFE = W mLmm'1.73 mz, and recerved
mivolumab monotherapy, with NSCLC as tumer type. Parameter estimate in a reference subject 15 considered as 100%
{vertical sobd hine) and dashed vertical lines are at 80% and 120% of this value.

Note 41 The effect of BBWT was also added on Q and VP and their estimates were fixed to be similar to that CL and
WV, respectively.

Mote 5: PS5 appeared twice in the fizure. Baseline CL of mivolumab in subjects with PS5 = [ was lugher than subjects
with PS5 = 0 by 12%, whereas the reduction of nivelumab CL over time was more significant in subjects with PS =0
tham subjects with PS = 0 by 6.9%.

The distribution of nivolumab CLO by different nivolumab dosing regimens (nivolumab 240 mg or 3
mg/kg Q2W monotherapy, nivolumab 240 mg or 3 mg/kg Q2W + ipilimumab 1 mg/kg Q6W,
nivolumab 360 mg Q3W + up to 4 cycles of chemotherapy, nivolumab 360 mg Q3W + ipilimumab 1
mg/kg Q6W + 2 cycles of chemotherapy) is presented in Figure 5.1.3.1-1A. The difference in CLO
across the groups is not significant (< 20%). The distribution of the ratio of CLss/CLO by different
nivolumab dosing regimens is presented in Figure 5.1.3.1-1B. CLss/CLO was similar across the
regimens. For a closer look the ratio was 2% in nivolumab plus ipilimumab and nivolumab plus
chemotherapy relative to nivolumab monotherapy, and the ratio was 5% lower in nivolumab co-
administrated with ipilimumab and chemotherapy, relative to nivolumab monotherapy.
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Distribution of Nivolumab Baseline Clearance and Ratio of Steady-State Clearance to Baseline Clearance
by Select Dosing Regimens in 1. NSCLC Subjects

B) Ratio of Steady-State Clearance to Baseline Clearance
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Analysis-Divectory: ‘global'pkms/data/CA 209/ neele-1L-91L A /prd ppk-nive/ final

R-Program Source: Analysiz Directory/ B serpts/mvoppk 2. Rmd

Source: Analysis Directory/FUplots/CL0-reg.png

Sowrce: Analysis Directory/Fo'plots/CL-ratioreg.pog

Note: Nive 240 mg or 3 mg'kg Q2W meludes data from 1L NSCLC subjects from Studies CSA209012, CA209026, and CA209227. Nive 240 mg or 3 mgks
Q2W +Ipi | mg'kg Q6W includes data from 1L NSCLC subjects from Studies CA209012, CA209227 CA209568 Part 1, and CA20%817. Nive 360 mg Q3W +
Ipi 1 mgkg QW + chemo meludes data from 1L WSCLC subjects from Studies CA209568 Part 2 and CA2Z0%9LA.

The exposures for nivolumab 240 mg Q2W, nivolumab 240 mg or 3 mg/kg Q2W + ipilimumab 1 mg/kg
Q6W, and nivolumab 360 mg Q3W + ipilimumab 1 mg/kg Q6W + 2 cycles of chemotherapy are
summarised in Table 5.1.3.1-1. Compared to the reference group of nivolumab 240 mg Q2W
monotherapy, the Cavgss was 12% lower in nivolumab + ipilimumab 1 mg/kg Q6W, while 8% higher
in the nivolumab + ipilimumab + chemotherapy group.

Table 5.1.3.1-1: Predicted Exposure Measures by Dosing Regimen in 1L NSCLC

Subjects
Nive monotherapy Nive + Im Nive +Ipi+ CT

Exposure Geo. Mean (CV%) Geo. Mean (CV%) Geo. Mean (CV%)

N=328 N=1270 N=389
CMI1 15.4{24.8) 16.2(2T) 21i42.2)
CMAX] 54.4(19.1) 59.2(22.5) 98.7(27.2)
CAVG] 29.2(19.4) 26.3020.9) 37.B(28.9)
CHMINSS T0.6(39.1) 61.6(44.6) 69 3(64.5)
CMANSS 137(27.7) 122(30.8) 17141.1)
CAVGES 91.6(33.5) 80.8(37.6) 98.8(52.8)

Analysis -Directory: /global/pkms/data/CA 209/ psele-11-9L A fprd 'ppk-nive'final

Program Source: Analysis Directory/B'seripts/‘nrvoppk 2 Emd

Source: Analy=1z Directory/Flexport/expo mono. csv

Source: Analy=1z DirectoryFlexport/expo n3il 6 cov

Source: Analy=is Directory/Bexport/expo.nic_csv

Note: Nivo monotherapy = Nivo 240 mg Q2W, which includes data from 1L NSCLC subjects from

Study CA209227. Nrvo + Ipt =Nmwve 240 mg or 3 mgkg Q2W = Ipa 1 me'kg Q6W and includes data from 1L
MW5CLC subjects from Studies CA209012, CA209227 CA209568 Part 1, and CA209817. Nivo + Ipi+ CT = Nive
360 mg QIW + Ip1 1 meg'kg Q6W + chemo and meludes data from 1L WSCLC subjects from Studies CA209568

Part 2 and CAZ089LA

Ipilimumab base model

Assessment report

EMA/CHMP/603938/2020 Page 43/157



Base model development consisted of re-estimating parameters of the previously developed full model
(with nivolumab combination effects removed), which was developed to characterize PK for ipilimumab
combination therapy in subjects with previously untreated NSCLC.11

The base model was a linear, two compartment model with zero order IV infusion and first order
elimination; and a combined proportional and additive residual error model, with random effects on CL,
VC and EMAX; and correlation of random effect between CL and VC. The base model contained BBWT,
BLDH, tumour effect, and line of therapy on CL, BBWT on VC, Q and VP. In the present analysis, 40
outliers were identified using the CWRES criteria. These outliers were excluded from subsequent
analyses. Parameter estimates for this model are presented in Table 5.2.1.1-1.

The stability of the base model was assessed by the condition humber calculated from eigenvalues in
the NONMEM output. The conditional humber of the base model was found to be 54.67, indicting the

base model was stable (as the value is well below 1000).

Table 5.2.1.1-1:

Parameter Estimates of the Base Ipilimumab Population
Pharmacokinetic Model

.\'nmea‘b Smbal Fetimate® Standard E:lror 9505 Conﬁd:nre
[Umits] : (FSE%) Interval
Fized Effects

CLgpr [mL/h] i 14.5 0.277(1.81) 140-151
Pl [L] 82 4.05 0.0277 (0.684) 3.99-410
Cner [mL'h] ik 26.1 L77(6.78) 126-2906
VPPrer[L] s 3.30 00768 (2.42) 315-345
CLeanr 87 0649 00320 (4.93) 0.586-0.712
Frawr i 0.526 0.0323 (6.14) 0462 -0.589
Clariw g 0.711 00762 (10.7) 0.561 - 0860
EMAXgyr By -0.238 0.0198 (8.31) 0276 --0.199
Ti0 B 2 41E+03 153 (6.34) 2.11E+03 - 2. T1E+03
HILL &2 313 0.570(18.1) 203-427
CLysee i TE 0.135 0.0131 (9.74) 0.10% - 0.160
CLime Has 0.0706 00168 (23.8) -0.103 - -0.0377
Random

Effect:

ZCL[-] 6y | 0118 (0.343) 000459 (4.23) 0.108-0.128
ZFC [] @22 0131 (0.362) 0.0121 (2.19) 0108 - 0.155
ZEMAY @ 3 0.0494 (0222 0.00921 {18.6) 00314 -0.0675
ZCL[-]:ZVC @12 000502 (0.404) 0.00384 (7.64) 0.0427-0.0578
Rezidual Error

Proportinal [-] 85 0221 0.00535 2.42) 0211 0232
A-:-'.-:]_im-e B 0.320 0.0329(10.3) 0256 0.385
[ug/ml]

Analysis-Divectory: /global phms/data’CA209/nsele-1 L-9L A 'prd ppk-1py/ final

Program Source: Analysis Directory/nm/base) base? st

Source: Analy=iz Directory/nmbase? reports/base? RTF rif
Note 1: CLger 15 the typrcal value m a reference subject weighmg 30 kg and BIDH of 217 UL, FCars, Ores, and
FPary are typical values mm a reference subject weighing 80 kg. These reference values represent the approximate
median values in the PPE analysis dataset.
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Figure 5.2.1.1-1:

Observed versus Predicted Population Average and Individual

Concentration in Ipilimumab Monotherapy and Combination
Therapies (Base Ipilimumab Population Pharmacokinetic Model)
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Analysis-Divectory: /global'pkms/dataCA 209 /nsele-1 L-9L A ‘prd ‘ppk-1pa/ final

B il

22

10003 o i
ndividual Predicted Soncanirabon jug/iml]

E-Program Sowrce: Anahrsiz Directory/ R /scrnpts’ ppk-1p-9LA -nsele-2 Emd
Source: Analy=iz DirectoryB/senipts’ ppkap-9L A -nsele-2 doex
Note: Sohd red line represents linear regression line; Solid black line represents lme of identity

Figure 5.2.1.1-2:
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(1] G Rl 10000

CWERES versus Time afrer First Dose in Ipilimumab Monotherapy

and Combination Therapies (Base Ipilimumab Population

Pharmacokinetic Model)
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Analysis-Directory: /global ‘pkms/data'CA 209/ nscle-1 L-9L A 'prd ppk-1pa/ final

R-Program Sowrce: Anabysiz Directory/R scnpts’ ppk-ipi-9L A -nscle-2 Emd

Source: Analv=is Directory/B/zcripts’ ppkapi-9LA-nscle-2 docx
Note: Sohd red line represents locally werzhted smooth lne.
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Figure 5.2.1.1-3:

Candivoral S Waightad Fasiouals

CWEES versus Time after Previous Dose in Ipilimumab
Monotherapy and Combination Therapies (Base Ipilimumab

Population Pharmacokinetic Model)

[} Mwltl:

(8 o 00 0

Fisgaig]

1
P:hm:-+|p+l3h|m:l

[ LLLE i 30

Analyzis-Divectory: /global ‘phms/data'C A2 09/ nscle-1L-9L A fprd ppk-1pi/final
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E-Program Source: Analysis Directory/Fsenpts’ ppk-mm-9LA -nsele-2 Fmd
Source: Analysis Directory/Fscripts/ ppk-ipt-9L A-nscle-2 doex
Note: Solid red hne represents locally werghted smooth line.

Figure 5.2.1.1-4:

Comdiioral Sad Wiaighted Resouals

i Moo

CWERES versus Predicted (tvpical) Serum Conceniration in
Ipilimumab Monotherapy and Combination Therapies (Base
Ipilimumahb Population Pharmacokinetic Model)
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Analysis-Divectory: 'global ‘phms/dataCA209/nscle-1L-9L A 'prd ppk-1pi/final
R-Program Sowrce: Analyzis Directory/B/senpts’ ppk-mp-9LA -nscle-2 Bmd
Source: Analy=1z Directory B zeripts’ ppk-api-9LA -nsele-2 doox

MNote: Sohd red hine represents locally weighted smooth line.

Ipilimumab final mo

del

Il Il
Hives+ | pr+ Chagme

The full model was developed from the base model by incorporating additional covariates such as
combination regimen effects on CL and on EMAX. The following combination regimen effects were
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evaluated: nivolumab + ipilimumab + chemotherapy vs nivolumab + ipilimumab vs ipilimumab

monotherapy.

- . CL
BBWT, \“teewt log(BLDH;) HLDH 1
CLO; = CLOgey - | 55— N . gtlnscre Inscie
BBWT ey log(BLDHgzp)

. eCL]'l'fW o3mgkg Q3w TNivo oamg kg gaw . ECLHtum mg/ kggaw TKira 1mgkggzw

» gClNiraimg (kgQaW INivo 1mg/kgaw . g ClNivozmg /kggzw INirozmg fkggzw

» gClNira zmg kg 3w INive 3mg kg gaw

. gCLlNira 2e0mg QaW+Chemo INive 360mg QIW +Chemo . gClNivo 240mg Qew INivo 240myg 2w

. eCLLNelLiNE . gTICL;

EMA}J,;':. = EMAXREF + EMAXCDMBD 'IEGMBD + EMAXT?‘:’ME " ITJ".‘p[E' + ’]'EMH:'

EMAX; - tHILL
CLe; = CLO;- (W)

CLss; = CLO; - exp(EMAX;)

Ve
BBWT; ) BEWT .

VG = VCazr - (Ha—m

BEWT. - Cleewr
Q= Qer - (HBWTREF)
Bﬂﬂm )Vﬂ'ﬂﬂwr

VP = VFege - (W

Parameter estimates for this model are presented in Table 5.2.1.2-1 and the covariate effects are

shown in Figure 5.2.1.2-1.
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Table 5.2.1.2-1:

Parameter Estimates of the Full Ipilimumab Population
Pharmacokinetic Model

Name P Svmbal Fetimate® Standard E;mr 95%% Cu:rnﬁd:nre
[Umits] : (RSE%) Interval
Fized Effects

CLgpp [mLh] 8 13.7 0.293 (2.14) 131-142
FCaer [L] 82 4.05 0.0278 (0.685) 399-410
Oger [mL/h] E] 26.2 1.86(7.11}) 226-30%8
FPrer[L] e i34 0.0763 (2.28) 3.20-3.50
CLennr [ 0.648 0.0322 (4.97) 0.580 - 0.708
FCaowr iz 0.543 0.0323 (5.94) 0.478 - 0.606
CLarow By 0.779 0.0769 (9_88) 0.636-0.931
EMAXppe 1T 0.0843 0.0450 (55.4) 0.00161 - 0.175
ISl 8 2.09E+03 160 (7.6T) 1.79E+03 - 2 48E+03
HILL Gz 252 0.333(13.2) 154-333
CLuscre G -0.0364 0.031%9 (87.7) -0.124 - 0.0403
CL ¥ivol 3 meke Q3W B 0.0655 0.116(176) 0,190 - 0291
CL Mivolmgkz QW Bia 0.223 0.0573 (25.7) 0.0916 - 0.351
CL vivolmeks Q3W B2 0.120 0.0253 (21.0) 0.0719 - 0.172
CL Nive3 meke QIW B 0.254 00419 (16.5) 0.156 - 0.359
CL Mivodmzkz Q3W 022 0.0186 0.0331 (178) -0.0466 - 0.0865
CL Mivelslms Q3W+Chemo Oz 0.196 0.0450 (23.00 0.0923 - 0.307
CL ivo240mz QIW 024 0.293 0.0410 (14.00 0.198 - 0.400
CLimwe D2s -0.0686 0.0183 (26.7) -0.106 - -0.0321
EMA X omme L3 -0.355 0.049% (14.00 -0.465 - -0.261
EMA X et By -0.357 0.0611 (16.7) -0.48% - -0.254
Random Effects

ZCL[-] i, 0.117{0.342) 000497 (4.26) 0.107 -0.126
ZFC [-] s 1 0.132 (0.363) 0.0121 (9.15) 0.108 -0.155
ZEMAX s 3 0.054% (0.234) 0.00958 (17.5) 0.0365 - 0.0765
ZCL[-1:ZVC @ 1 0.0495 (0.398) 0.00379 (7.68) 0.0422 - 0.0566
Reszidual Error

Froportional [-] [ 0219 000534 (2.45) 0208 - 0229
Additrve [ug/mL] [ 0319 0.0334 (10.5) 0.208 - 0379

Analysis-Dhirectory: /global'pkms/data’CA 209/ nsele-1L-9L A ‘prd ppk-ipy/ final
Program Scurce: Analysis Directory/nm/full3/full3. 1st
Source: Analysis Directory'nm/full3/reports/full3 RTF1 of

MNote 1: CLgye 15 the typical value mn a reference subject with melanoma tumer type, receiving imlinmmab
monotherapy as a 2nd line therapy, weighing 30 kg and BLDH of 217 U/L. EMA4 X, 15 a typical value of change in
magnitude of CL in a reference subject recenving ipillimumab monotherapy with a normal PS5 status, Filmer, Orer, and
FPory are typical values in a reference subject weighing 30 kg, These reference values represent the approximate

median values in the PPE analysis dataset.
Note 2t The unit of CLgey and Orer was converted to mL/h from L'h in the source.
MNote 3: Eta shnokapge (%2): ETA_CL: 13.3; ETA_WVC: 24.5; ETA_EMAZ: 61.3; EPS shnnkage (%:): 20.7.

a

erven in the Esfimate column

elements (@ij or gii) and Covariance (Correlation) for off-diagonal elements (@ij or oij)

R.SE% 1= the relative standard ervor (Standard Eiror as a percentage of Estimate)

Parameters with fixed values (not estimated) are denoted with a superscript 'f after the names, wath the fixed value

Fandom Effects and Residual Error parameter names contaimng a colon (-} denote comrelated parameters

Fandom Effects and Fesidual Ervor parameter estimates are shown as Fariance (Standard Deviation) for diagonal

Confidence mntervals of Random Effects and Residual Error parameters are for Fariance ar Covariance
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Figure 22.1.2-1:  Cwvariate Effects o lpilimumah Pharmacokinetic Model Paranscters
{Full lpilioumak Pepulstien Pharmacokinetic Ylodel)
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Figure 5.2.1.2-2:
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Analysis-Darectory: /global’pkms/data/CA2 09/ nsele-1L-9L A 'prd ppk-ipa/final

R-Program Sowrce: Analysiz Directory/R/senpts’ ppk-1p1-9LA -nscle-2 Bmd

Source: Analys=is Directory R /seripts’ ppk-ipt-9LA -neele-2 doex

Note: Solhd red lme represents bmear regression lme; Sohd black Ime represents line of identity.
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Figure 5.2.1.2-3: CWEES versus Time after First Dose in Ipilimumab Monotherapy
and Combination Therapies (Full Ipilimumab Population

Pharmacokinetic Model)
[+ 20 Elix] 24 [[1=1]
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Analysis-Divectory: /global‘pkms/data'CA209/nsele-1L-9L A fprd ppk-ipi/final
R-Program Sowrce: Analysis Directory/Bisenpts’ ppk-mm-9LA -nscle-2 Rmd
Source: Analy=1z Directory B zeripts’ ppk-api-9LA -n=ele-2 doex

Note: Sohd red line represents locally weighted smooth line.

Figure 5.2.1.2-4: CWEES versus Time after Previous Dose in Ipilimumab
Monotherapy and Combination Therapies (Full Ipilimumab
Population Pharmacokinetic Model)
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Analysis-Divectory: /global‘phms/data/CA209/nsele-11-9L 4 fprd ppk-ipifinal
R-Program Sowrce: Anahrsis Directory/Biscnpts’ ppk-ipi-9L.A-nscle-2 Emd
Source: Analv=is DirectoryB/zeripts’ ppkapi-9LA -nscle-2 docx

Note: Sohd red line represents locally weighted smooth hne.

Assessment report
EMA/CHMP/603938/2020 Page 51/157



Conciipnal 53 Weighted Racidals

.
(] 140

CWERES versus Predicted (tyvpical) Serum Concentration in
Ipilimumab Monotherapy and Combination Therapies (Full
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R-Program Source: Analysis Divectory/F'scnpts’ ppk-1pi-9LA-nsele-2 Fmd
Source: Analysis Directory/Bl'seripts/ ppk-pi-9LA-nscle-2 doex

Note: Sohd red hine represents locally weighted smooth line.
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Figure 5.2.2-1: Prediction-Corrected Visual Predictive Check of Concentrations
versus Actual Time after Previous Dose in Ipilimumab Monotherapy
and Combination Therapies (Full Ipilimumab Population
Pharmacokinetic Model)

Prach-Garr 15 Gorg
JughrL]

R e T T —

0 40 =]
Time Alar Prénous Dode |Deay]
Miva + Il
1507 "

¥
=
< _ .
B =l
2
§3 .

a2
2
& &0

k] 40 ] oo

a
Time After Pravious Dose [Bay]

Hivo + Ipl + Chemo

! -

Prad-Corr I Core
[/l |
p
-1

] 20 40 =] an
Time Alter Pravious Do [Day)

Analysis-Directory: /global phms/data'CA 209 nsele- 1 L-9L A /prd ppk-ipi/ final

B-Program Source: Analysis Directory/R/scrnpts’ ppk-pi-9LA-nsecle-2 Bmd

Source: Analv=is Directory B/ zcripts’ ppk-pi-9LA -nscle-2 docx

Note: Diots are obzerved data. The hines represent the 5th, 50th, and 55th percentiles of observed data, respectively.
The shaded areas represent the simulation-based 90% s for the 5th, 50th, and 95th percentiles of the predicted data.
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Figure 5.2.1.2-1:  Covariate Effects on Ipilimumab Pharmacokinetic Model Parameters
(Full Ipilimumahb Population Pharmacokinetic Model)
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Analysis-Directory: /global/pkms/data/CA 209 /nsele-11-9L A 'prd ppk-1pi/final

E-Program Source: Analysis Directory/B/senpts’ ppk-mpi-9LA-nsecle-2 FBmd

Source: Analy=is Directory B =eripts’ ppk-api-9LA -n=ele-2 doox

Note 1; Categoneal covanate effects (93% CI) are represented by open symbols (horizontal hnes).

Note 2: Continuous covanate effects (95% CI) at the 5th/95th percentiles of the covanate are represented by the end
of honzontal boxes (honzontal hnes). Open'shaded area of boxes represents the range of covanate effects from the
median to the 5th'95th percentile of the covanate.

Note 3: Reference subject with melanoma as tumor type, recemving ipthmumab monotherapy as a 2nd line therapy,
welghing 80 kg and BLDH of 217 U/L. Parameter estimate in a reference subject 1= considered as 100%: (vertical sohd
line) and dashed vertical lines are at 80% and 120%% of this value.

Note 4: Covanate effects on CL apply to both CL0 and Cl=s.

Note 5; Effects of BBWT on () and VP are same as that of BEWT on CL and VC.

The distribution of ipilimumab CLO by different nivolumab dosing regimens (nivolumab 240 mg or 3

mg/kg Q2W + ipilimumab 1 mg/kg Q6W and nivolumab 360 mg Q3W + ipilimumab 1 mg/kg Q6W + 2
cycles of chemotherapy) in 1L NSCLC subjects is presented in Figure 5.2.3.1-1A. The difference in CLO

between the two groups is not significant (< 20%). The distribution of the ratio of CLss/CLO by
different dosing regimens is presented in Figure 5.2.3.1-1B. CLss/CLO was similar between the two
dosing regimens (difference < 1.5%).
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Figure 5.2.3.1-1: Distribution of Ipilimumab Baseline Clearance and Ratio of Steady-State Clearance to Baseline
Clearance by Dosing Regimens in 1L NSCLC Subjects

A) Baseline Clearance B) Ratio of Steady-State Clearance to Baseline Clearance
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Analysis-Directory: /global/phms/data 'CAR 09/ nscle-1L-9L A 'prd ppk-1pi/ final

E-Program Source: Analvsis Directory/ B seripts/ ppk-ip1-9LA-nscle-2 Fand

Source: Analysis Directory/E/scnipts’ ppk-pi-9LA-nscle-2 doex

Note: Nive 3 mgkg Q2W +1Ipi 1 mgkg Q6W includes data from 1L NSCLC subjects from Studies CA209227, CA205568 Part 1, and CA209817. Mivo 360 mg
QIW + Ipi 1l mgkg QW + chemo inchudes data from 1L NSCLC subjects from Studies CA209568 Part 2 and CA2099LA.

The exposures for nivolumab 240 mg or 3 mg/kg Q2W + ipilimumab 1 mg/kg Q6W versus nivolumab
360 mg Q3W + ipilimumab 1 mg/kg Q6W + 2 cycles of chemotherapy are summarized in Table
5.2.3.1-1. The Cavgss was similar (<10% difference) between the two dosing regimen groups.

Table 5.2.3.1-1: Predicted Exposure Metrics by Dosing Regimen in 1L NSCLC

Subjects

Nive = Ip MNive +Ip+CT
Exposure oo, Mean (CV%) Geo. Mean (CV3)

N=1293 H=1385
CMIN1 1.09{48.1}) 1.24(50.3)
CMAT] 18.4{46.8) 18.6(48.T)
CAVG] 3.98(23.2) 4 18(25.3)
CHMINSS 221T4.5) 2.54(69.2)
CHMAXSS 20.8(43.1) 21.5(44.5)
CAVGSS 5.99(37.5) 6.48(39.2)

Analysis-Divectory: /global ‘pkms/data’CA 209/ nsele-1L-91 A fprd ‘ppk-1pr/final
R-Program Souwrce: Analyziz Directory/F/scnpts’ ppk-mpi-9LA-nscle-2 FEmd
Source: Analy=is DirectoryBexport Tpi-exp-summary-by-regimen csv

Note: Mrvo + Ipi = Nivo 240 mg or 3 mg'ks QIW + Ipi 1 mgks Q6W and includes data from 1L WSCLC subjects
from Studies CA209012 CA209227 CAX0D56E Part 1, and CA209817. Mive + Ipi + CT = Nive 360 mg Q3W + Ip
1 mp'kg Q6W + chemo and includes data from 1L MSCLC subjects from Studies CA209568 Part 2 and CAZ000LA

Special populations
Nivolumab
Ethnicity

The distribution of nivolumab CLO in Japanese, nhon-Japanese Asian, and non-Asian subjects is
presented in Figure 5.1.3.3-1A. The distribution of the ratios of CLss/CLO is presented in Figure
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5.1.3.3-1B. The lower baseline CL in all Asian subjects are related to their lower body weight. No
clinically relevant difference in nivolumab CL was found in Japanese, non-Japanese Asian, and non-
Asian subjects (< 20%).
Figure 5.1.3.3-1: Distribution of Baseline Clearance and Ratio of Steadv-State Clearance to Baseline Clearance in
Japanese, Non-Japanese Asian, and Non-Asian Subjects with 1L NSCLC
A) Baseline Clearance B) Ratio of Steadyv-State Clearance to Baseline Clearance
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Analy=siz-Directory: /global'pkms/data/CA /209 /nsele-1L-9L A/prd ppk-nive/final

E-Program Source: Analysis Divectory/ R senipts/nrvoppk2 Fand

Source: Analysis Durectory/BE/plets/CLO-JP pog

Source: Analy=iz DirectoryB plots/CL-ratio-JP pngz

Note: Includes data from 1L NSCLC subjects from Studies CA209012, CA208026, CA205227, CA209568, CA209817, and CA2099LA.

Ipilimumab

Ethnicity

The distribution of ipilimumab CLO in Japanese, non-Japanese Asian, and non-Asian subjects with 1L
NSCLC is presented in Figure 5.2.3.2-1A. The distribution of the ratio of CLss/CLO for subjects with 1L
NSCLC is presented in Figure 5.2.3.2-1B. The baseline CL and the ratio of CLss/CLO for Japanese, non-
Japanese Asian, and non-Asian subjects were similar (< 15% difference).
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Figure 5.2.3.2-1: Distribution of Ipilimumab Baseline Clearance and Ratio of Steady-State Clearance to Baseline
Clearance in Japanese, Non-Japanese Asian, and Non-Asian Subjects with 1L NSCLC

A) Baseline Clearance B) Ratio of Steady-State Clearance to Baseline Clearance
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Analysis-Dirvectory: /global/pkms/data/C A2 09/ nsele-11-9L A /prd ppk-pi/final
E.-Program Sowrce: Analysis Directory B scripts/ ppk-ipi-9LA-nscle-2 FEmd
Sowrce: Analysis Directory/Blsenpts/ ppk-ipi-9LA-nscle-2 docx

Immunogenicity
Nivolumab

The distribution of nivolumab CLO in ADA+ and ADA- subjects in Study CA2099LA (treated with
nivolumab + ipilimumab + chemotherapy) is presented in Figure 5.1.3.2-1A; a subject was considered
ADA+ if ADA was positive for any visit during the post-treatment. Baseline CL was higher in ADA+
subjects than ADA-subjects by ~29% (geometric mean). The distribution of the ratio of CLss/CLO is
presented in Figure 5.1.3.2-1B. The ratio CLss/CLO was similar between ADA+ and ADA- subjects
(difference 2%).
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Figure 5.1.3.2-1: Distribution of Baseline Clearance and Ratio of Steady-State Clearance to Baseline Clearance in ADA+
and ADA- Subjects in Study CA2009L.A

A) Baseline Clearance B) Ratio of Steady-State Clearance to Baseline Clearance
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Analysis-Divectory: /global'phms/data’CA 209 nsele-1L-9L A /prd ppk-nive/final
F-Program Souwrce: Analvzis Directory/R'scripts ‘mrvoppk2. Rmd

Source: Analysis Directory/Fplots/CLO-ADA png

Source: Analysis Directory/Fuplots/CL-ratie-ADA png

Ipilimumab

The effect of immunogenicity on ipilimumab CL was not evaluated because the ipilimumab ADA+
incidence rate was low.37

2.3.3. Pharmacodynamics

Mechanism of action

No mechanism of action studies have been submitted with this application.

Primary and secondary pharmacology

No primary or secondary pharmacology studies have been performed for this application.

2.3.4. PK/PD modelling

Exposure response of efficacy

The E-R analysis of efficacy included data from 697 subjects with NSCLC in Study CA2099LA, including
349 subjects who received 4 cycles of platinum-doublet chemotherapy and 348 subjects who received
nivolumab 360 mg Q3W and ipilimumab 1 mg/kg Q6W plus 2 cycles of platinum-doublet chemotherapy
treatment, and for whom estimates of both nivolumab and ipilimumab exposures (Cavgl) were
available. Values of nivolumab and ipilimumab Cavgl were imputed to be zero for subjects in the
chemotherapy only arm of CA2099LA and were obtained from the PPK analysis for the remaining
subjects. Additionally, in order to enable the assessment of log-transformed exposures, the values of
Cavg1l of nivolumab and ipilimumab of subjects who received only chemotherapy was imputed to be a
very low value (0.001 ug/mL), as log of zero is not defined.
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Table 3.2.1.1-1 provides a summary of the subjects who were included in the analysis.

Table 3.2.1.1-1: Subjects Included in the Exposure-Response of OS5 Dataset

Subjects

Treated Excluded due to Lack of | Included

Subjects Nivo or Ipi Exposure (%)
Study CAZ099LA Treatment Regimen Estimates (%a)
Nivo 360 mg Q3W + ipi 1 mg'kg Q6W + 2 cycles of < " 3 o
platinum-doublet chemotherapy 358 1028) 348 (97.2)
Chemotherapy 349 0(0.0) 349 (100.0)
Total 707 10(1.4) 697 (98.6)

Source: Appendix 3.2.1.1-1

Abbreviations: Ip1 = ipilimumab; Nive = mvelumab; Q3W = every 3 weeks: Q6W = every 6 weeks
Chemotherapy 4 cycles of platinum-doublet chemotherapy plus optional pemetrexed maintenance therapy
Mote: Exposure of nivolumab or ipilimumab in chemotherapy arm is imputed as 0.

Table 3.2.1.2-1: Summary of Events in the Exposure-Response of OS Analysis
Dataset

Number of Subjects

Included in Number of Number
Study CA2000L.A Treatment Regimen Analysis Events (%) Censored (%)
Nivo 360 mg Q3W + ipi 1 mg'kg Q6W + 2 cycles of 348 145 (41.7) 203 (58.3)
platinum-doublet chemotherapy
Chemotherapy 349 191 (54.7) 158 (45.3)
Total 607 336 (458.2) 361 (51.5)

Source: Appendix 321 1-1

Abbreviations: Ipi = ipilimumab; Nivo = nivolumab; OS = overall survival, Q3W = every 3 weeks; Q6W =every 6
weeks.

Chemotherapy: 4 cycles of platinum-doublet chemotherapy plus optional pemetrexed maintenance therapy.

The full model estimates are presented in Table 5.1.1.1-1. The parameter estimate between Cavgl of
nivolumab and ipilimumab is highly correlated (r > 0.9), suggesting these effects are not completely
independent.

Figure 5.1.1.1-1 is a graphical presentation of all the estimated effects in the full model, showing the
hazard ratios (HR) of OS across the predictor ranges and the associated 95% confidence intervals
(CIs).
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Table 5.1.1.1-1: Parameter Estimates of the Exposure-Response of OS (Full Model)

Predictor” Estimate St]‘;:ff;:d RSEo,?  Hazard Eﬂ; E.;';fﬁdmtt
Cavg_nivo [ug/mL] -0.0255 001074 4212 0.9748 (0.9545, 0.9956)
Log_Cavg_ipi [ng/mL] 0.06408 0.05022 78.37 1.066 (0.9662, 1.176)
Age [y1] 0.00611 0.006282 102.8 1.006 (0.9938. 1.019)
Body Weight [kg] 001076  0.004373 40.63 0.9893 (0.9808, 0.9978)
Log(LDH) [xULN] 0.3214 0.09879 30.73 1.379(1.136. 1.674)
Albumin [g/L] -0.5352 0.101 18.87 0.5855 (0.4804. 0.7137)
Tumor Size [cm] 0.03761 0.01124 299 1.038 (1.016. 1.061)
Disease Status [Stage IV Recurrent) 0.0868 0211 243 1.091 (0.7213, 1.649)
Performance Score [21:0] 0.4129 0.1321 32 1.511 (1.166, 1.958)
Smoking Status [Smoker-Non-smoker] 0.1747 0.1812 103.7 0.8398 (0.5888, 1.198)
PD-L1 [z 1%:< 1%] -0.1888 0.1147 60.76 0.8279 (0.6612. 1.037)
Histology [SQ-NSQ] 0.09301 0.1182 127.1 1.097 (0.8705, 1.384)
Sex [Male:Female] 0.3892 0.1421 36.51 1.476 (1.117. 1.95)

Analysis-Directory: /global/pkms/data/CA/209/msclc-1L-9L A prd/er-os/final/

Program Source: Analysis Directory/E/scripts/os-model-cph-dev.r

Source: Analysis Directory/R/export/os-param-cph-full csv

Abbreviations: Cavgl = average concenration after the first dose; CI = confidence interval; ipi = ipilimumab;
LDH = lactate dehydrogenase; nivo = mivolumab; NSQ = nonsquamous; 05 = overall survival; PD-L1 = programmed
death-ligand 1; SQ = squamous; ULN = upper limit of normal.

# Continuous predictors have indicated by [unit], and categorical predictors by [comparator-reference]

® RSE: Relative Standard Error = (100* SE/[Estimate])

© Increase in hazard for every unit increase in continuous predictor variables: for categorical variables, it represents

the hazard ratio of the comparator group to reference group: Disease Stage recurrent, performance status = 0, NSQ
NSCLC. non-smoker, and female subject.
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Figure 5.1.1.1-1: Estimated Covariate Effects of the Exposure-Response of OS (Full

Model)
R Fect e e
PDL{1N[- :11:2:73; 1%] 0.828 (0.661, 1.04)
Smoking Slatu?N[iEl?:;nNnn-smuker] 0.84 (0.589, 1.2)
Hism:zg; Li?;rﬁﬂ] 1.1(0.87,1.38)
Disease Stag{e;‘ E::aﬁgil‘\fzﬁecurrent] — 1.08 (0.721, 1.65)
Peﬂurm?ﬁ?gggf [>=1:0] —— 151 (1.7, 1.96)
Sex mﬁgggml —— 1.48 (1.12, 1.95)

Baseline Tumor Size [cm)
8(2.08-17.3)

1.42 (1.16,1.73)
0.8 {0,704, 0.91)

Baseline Albumin [g/dL] 0.684 (0.699, 0.79)
4(2.88-47) 1.82 (1.46, 2.27)
Bassline LDH [xULN] 1.28(1.11, 1.51)

10,56 - 2.23) 0.83 (0.742, 0.929)

Baseline Body Weight [kg] 0.738 (0.579, 0.94)
70 (50.1 - 98.2) 1.24 (1.04, 1.47)

Age [yr] 1.08 (0.928, 1.25)

65 (45 - 77) 0.89 (0,689, 1.13)

Ipi Cavg1 [ug/mL] 1.03 (0.988, 1.07)

4.17(2.72 - 5.34) 0.973 (0933, 1.01)

Nive Cavg1 [ug/mL] 0.655 (0.462, 0.829)
3B.2(25.7 - 54.8) 1.38 (1.06, 1.79)
I I I I |
0.3 1.0 20 40
Hazard Ratio
< Estimate (95% Cl): Categorical + Estimate (95% Cl): Continuous (P35)
< Estimate (35% Cl): Continuous (P05) ' Estimate (Continuous Values » Reference)

Amalysis-Directory: /global‘pkms/data/C A/209/nscle-1L-9LA /prd/er-os/final/
Program Source: Analysis-Directory/R/scripts/os-plot-cov-eff-full 1
Source: Analysis-Directory/R/plots/coveff-full-os png

Note: Continuous covaniate effects (95% CT) at the 5th/95th percentiles of the covariate are represented by horizontal
width of boxes (horizontal lines). Open'shaded width of boxes represents the range of covanate effects from the

reference to the 5th/95th percentile of the covariate.

Reference subjects: Subyect had median value of nivolumab Cavgl and ipilimumab Cavgl who recerved nivolumab
360 mg Q3W and ipilimumab 1 mg'kg Q6W plus 2 cycles of platinum-doublet chemotherapy in Study CA20991.A
and median value of LDH. albumin_ body weight, baseline clearance, baseline tumor size, NSQ. female, non-smoker,

PS =0, PD-L1 <1%, and recurrent disease stage.
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Table 5.1.1.2-1: Parameter Estimates of the Exposure-Response of OS in the
Sensitivity Analysis

Predictor” Estimate 5*2:?::" RsEo,?  Hazard 1;‘1:;; E.‘I’;fﬁci“tc
Cavg_nivo [ug/mL] 002775  0.02667 96.1 1.028 (0.9758. 1.083)
Log Cave_ipi [lg/mL] 01375 04277 311.1 0.8716 (0.3769, 2.015)
Log(Baseline NTVO CL) [mL] 1.629 0.6883 4225 5.1 (1.323, 19.65)
Age [v1] 0.01263 0.01142 90.44 1.013 (0.9903. 1.036)
Body Weight [k] -0.00986  0.007789 79 0.9902 (0.9752, 1.005)
Log(LDH) [xULN] 0.4242 0.1772 41.79 1.528 (1.08. 2.163)
Albumin [g/L] -0.313 0.1645 5256 0.7313 (0.5297. 1.01)
Tumor Size [cm] 0.004224  0.01882 445.6 1.004 (0.9679, 1.042)
Disease Status [Stage IV: Recurrent] 0.3486 0.3188 91.46 1417 (0.7586. 2.647)
Performance Score [21:0] 0.5989 0.2136 35.67 1.82 (1.198. 2.766)
Smoking Status [Smoker Non-smoker]  -0.5195 0.2678 51.54 0.5948 (0.3519, 1.005)
PD-L1 [= 1%:= 1%] 101386 0.1791 129.2 0.8705 (0.6128. 1.237)
Histology [SQ:NSQ] 0.03851 0.1888 4903 1.039 (0.7178. 1.505)
Sex [Male-Female] 0.25 0.2329 93.15 1284 (0.8135. 2.027)

Analysis-Directory: /global/pkms/data/C A/209/nscle-1L-9LA /‘prd/er-os/final

Program Source: Analysis Directory/R/scripts/os-plot-cov-eff-sen.r

Source: Analysis Directory/R/export/os-param-cph-sen csv

Abbreviations: Cavgl = average concenration after the first dose; CI = confidence mterval; ip1 = ipilimumab;
LDH = lactate dehvdrogenase; nivo = mvolumab; NSQ = nonsquamous; OS5 = overall survival; PD-L1 = programmed
death-ligand 1; SQ = squamous; ULN = upper limit of normal.

* Continmuous predictors have indicated by [unit]. and categorical predictors by [comparator-reference]

® RSE: Relative Standard Error = (100* SE/|Estimate])

¢ Increase in hazard for every unit increase in continuous predictor variables: for categorical variables. it represents

the hazard ratio of the comparator group to reference group: Disease Stage recurrent, performance status = 0, NSQ
NSCLC. non-smoker, PDL1 positive (<1%) and female subject.
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Figure 5.1.1.2-1:

riate
Categorical = Comparaor:Reterence
Continuous = Reference (P05 - P95)
PDL1 [>=1%6:<1%4]
(N=441:256)
Smoking Status [Smoker:Non-Smoker]
(N=605:92)

Histology [SQ:NSQ)]
(N=218:479)

Disease Stage [Stage IV:Recurrent]
(N=646:51)
Performance Score [>=1:0]
(N=477:220)

Sex [Male:Female]
(M=488:209)

Baseline Tumor Size [cm]
8(2.34 - 16)
Baseline Albumin [g/dL]
4(289-47)
Baseline LDH [xULN]
1(0.562-1.97)

Baseline Body Weight [kg]
70 (49.4 - 89)

Age [yr]
ES (49 - 76
Baseline Nivo Clearance [mL/hr]
114(583-19.9)

Ipi Cavg1 [ug/mL]
4.18 (2.72 - 6.36)

Nivo Cavgl [ug/mL]
38.2 (25.7 - 54.8)

< Estimate {35% Cl): Categorical
1 Estimate (95% Cl): Continuous (P05)

Estimated Covariate Effects of the Exposure-Response of OS in the
Sensitivity Analysis

Effect Value (95% CI)

——— 1.28 (0.814,2.03)
—— 1.04 (0.718, 1.5)

—— D.871 (D.B13, 1.24)
—— 0.595 (0.352, 1)
—— 1.82 (1.2, 2.77)

—t—— 1.42(0.759, 2.65)
1.03 (0.7, 1.39)

0.976 (0.792, 1.2)

0.803 (0.641, 1.01)
1.42 (0.989, 2.02)

1.33 (1.05, 1.69)
0.783 (0.641, 0.957)

0.751 (0.483, 1.16)
1.23 (0.902, 1.68)

1.15 (0.828, 1.48)
0.817 (0.568, 1.17)

49 (1.17,58.3)
0.347 (0.144, 0.834)

0.944 (0.664, 1.34)
1.06 (0.739, 1.52)

1.50 (0.666, 3.76)
0.707 (0.369, 1.36)

1.0 20 40
Hazard Ratio

- Estimate (95% Cl): Continuous (P95)
I Estimate (Continuous Values » Reference)

Analysis-Directory: /global/pkms/data/C A/209/nscle-1L-9LA/prd/er-os/final
Program Source: Analysis-Directory/R/scripts/os-plot-cov-eff-sen r

Source: Analysis-Directory/E/plots/coveff-sen-os.png
Note: Continuous covariate effects (95% CI) at the 5th/95th percentiles of the covariate are represented by horizontal

width of boxes (horizontal lines). Open/shaded width of boxes represents the range of covarate effects from the
reference to the 5th/95th percentile of the covanate.

Reference subjects: Subject had median value of nivelumab Cavgl and ipilinmmab Cavgl who received nivolumab
360 mg Q3W and ipilimumab 1 mg'kg Q6W plus 2 cycles of platinum-doublet chemotherapy in Study CA2099LA,
and median value of LDH, albunun. body weight, baseline clearance. baseline tumor size, NSQ. female, non-smoker,
PS5 =0, PD-L1 < 1%, and recurrent disease stage.

Assessment report

EMA/CHMP/603938/2020 Page 63/157



Figure 5.1.2-1: Model Evaluation of the Exposure-Response of OS (Full Model), by
Ireatment Arm
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Analysis-Directory: /global/‘plkms/data/CA/209/ nscle- 1L-9LA/prd/er-os/final/

Program Source: Analysis-Directory/R/scnipts/os-plot-vpe-full .«

Source: Analysis-Directory/R/plots/os-vpe-full-arm png

Note: N360mg+I+Chemo: mvolumab 360 mg Q3W and tpilimumab 1 meg/kg Q6W plus 2 cycles of platinum-doublet
chemotherapy; Chemo: 4 cycles of histology-based platinum-doublet chemotherapy

Exposure-response of safety

The initial analysis population for the E-R analysis of safety was identical to the analysis population for
the E-R analysis of efficacy, and only included the 697 subjects in CA2099LA for whom nivolumab and

ipilimumab exposures were available. Subsequently, data from 1525 subjects in CA209227 were added
to the analysis, resulting in a pooled analysis data set of 2222 subjects.

The pooled analysis data set included data from all subjects in both CA2099LA and CA209227 for
whom nivolumab and ipilimumab exposures were available. Nivolumab and ipilimumab exposures were
imputed to zero for subjects who received only chemotherapy, and ipilimumab exposures were
imputed to zero for subjects who received nivolumab monotherapy, or nivolumab in combination with
chemotherapy.
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Table 3.2.2.1-1: Subjects Included in the Exposure-Response of Gr2+ INLAEs

Analysis Dataset
Subjects
Study Treated Excluded due to Excluded Included
. Subjects Lack of Nivo or Ipi due to (%a)
Exposure other

Estimates (%0) tumor type

Study CA2009LA

Nivo 360 mg Q3IW + 1p1 1 mg'ke QoW

+ 2 cycles of platinum-doublet 358 10 (2.8) 0{0.0) 348 (97.2)
chemotherapy
Chemotherapy 349 0(0.0) 0(0.0) 349 (100.0)

Study CA209227

Nivo 240 mg Q2W 391 63 (16.1) 0(0.0) 328 (83.9)
Nivo 3 mg/kg Q2W + 1p1 1 mg'kg Q6W 576 101 (17.5) 1(0.2) 474 (82.3)
Nive 360 mg Q3W + 4 cycles of

2
platinum-doublet chemotherapy 172 19(11.0) 0(0.0) 153 (89.0)
Chemotherapy 570 0 (0.0) 0(0.0) 570 (100.0)
Total 2416 193 (5.0) 1(0.0) 2222 (92.0)

Source: Appendix 3.2.2.1-1
Abbreviations: Ipi = ipilimumab; Nive = mivolumab: Q3W = every 3 weeks; Q6W = every 6 weeks
Chemotherapy: 4 cycles of platinum-doublet chemotherapy plus optional pemetrexed maintenance therapy
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Table 3.2.2.2-1: Summary of Events in the Exposure-Response of Gr2+ IMAEs
Analysis Dataset

Number of Subjects

Included in Number of Number

Study Amnalysis Events (%) Censored (%)
CA2099LA Treatment Regimen

Nivo 360 mg Q3W +1p1 1 mg'kg QW + 2 cycles of 348 177 (50.9) 171 {49.1)

platinum-doublet chemotherapy

Chemotherapy 349 65 (18.6) 284 (81.4)
CA209227 Treatment Regimen

Nivo 240 mg Q2W 328 125 (38.1) 203 (61.9)

Nivo 3 me/ke Q?W + ipi 1 mg/ke Q6W 474 243 (51.3) 231 (48.7)

Nivo 360 mg Q3W + 4 cycles of platinum-doublet 153 58 (37.9) 95(62.1)

chemotherapy

Chemotherapy 570 95 (16.7) 475 (83.3)
Total 1222 763 (34.3) 1459 (65.7)

Source: Appendix 3.2.2.1-1

Abbreviations: Gr2+ IMAE = Grade = 2 immune-mediated adverse events; Ipi = ipilimumab; Nivo = nivolumaby;
Q3W = every 3 weeks; QoW = every 6 weeks.

Chemotherapy: 4 cycles of platinum-doublet chemotherapy plus optional pemetrexed mamtenance therapy.

The parameter estimates of the model are presented in Table 5.2.1.1-1, and the effects of exposure
and covariates on the hazard ratio (95% CI) of Gr2+ IMAEs is shown in Figure 5.2.1.1-1.
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Table 5.2.1.1-1: Parameter Estimates of the Exposure-Response of Gr2+ IMAEs

(Initial Full Model)
Predictor” Estimate  >poond  gopo,b  Hazard ?:L‘: E‘;}‘*rﬁ“i‘*‘“c
Cavg nivo [ug'mL] -0.027 0.009629 35.67 0.9734 (0.9552, 0.9919)
Log_Cavg_ipi [ug/mL] 0.2583 0.04794 18.56 1.295 (1.179, 1.422)
Sex [FemaleMale] 0.4548 0.1518 33.38 1.576 (1.17. 2.122)
Age [y1] 0.003713  0.007649 206 0.9963 (0.9815. 1.011)
Histology [SQNSQ] 0.1797 0.1492 82.98 1.197 (0.8935, 1.603)
Disease Status [Recurrent:Stage TV] -0.3776 0275 72.84 0.6855 (0.3999_1.175)
Smoking Status [SmokerNon-smoker]  -0.1983 0.2084 105.1 0.8201 (0.5451. 1.234)
PDL1 status [>= 1%:< 1] -0.02342 0.1371 5853 0.9768 (0.7467. 1.278)
Performance Status [= 1:0] -0.1313 0.1393 106.5 0.877 (0.6667, 1.153)
Body Weight [ke] 0.001312  0.00516 393 3 1.001 (0.9912, 1.011)
Log(LDH) [xULN] 04259 0.1801 423 0.6532 (0.4589, 0.9298)
Albumin -0.1974 0.1292 65.44 0.8208 (0.6372_1.057)
Tumor size [cm) -0.01272 0.01558 1225 09874 (0.9577_1.018)

Analysis-Directory: /global/pkms/data/CA/209/ nscle-1L-9LA/prd/er-imae/final/

Program Source: Analysis Directory/R/scripts/er-imae-gr2-91a Rmd

Source: Analysis Directory/R/export/fullmodel-param csv

Abbreviations: Cavgl = average concentration after the first dose; CI = confidence interval; Gr2+ IMAE = Grade = 2
mmmune-mediated adverse event; i = ipilimumab; LDH = lactate dehvdrogenase; mive = mivolumab; NSQ =
nensquamous; PD-L1 = programmed death-ligand 1; SQ = squamous; ULN = upper limit of normal

® Contimuous predictors have indicated by [umt]. and categonical predictors by [comparator:reference]
® RSE: Relative Standard Error = (100* SE/|Estimate])

¢ Increase in hazard for every unit increase in continuous predictor variables: for categorical variables. it represents
the hazard ratio of the comparator group to reference group.
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Figure 5.2.1.1-1: Estimated Covariate Effects of the Exposure-Response of Gr2+

IMAES (Initial Full Model)

ri
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E — 9.6 (4.23, 21.8)
7.71(3.88,16.2)

0.226 (0.0812, 0.641)

0.5(0.308, 0.812)

16.00

Hazard Ratio

< Estimate (95% Cl1): Categarical & Estimate (95% Cl): Continuous (P95)
& Estimate (95% Cl): Continuous (P05) Estimate (Continuous Values > Median)

Analysis-Directory: /global/plms/data/CA/209/ nscle-11-9LA/prd/er-imae/final/
Program Source: Analysis Directory/R/scripts/er-imae-gr2-9la. Emd
Source: Analysis Darectory/R/export/fullmodel -corr csv

Note: Continuous covariate effects (95% CI) at. the 5th/95th percentiles of the covaniate are represented by horizontal
width of boxes (honzontal lines). Open/shaded width of boxes represents the range of covanate effects from the
reference to the 5th/95th percentile of the covanate.

Note: The reference value of pilimumab Cavgl utilized to calculate the HR 1s 0.001 pg'mL. as log-transformed value
of Cavgl = 0 1s not defined.

The revised full model was developed with data from both CA2099LA and CA209227 using the same
procedure as the initial full model. The relationship of Gr2+ IMAEs and exposure was best described by
a log-linear with nivolumab Cavg1l, and linear with ipilimumab Cavgl (lowest BIC).

The parameter estimates of the model are presented in Table 5.2.1.2-1, and the effects of exposure
and covariates on the hazard ratio (95% CI) of Gr2+ IMAEs is shown in Figure 5.2.1.2-1. The
parameters of the model were well estimated given the modest correlation between effects of
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nivolumab and ipilimumab exposure (r < |0.6]), and low correlation between all the other estimated
parameters (r < |0.3]).
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Table 5.2.1.2-1: Parameter Estimates of the Exposure-Response of Gr2+ IMAEs

(Revised Full Model)

Predictor Estimate  >oneod gopegt Hazard ?;‘:: E‘;}‘*‘fﬁ“i‘*“fc
Log Cavg_mivo [pug/mL] 0.06038 0.01025 16.97 1.062 (1.041, 1.084)
Cavg_ipi [png/ml] 0.1151 0.01909 16.59 1.122 (1.081, 1.165)
Sex [Female:Male] 0.3139 0.08497 27.07 1.369 (1.159, 1.617)
Age [y1] 0001791  0.003993 223 0.9982 (0.9904. 1.006)
Histology [SQ:NSQ] 0.05156 0.08504 165 1.053 (0.8913, 1.244)
Disease Status [Recurrent-Stage TV 0.04855 0.108 222 4 1.05(0.8495, 1.297)
Smoking Status [Smoker-Non-smoker] 0.258 0.1161 44.99 0.7726 (0.6154, 0.97)
PDL1 status [= 1%:< 1] 0.01903 0.07788 4093 1.019 (0.8749, 1.187)
Performance Status [= 1:0] -0.125 0.0758 60.63 0.8825 (0.7606, 1.024)
Body Weight [ke] 0.0007715  0.002563 3323 1.001 (0.9958, 1.006)
Log(LDH) [xULN] .0.07093 0.09288 130.9 0.9315 (0.7765. 1.117)
Albumin -0.148 0.07671 51.82 0.8624 (0.742, 1.002)
Tumor size [cm] -0.0051 0.008267 162.1 0.9949 (0.9789, 1.011)

Analysis-Directory: /global/pkms/data/CA/209/ nscle-11-9L A /prd/er-imae/final/

Program Source: Analysis Directory/R/scripts/er-imae-gr?-91a Rmd

Source: Source: Analysis Directory/R/export/rev-fullmodel -corr.csv

Abbreviations: Cavgl = average concentration after the first dose; CI = confidence interval; G2+ IMAFE = Grade = 2
immune-mediated adverse event; ipi = ipihmumab; LDH = lactate dehydrogenase; nivo = mivolumab; NSQ =
nonsquamous; PD-L1 = programmed death-ligand 1; SQ = squamous; ULN = upper linut of normal.

Continuous predictors have indicated by [unit], and categornical predictors by [comparator-reference]
P RSE: Relative Standard Error = (100* SE/[Estimate])

¢ Increase in hazard for every unit increase in continuous predictor variables; for categorical variables, it represents
the hazard ratio of the comparator group to reference group.

Assessment report
EMA/CHMP/603938/2020 Page 70/157



Figure 5.2.1.2-1: Estimated Covariate Effects of the Exposure-Response of Gr.2+
IMAE:s (Revised Full Model)
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B5 (46 - 77) 1.03 (0.893, 1.2)

Ipi Cavg1 [ug/mL] 2.02 (1,61, 2 85)
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Hazard Ratio
+< Estimate (5% Cl): Categorical # Estimate (95% Cl); Continuous (PS5)
& Estimate (95% CI): Continuous (PDS) Estimate (Continuous Values > Madian)

Analysis-Directory: /global‘pkms/data/CA/209/ nscle-11L-9LA/prd/er-imae/final/

Program Source: Analysis Directorv/R/scripts/er-imae-gr2-9la Rmd

Source: Analysis Directory/R/export/rev-model-dev-smr.csv

Note: Continuous covanate effects (95% CI) at the 5th/95th percentiles of the covariate are represented by horizontal
width of boxes (horizontal lines). Open/shaded width of boxes represents the range of covanate effects from the
reference to the 5th/95th percentile of the covanate.

Note: The reference value of ipilimumab Cavgl utilized to calculate the HE 1s 0.001 pg/mL. as log-transformed value
of Cavgl = 0 1s not defined.

The estimated effects of nivolumab and ipilimumab Cavg1l indicate that the risk of Gr2+ IMAEs is
higher in subjects who receive these agents compared to chemotherapy alone. Additionally, the log-
linear functional form of nivolumab Cavgl, and the magnitude of the estimated effect indicates the
effect of nivolumab reaches a plateau at the exposures produced by the 3 mg/kg Q2W, 240 mg Q2W,
and 360 mg Q3W doses. On the other hand, the risk of Gr2+ IMAEs is higher for subjects at the 95th
percentile of exposure produced by an ipilimumab dose of 1 mg/kg Q6W, relative to the 5t percentile
exposure at the same dose level.
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Importantly, the interaction between nivolumab and ipilimumab Cavgl was not significant (the model
without any interaction had the lowest BIC) indicating that the risk of Gr2+ IMAEs due to exposure of
these agents was additive, and not synergistic. In addition, the potential interaction of the effect of
chemotherapy was assessed and found to also not be significant (the model without any interaction
had the lowest BIC). This indicates that chemotherapy does not change the risk of Gr2+ IMAE due to
nivolumab and ipilimumab exposure.

The only covariates that had significant effects on the risk of Gr2+ IMAEs were sex and smoking status
(95% CI excluded null effect). The risk was higher in females relative to males, and lower in non-
smokers compared with current/former smokers.

Figure 5.2.2-1: Model Evaluation of the Exposure-Response of Gr2+ IMAF (Full
Model), by Treatment Regimen
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Amnalysis-Directory: /global/pkms/data/CA/209/ nscle-1L-9L A/prd/er-tmae/final/

Program Source: Analysis-Directory/R/scripts/er-imae-gr2-9la rmd

Source: Analysis-Directory/R/plots/vpc-imgr2-rfull-trt png

MNote: C: histology-based platinum-doublet chemotherapy; N- nivolumab 240 mg or 3 mg'kg Q2W monotherapy:
N+C: nivolumab 360 mg Q3W + 4 cycles of histology-based platinum-doublet chemotherapy; N+L nivelumab
Imgkg QIW + ipilimumab 1 mg'kg Q6W; N+I+C: nivolumab 360 mg Q3W and ipilimumab 1 mgkg Q6W plus
2 cyeles of platinum-doublet chemotherapy

2.3.5. Discussion on clinical pharmacology

Analytical methods

Validated bioanalytical methods were used to support the clinical pharmacology programs of nivolumab
and ipilimumab. The Method BAL-II/MOA/061 for nivolumab and Method ICD 267 for ipilimumab were
previously validated. In addition, updated cross-validated bioanalytical methods for nivolumab and
ipilimumab concentrations used in CA2099LA between PPD and WuXi. The results show that
concentrations generated by the two testing labs at PPD and WuXi produced equivalent results
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In general, the analytical methods were validated successfully with respect to selectivity, sensitivity,
calibration curve fitting, accuracy, precision, recovery, matrix effect and dilution. Analyte stability was
demonstrated for freeze/thaw, whole blood stability room temperature and extract storage conditions
and long-term matrix stability.

The in-study validations have been submitted for both clinical studies CA2099LA and CA209227. The
calibration standards and the QCs were acceptable for both studies. For both studies, the reason for the
re-analysis of samples are considered acceptable. Study samples analysed and reported for nivolumab
and ipilimumab in support of studies CA299LA and CA209227 were covered by the long-term stability
demonstrated at nominal at -70 °C.

The incurred sample re-analysis was performed in study CA2099LA for both analytes. The results show
that the ISR measurements were within £30% deviations

Pharmacokinetics

A model-based analysis has been implemented to describe the pharmacokinetics of both nivolumab
and ipilimumab based on previous population PK models of nivolumab and ipilimumab developed in
monotherapy and combination in multiple tumour types, including patients with NSCLC.

The number of included clinical trials, patients, and observations seems adequate. The proportion of
data below the limit of quantification is low (<10%), so its exclusion should not be relevant in the
estimation of PK parameters.

Base population PK model of nivolumab

The PK structural model used has been maintained from the previous population models, allowing the
re-estimation of the PK structural parameters and the previously identified covariates. Despite the fact
that the condition number is adequate, the effect of several covariates (OTH, LINE and RAA) on CL
were not statistically significant, since 95% CI includes 0. Furthermore, some of these parameters
presented RSE values higher than 35%, which indicates high uncertainty in its estimation. A model
refinement has been implemented, showing a more parsimonious model with similar parameter
estimates compared to the full model. The current developed model should be used for further model
evaluation exercises.

Final population PK model of nivolumab

The final model incorporates as covariates, the effects on CL and Vc of the schemes combined with
ipilimumab or nivolumab and/or chemotherapy. This strategy evaluates the effect of the combination
(nivolumab or ipilimumab and/or chemotherapy) as a categorical effect, without taking into account
other mechanistic approaches that would justify the changes in CL or Vc with a continuous function
based on nivolumab or ipilimumab plasma levels.

According to the pc-VPC (time after last dose), the bias in Vc and an over-estimation of the inter-
individual variability of Vc are confirmed. On the other hand, based on the pc-VPC (time after last
dose), there is an underestimation of the plasma levels of nivolumab around 24 hours, which indicates
that the effect of the co-administration of ipilimumab and/or chemotherapy may be biased. The
influence of patient’s drop-out was suggested to explain the slight bias observed in pc-VPC. Responder
patients tend to show a greater decrease on CL over time, which may influence model predictions
observed in pc-VPC.

Intensive dosage regimens with ipilimumab (Q3W) cause clinically relevant increases in CL, which
would lead to lower nivolumab plasma levels. However, according to the pc-VPC, this effect is over-
estimated, since the experimental values are not adequately captured by the 95% PI of the 50t
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percentile. Therefore, the clinical evaluation of the PK parameters and the exposure endpoints should
be carried out once the model is updated.

Final population PK model of ipilimumab

The statistical significance of several covariates (NSCL, NIVO 0.3 Q3W, and NIVO 3 Q3W) are
questioned, since their 95% CI includes 0. A clinically relevant effect was observed on patients with
low body weight (20-30% change in exposure) which may influence the exposure metrics.

The co-administration of nivolumab modifies the ratio of steady-state clearance to baseline clearance
in a clinically relevant way. Similarly, co-administration of nivolumab produces a clinically relevant
increase in CL, which could lead to relevant decrease in ipilimumab exposure. Therefore, it is highly
relevant to evaluate the impact of co-administration of nivolumab or ipilimumab using a continuous
function that relates the plasma levels of both analytes. Currently, the effect that the administration of
nivolumab clearly causes on the PK parameters of ipilimumab have been described empirically,
allowing inconsistent results (i.e. 3 mg/kg Q3W vs 0.3 and 1 mg/kg Q3W)

Special populations

The impact of ethnicity on both nivolumab and ipilimumab CLO and nivolumab and ipilimumab
CLss/CLO seems negligible and within the inter-individual variability observed. However, this analysis
should be updated once the results from the structural joint population PK model become available.

Exposure-response of efficacy

The exposure-response model seems able to characterize the time-course of the cumulative probability
of death in 1L NSCLC patients for both treatment arms: nivolumab 360 mg Q3W + ipilimumab 1
mg/kg Q6W + 2 cycles of platinum-doublet chemotherapy, and 4 cycles of platinum-doublet
chemotherapy. Due to the absence of nivolumab CL in the chemotherapy arm, nivolumab Cavg was
initially included in the model. No statistical relationship was found when ipilimumab exposure was
considered. However, the sensitive analysis revealed nivolumab exposure was not a significant
predictor of OS, and baseline CL was included. This leads to observe that higher nivolumab Cavg and,
at the same time, higher baseline nivolumab CL are associated with a high risk of death. The Applicant
justified the inverse relationship as a consequence of having used data from only 1 dose level and the
high correlation among both variables.

Exposure-response of safety:

The logistic regression model of Gr2+ IMAEs seems capable to describe the cumulative probability of
the 1st occurrence of a Gr2+ IMAE in 1L NSCLC patients. An additive effect of higher risk of Gr2+
IMAEs was linked with nivolumab and ipilimumab exposure compared to the chemotherapy arm. The
risk of occurrence of Gr2+ IMAEs were similar across the exposure of ipilimumab, suggesting that no
exposure-safety relationship was established. The influence of concomitant administration of 2 cycles
of platinum-based chemotherapy is unknown. From a clinical pharmacology perspective, it is
impossible to link the higher risk of Gr2+ IMAEs to the observed exposure of nivolumab and
ipilimumab.

The estimated effects of nivolumab and ipilimumab Cavgl suggest that the risk of IMAEs is lower in
subjects with higher nivolumab Cavgl, and higher in subjects with higher ipilimumab Cavgl. However,
these estimated effects are highly and negatively correlated (r = -0.93) and should be interpreted in
this context. The high negative correlation in the estimated effects of nivolumab and ipilimumab Cavgl
is not unexpected given the high correlation between these measures of exposure (r = 0.89). The high
negative correlation indicates that the effect of ipilimumab Cavgl may be overestimated, whereas the
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effect of nivolumab Cavgl may be underestimated, especially as it is unlikely that the risk of IMAEs
decreases with higher nivolumab Cavgl.

Notably, all models that included nivolumab and ipilimumab exposure provided a better fit to the data
than the null model (which included only covariates and no exposure predictors). Given the high
negative correlation between the parameter estimates of nivolumab and ipilimumab Cavgl (r = -93),
the full model was revised by inclusion of data from CA209227.

2.3.6. Conclusions on clinical pharmacology

The Clinical Pharmacology evaluation of nivolumab and ipilimumab in monotherapy and combination
regimens with and without chemotherapy in subjects with NSCLC has been characterized using
population PK models previously developed. A model refinement has been implemented to account for
significant parameter-covariates relationships, which increased the stability of the model.

2.4. Clinical efficacy

A total of 3 studies are submitted to support the application:
e Study CA209568 phase II Part 2(dose finding study)
e Study CA209229LA (main study)
e Study CA209227 (supportive study)

2.4.1. Dose response study

Phase II Study CA209568 Part 2 (“dose finding”)

Study CA209568 is a Phase 2 study designed to evaluate the efficacy and safety of nivo+ipi+chemo in
subjects with stage IV NSCLC previously untreated for advanced diseases. The study includes 2
independent sub-studies or parts.

In Part 1 of the study, all patients were treated with nivo+ipi. Part 1 of this study has been assessed in
EMEA/H/C/WS/1372/0053 (nivo+ipi (TMB) procedure - withdrawn).

In Part 2, patients are treated with nivo + ipi + chemo in combination with histology-based platinum
doublet chemotherapy for 2 cycles followed by nivo + ipi until progression or a max for 2 years. This
Part 2 will be the focus in the current application.

Title: A study of nivolumab in combination with ipilimumab (part 1); and nivolumab +
ipilimumab in combination with chemotherapy (part 2) as first line therapy in stage IV Non-
Small Cell Lung Cancer (NSCLC).

Method: Ongoing phase II trial (Figure 1). Part 2 of the trial was designed as a safety lead-in phase
to evaluate safe dose levels for the combination of nivo+ipi+chemo.

Figure 1 Study design schematic of study CA 209568 (part 2)
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or Clsplatin 75ma/m? + Pemetreced 500madm’

Primary objective

e To determine the incidence of the dose limiting toxicity (DLT) during DLT evaluation period
(within 9 weeks after first dose)

e To determine the safety and tolerability of nivo+ ipi combined with chemotherapy
Secondary objective

e To evaluate the ORR, PFS by investigator assessment per RECIST 1.1 and OS
Main in-and exclusion criteria:

- Adult patients aged > 18 years, with measurable, treatment naive advanced stage IV NSCLC

- Tumour tissue should be available for PD-L1 immunohistochemical (IHC) testing by central
screening

- Patients with an EGFR mutation or ALK translocation were not allowed to participate

Treatments Part 2

Nivolumab 360 mg Q3W and ipilimumab 1 mg/kg Q6W in combination with 2 cycles of histology-based
platinum doublet chemotherapy (Q3W):

e Squamous cell (SQ): carboplatin area under the concentration time curve (AUC) 6 + paclitaxel
200 mg/m?

e Non-squamous cell (NSQ) carboplatin (AUC 5 or 6) + pemetrexed 500 mg/m? or cisplatin 75m?
+ pemetrexed 500 mg/m?2

Nivolumab + ipilimumab could be administered up to 2 years.
Results

A total of 60 patients were enrolled and a total of 36 treated. The median age was 70 years (min, max
35-90) and most patients (n=16) were aged between 65-75 years. Most patients were male n=23
(64%) and the majority was white n=32 (89%). The most included histology was NSQ n=24 (65%).
Most patients n=18 (50%) had PD-L1 <1%.

The median duration of treatment was 6.36 months. A total of n=32 (89%) discontinued treatment
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during the treatment period. Most frequently reported reason for discontinuation was disease
progression n=16 (44%), followed by drug toxicity n=9 (25%).

Efficacy
After a minimum of 14.9 months of follow up?:
- The investigator’'s assessed ORR was 44.4% with a median DoR of 10.71 months

- The investigator’'s assessed median PFS after 35/36 (69%) of events was 8.74 months (95%
CI 5.26, 13.83)

- The median overall survival after 16/36 (44.4%) of events was 21.09 months (95% CI 6.54,
NA)

Safety

One patient met the predefined criteria for drug limiting safety during the first 9 weeks of treatment.
The DLT was a Grade 3 increased AST and ALT. The overall incidence of DLT was less than the
predefined incidence of < 25%.

No deaths were related to drug toxicity. Drug related Serious Adverse Events (SAEs) and drug related
AEs leading to discontinuation were reported in 36.1% and 22.2% of patients.

2.4.2. Main study

Title of Study

The main study to support this application is study CA2099LA:

A phase 3, randomised study of nivolumab plus ipilimumab in combination with
chemotherapy vs chemotherapy alone as first line therapy in stage IV Non-Small Cell Lung
Cancer (NSCLC). Eudra-CT: 2017-001195-35.

Methods

Study CA2099LA is an international 2-arm, 1:1 randomised, open label parallel group study to
compare the efficacy and safety of nivolumab+ ipilimumab + chemotherapy vs chemotherapy in the
first line treatment of stage IV NSCLC. Patients are stratified according to tumour histology (non-
squamous vs squamous), gender, and PD-L1 -Level (<1% vs =1%). Patients with non-quantifiable
PD-L1 expression were stratified as PD-L1 <1% (see Figure 2).

Figure 2 Schematic Study Design Study CA2099LA

1The results based on database lock of 22 Mar 2019 with clinical cut-off date 22 Jan 2019.
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Post Induction
) Nivolumab 360 mg/Q3 weeks
Nivolumab 360mg/Q3 weeks + Ipilimumab 1 mg/kg Q6 weeks
— Ipilimumab 1 mg/kg Q 6 weeks | until progression or
Stage IV NSCLC with histology-based platinum unacceptable toxicity, and up to
Treatment naive doublet chemotherapy (2 cycles) 24 months
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and by histology (5Q vs NSQ) $Q: Carboplatin AUC 6 and Paclitaxel 200 mg/m?

NSQ: Carboplatin AUC 5 or 6 and Pemetrexed 500 mg/m? or
Cisplatin 75 mg/m? and Pemetrexed 500 mg/m?

Abbreviations: ALK - anaplastic lymphoma kinase, AUC - area under the plasma drug concentration-
time curve, ECOG - Eastern Cooperative Oncology Group, EGFR - epidermal growth factor receptor,
NSQ - non-squamous, PD-L1 - programmed death ligand 1, Q3 - every 3, Q6 - every 6, R -
randomization, SQ - squamous

Study participants

Main inclusion criteria:

e Adult (> 18 years) male and female subjects with histologically confirmed stage IV or recurrent
NSCLC per the 7th International Association for the Study of Lung Cancer classification (IASLC)

e SQ or NSQ histology

e No prior systemic anti-cancer therapy (including epidermal growth factor receptor [EGFR] and
anaplastic lymphoma kinase [ALK] inhibitors) given as primary therapy for advanced or
metastatic disease

e Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0 or 1, with a life
expectancy of at least 3 months

e Available tumour tissue sample with an available central laboratory PD-L1
immunohistochemistry (IHC) test before randomisation

Exclusion criteria:
e With known EGFR mutations or ALK translocations sensitive to targeted inhibitor therapy

e Untreated central nervous system (CNS) metastases

Treatments

Prior to randomisation, the investigator decided if a subject with NSQ disease would receive cisplatin
therapy, based on cisplatin eligibility criteria.

e Treatment: nivolumab + ipilimumab + chemotherapy
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Nivolumab (360 mg Q3W) was administered with ipilimumab (1 mg/kg Q6W), plus 2 cycles of
histology-based chemotherapy as follows:

SQ histology: carboplatin area under the concentration time curve (AUC) 6 + paclitaxel 200 mg/m? (or
175 mg/m? as per local institutional practice)

NSQ histology: carboplatin AUC 5 or 6 + pemetrexed 500 mg/m?2 or cisplatin 75 mg/m?2 + pemetrexed
500 mg/m?

After 2 cycles, nivolumab and ipilimumab treatment could continue for up to 24 months, or until
Response Evaluation Criteria in Solid Tumours (RECIST) 1.1-defined disease progression or
unacceptable toxicity.

Patients might continue treatment beyond initial RECIST 1.1 defined progressive disease, as long as
they experience an investigator assessed clinical benefit without rapid disease progression, tolerated
treatment, had a stable performance status, the continuation of treatment would not delay an
imminent intervention to prevent serious disease complication, and had provided a written informed
consent for continuation of the immunotherapy.

¢ Treatment Chemotherapy

Histology dependent, platinum-based doublet chemotherapy was selected by the investigator and
administered on Day 1 Q3W for 4 cycles. Histology-based platinum-based doublet chemotherapy was
one of the following:

e SQ histology: carboplatin AUC 6 + paclitaxel 200 mg/m? (or 175 mg/m? as per local
institutional practice)

* NSQ histology: carboplatin AUC 5 or 6 + pemetrexed 500 mg/m? or cisplatin 75 mg/m?2 +
pemetrexed 500 mg/m?;
After 4 cycles, subjects with NSQ histology could continue to receive optional maintenance
therapy with 500 mg/m2 pemetrexed alone on Day 1 of each 3 weeks until disease progression
or unacceptable toxicity.

The investigator had to decide before randomisation if the patients should be treated with cisplatin or
with carboplatin.

Objectives

The primary and secondary objectives and endpoints are listed in Table 1.
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Table 1: Study Objectives and Endpuoints

Ohbjectives Endpoints
Primary
To compare the efficacy of nivolumab + Overall survival (O8)

ipilimumab-+chemotherapy (mvo+ipi+chemo) vs
chemotherapy in participants with histologically
confirmed stage I'V NSCLC

Secondary

To compare the efficacy of nivo+ipi+chemo vs Progression-free survival (PFS) and objective
chemotherapy in participants with histologcally response rate (ORR) by blinded independent central
confirmed stage IV NSCLC review (BICR)

To evaluate cfficacy outcomes in participants with ORR and PFS by BICR and OS in participants with
histologically confirmed stage IV NSCLC treated with different programmed death ligand 1 (PD-L1) levels

nivotipi+chemo vs chemotherapy with different PD-11
expression levels

Outcomes/endpoints

OS was defined as the time from randomisation to the date of death from any cause. OS was censored
on the last date a subject was known to be alive. Survival follow-up was to be conducted every 3
months after subject’s off-treatment date.

PFS (primary definition) was defined as the time from the randomisation date to the date of the first
documented tumour progression based on BICR assessment (per RECIST 1.1), or death from any
cause, whichever occurred first.

— Subjects who died without a reported prior progression were considered to have progressed on
the date of their death.

— Subjects who had not progressed or died were censored on the date of their last evaluable
tumour assessment.

— Subjects who did not have any on-study tumour assessments and did not die were censored
on the randomization date.

— Subjects who started any palliative local therapy or subsequent anti-cancer therapy without a
prior reported progression were censored at the last evaluable tumour assessment prior to
initiation of the palliative local therapy or subsequent anti-cancer therapy, whichever
procedure occurred first.

PFS (PFS2, secondary definition) is defined as the time from randomisation to objectively documented
progression after the next line of therapy, per investigator assessment, or to death from any cause,
whichever occurred first. Subjects who were alive and without progression after the next line of
therapy were censored at their last known alive date.

ORR was defined as the number of randomised subjects with a best overall response (BOR) of
confirmed CR or PR based on BICR assessments (using RECIST v1.1 criteria), divided by the number of
all randomised subjects. As part of the evaluation of ORR, duration of response (DoR) and time to
response (TTR) were evaluated for subjects who achieved confirmed PR or CR. DoR was defined as
the time between the date of first confirmed documented response (CR or PR) to the date of the first
documented BICR-assessed tumour progression (per RECIST 1.1), or death from any cause, whichever
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occurred first. TTR was defined as the time from randomisation to the date of the first confirmed
documented response (CR or PR), as assessed by the BICR. TTR was evaluated for responders
(confirmed CR or PR) only.

In both arms, on-study tumour assessments began at Week 6 post first dose date (~ 7 days) and were
performed every 6 weeks (~ 7 days) until Week 48. After Week 48, tumour assessments were
performed every 12 weeks (~ 7 days) until BICR assessed progression.

Sample size

Randomisation

Subjects were randomised 1:1 to treatment with nivo+ipi+chemo or chemotherapy. The stratification
factors for randomisation were: PD-L1 level (=1% vs < 1% or not quantifiable), histology (SQ vs
NSQ), and gender (male vs female).

Blinding (masking)

The treatments in this study were open-label.

— The personnel who conducted the PD-L1 and TMB testing were blinded to treatment group
assighment of individual subjects during the conduct of the study

— The whole BMS clinical study team were blinded to the aggregate treatment group information
up to database lock

Select members of the BMS clinical team were unblinded to the treatment group assignment of
individual subjects during the study in order to monitor the safety of individual subjects.

Statistical methods

e Sample size

The sample size was based on the comparison of the primary endpoint of OS between nivo+ipi+chemo
and chemotherapy with a 2-sided overall alpha of 0.05. The number of events was estimated assuming
an exponential distribution of OS for the chemotherapy arm and a piecewise exponential distribution
with a 3-month delayed treatment effect for the nivo+ipi+chemo arm.

Approximately 700 subjects were to be randomised to the nivo+ipi+chemo and chemotherapy arms in
a 1:1 ratio. Approximately 402 events (i.e., deaths), observed among the 700 randomized subjects,
would provide 81% power to detect an average hazard ratio (HR) of 0.75 with a type 1 error of 0.05
(2-sided). The average HR of 0.75 resulted from an assumed targeted HR of 1 for the initial 3 months
and a targeted HR of 0.68 for the time beyond 3 months and corresponded to a 33% increase in the
median OS (assuming a median OS of 13.93 months for chemotherapy alone and 18.57 months for
nivo+ipi+chemo, respectively).

e Primary outcome: OS analyses

The analysis of OS to compare nivo+ipi+chemo and chemotherapy was based on a 2-sided stratified
log-rank test stratified by histology (SQ vs NSQ), sex (male vs female), and PD-L1 level (2 1% vs <
1% or not quantifiable). A Lan-DeMets alpha spending function with O’Brien and Fleming type of

boundary was employed to determine the nominal significance level for the interim analysis (nominal
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significance level p < 0.033 is based on the actual number of OS events of 351). The stratified HR of
OS between the treatment groups (nivo+ipi+chemo vs chemotherapy) and corresponding 2-sided
96.71% confidence interval (CI) was estimated using a stratified Cox proportional hazard model, with
treatment arm as a single covariate. In addition, a 2-sided p-value was reported for the analysis of OS.
For descriptive purposes, a 2-sided 95% CI for the HR was also presented.

There was 1 planned interim analysis of OS for superiority to be performed at approximately 80% of
total events, i.e. 322. The stopping boundaries at the interim and final analyses were to be based on
the actual number of OS events at the time of the analysis using Lan-DeMets alpha spending function
with O’Brien-Fleming boundaries. If the interim analysis was performed exactly at 322 events, the
boundary in terms of statistical significance for declaring OS superiority would be 0.024 (HR boundary
of 0.78). The boundary for declaring superiority in terms of statistical significance for the final analysis
of OS after 402 events would then be 0.042 (HR boundary of 0.82).

¢ Planned interim analyses

At the time of the 03-Oct-2019 Data Base lock (DBL) the actual number of OS events was 351. The
planned interim analysis was performed and the primary analysis of OS for nivo+ipi+chemo vs
chemotherapy crossed the pre-specified boundary for statistical significance (nominal significance level
p < 0.033). Therefore, a final CSR was prepared based on the 03-Oct-2019 DBL.

e Secondary outcome: PFS

Comparison of PFS per BICR was a key secondary objective. 596 events would provide approximately
94% power to detect a HR of 0.75 with a type 1 error of 0.05 (2-sided).

The secondary objectives of this study (PFS and ORR by BICR assessment) were assessed using a
hierarchical testing procedure! with an overall experiment-wise 2-sided Type I error rate of 0.05.

PFS (primary definition adjusting for subsequent therapy) was compared between the treatment
groups via a stratified log-rank test among all randomised subjects. The stratification factors were
histology (SQ vs NSQ), sex (male vs female), and PD-L1 level (= 1% vs < 1% or not quantifiable). At
the time of the database lock, the actual number of PFS per BICR events was 481; therefore, the
O’Brien and Fleming adjusted alpha = 0.0252 was applied. The 2-sided log-rank p-value was reported.

e Secondary outcome: ORR and DOR

The number and percentage of subjects in each category of BOR per BICR (complete response [CR],
partial response [PR], stable disease [SD], progressive disease [PD], or unable to determine [UTD])
were presented, by treatment group. Estimates of response rate, along with its exact 2-sided 95% CI
by Clopper and Pearson'l were presented, by treatment group. An estimate of the difference in
response rates between the treatment groups along with the corresponding 2-sided 97.5% CI were
computed using the Cochran-Mantel-Haenszel (CMH) method of weighting, adjusting for stratification
factors'i,

The DoR for each treatment group was estimated using KM product limit method for subjects who
achieved PR or CR, including median values, 2-sided 95% Cls, and range.

Defined Populations
During the trial, the following patient populations were defined:

e Enrolled: Enrolled subjects who signed an ICF and were registered in IRT (used for
pre-treatment disposition).
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e Randomised: Subjects randomised to any treatment arm (used for demography, protocol
deviations, baseline characteristics, efficacy)

e Treated: Treated subjects, who received at least 1 dose of study drug (used for drug
exposure and safety)

Immunogenicity subjects: treated subjects with baseline and at least 1 post-baseline assessment for
ADA (used for immunogenicity).

Amendment No 02

In amendment No02, the study sample size was expanded from 420 to 700 participants to maintain
the power of the study to account for the adjusted HR from 0.65 to 0.70 assumption for the primary
objective and to allow for subgroup analyses. It removed 1-year re-treatment following progression

after maximum 2 years treatment duration and updated study endpoints i.e. TMB will be assessed in
both tissue and blood and the endpoint PFS2 was added.

Amendment No 04
Amendment No04 affected the statistical analyses, number of interim analyses and the endpoints.
e Statistical model adjustments and interim analyses

The study was amended because since the original design of the study, findings in other studies
assessing PD-1(L1) inhibitor + chemotherapy in first-line NSCLC showed PD-(L)1 inhibitor +
chemotherapy treatment was superior to chemotherapy alone, but showed a delayed effect in terms of
OS with late separation of the 0S. 2345678910

The study CA2099LA was revised to ensure a sufficient power to detect a survival benefit when a
delayed effect (late separation of curves after 3 months) occurred and the HR was adjusted.

In addition, the number of planned interim analyses was limited from two to one.
e Endpoint: blood TMB was moved from exploratory endpoints to secondary endpoint

The blood TMB was moved from an exploratory to a secondary endpoint, because based on the result
of external data (results from the study conducted with durvalumab (MYSTIC trial) and atezolizumab
(OAK and POPLAR studies)). It was hypothesised that blood TMB may correlate with efficacy of
immunotherapy with chemotherapy.

2 Gandhi L, Rodriguez-Abreu D, Gadgeel S, et al. Pembrolizumab plus chemotherapy in metastatic non-small-cell lung
cancer. N Engl J Med 2018; 378:2078-2092

3 Gadgeel SM, Garassino MC, Esteban E, et al. KEYNOTE-189: Updated OS and progression after the next line of therapy
(PFS2) with pembrolizumab (pembro) plus chemo with pemetrexed and platinum vs placebo plus chemo for metastatic
nonsquamous NSCLC. DOI: 10.1200/3C0.2019.37.15_suppl.9013 Journal of Clinical Oncology 37. Abstract 9013

4 Paz-Ares L, Luft A, Vicente D, et al. Pembrolizumab plus chemotherapy for squamous non-small-cell lung cancer. N Engl J
Med 2018; 379:2040-2051

5 Paz-Ares L, Vicente D, Tafreshi A, et al. Pembrolizumab plus chemotherapy in metastatic squamous NSCLC: final analysis
and progression after the next line of therapy (PFS2) in KEYNOTE-407. Poster presented at ESMO Sep 27-Oct 1, 2019,
Barcelona, Spain

6 Socinski MA, Jotte RM, Cappuzzo MDF, et al. Atezolizumab for first-line treatment of metastatic nonsquamous NSCLC. N
Engl J Med 2018; 378:2288-2301

7 Cappuzzo F, McCleod M, Hussein M, et al. IMpower130: Progression-free survival (PFS) and safety analysis from a
randomised phase 3 study of carboplatin + nab-paclitaxel (CnP) with or without atezolizumab (atezo) as first-line (1L)
therapy in advanced non-squamous NSCLC. ESMO 2018

8Socinski MA, Rittmeyer A, Shapovalov D, IMpower131: Progression-free survival (PFS) and overall survival (OS) analysis
of a randomised Phase III study of atezolizumab + carboplatin + paclitaxel or nab-paclitaxel vs carboplatin + nab-paclitaxel
as 1L therapy in advanced squamous NSCLC. ESMO 2018

9Barlesi F, Nishio M, Cobo M. IMpower 132: efficacy of atezolizumab + carboplatin/cisplatin + pemetrexed as 1L treatment
in key subgroups with stage IV non-squamous NSCLC. ESMO 2018

10 papadimitrakopoulou VA, Cobo M, Bordoni R, et al. IMpower132: PFS and Safety Results with 1L Atezolizumab +
Carboplatin/Cisplatin + Pemetrexed in Stage IV Non-Squamous NSCLC. Presentation at the International Association for the
Study of Lung Cancer 19th World Conference on Lung Cancer. Toronto, Canada
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Revision statistical analyses plan

In addition to the pre-planned analyses in the SAP, the following ad hoc analyses were conducted:
e Number of chemotherapy cycles received, all treated subjects

¢ Confirmed BOR per BICR, all randomised subjects with SQ histology per IRT

e Confirmed BOR per BICR, all randomised subjects with NSQ histology per IRT

¢ Confirmed BOR per BICR and disease control rate for all randomised subjects

e AEs leading to discontinuation by age category

e Summary of total number and exposure adjusted drug-related AEs

e Summary of total number and exposure adjusted SAEs

¢ Summary of total number and exposure adjusted drug-related SAEs

e Summary of total number and exposure adjusted AEs leading to discontinuation

¢ Summary of total number and exposure adjusted drug-related AEs leading to discontinuation
e Confirmed BOR and ORR by PD-L1 expression (1-49%, = 50%)

e SAE listing Investigator assessment of suspected causal relationship for each agent in the study
drug regimen for all treated subjects

Data monitoring committee

During the study, the Data Monitoring Committee (DMC) was established to provide oversight of the
safety and efficacy considerations in study CA2099LA and to provide advice to BMS regarding actions
deemed necessary of the continuing protection of enrolled subjects and those to be recruited, as well
as for the continuing validity and scientific merit of the study results.

The DMC members had no conflict of interest that could bias their opinion.

Results

Recruitment and participant flow

A total of 719 patients were randomised in 103 sites in 19 countries. The first patient was randomised
03 Oct 2017; the last patient was randomised 30 Jan 2019.

From the 1150 patients that signed an informed consent a total of 431 subjects were not randomised
(37.5%) with the most common reason that inclusion/exclusion criteria were no longer met (85.4%).
Among the criteria not fulfilled, the most common were ECOG PS <1 not confirmed prior to
randomisation, tumour tissue sample not available at a central laboratory for PD-L1 IHC testing,
presence of untreated CNS metastases and presence of sensitising EGFR mutation or unknown or
indeterminate EGFR status for patients with NSQ histology.

Figure 3 Patient flow study CA2099LA
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Assessed for Eligibility
(N=1150)

Randomised N=719

l

Allocated to nivo+ipi + chemo n= 361
Received allocated intervention n= 358.
Did not receive Allocated intervention
n=3

Adverse event n=1

Withdrew informed consent n=1

Randomised n=361

Treated n=358

Not continuing during treatment period
n=239
Disease progression n=150 (42%)
Study drug toxicity n= 53 (15%)
Death n=2 (1%)
Adverse event unrelated to study drug n= 24
(7%)
Subject request to discontinue treatment n=1
(0%)

Subject withdrew informed consent n= 3 (1%)

Not continuing in the study N=57 (16%)
Death n=54 (15%)
Subject withdrew informed consent n= 3 (1%)
Lost to follow up n=0 (0%)
Other n=4 (1%)

Conduct of the study

Allocated to chemo n= 358
Received allocated intervention n= 349
Did not receive Allocated intervention n=9
Withdrew informed consent n=3
No longer meets study criteria n=4
Other n=2

Randomised n=358

Treated n=349

Not continuing during treatment period
n= 208
Disease progression n=142 (41%)
Study drug toxicity n= 21 (6%)
Death n=1 (0%)
Adverse event unrelated to study drug n= 23 (6%)
Subject request to discontinue treatment n= 6(2%)
Subject withdrew informed consent n=4 (1%)
Lost to follow up n=1 (0%)
Other n= 5 (1%)

Not continuing in the study n=40 (12%)
Death n=40 (12%)
Subject withdrew informed consent n= 4 (1%)
Lost to follow up n=1 (0%)
Other n=1 (0%)

The original study was dated 10 May 2017. Before the 03-Oct-2019 Data base lock 4 global revisions,
2 site specific amendments, and 4 administrative letters were conducted.

The summary of the major global protocol revision is provided in Table 2.

Protocol revision 02 and 04 included protocol adjustments that might have affected the primary
endpoint analyses and target population.

Table 3 Summary of major global protocol revisions

Document Date of Summary of change

issue
Revised 08-Mar-2019 | ¢« Updated the two planned interim analyses to one single interim
protocol 04 analysis

Assessment report

EMA/CHMP/603938/2020

Page 85/157




The interim and final analyses were updated with number of
events, power, hazard ratios, and projected timing of events,

Blood TMB moved to secondary endpoint from exploratory
endpoint

Revised 24-]Jan-2019 Updated appendix 3: Adverse Events and Serious Adverse
protocol 03 Events: Definitions and procedures for recording, evaluating,
follow up and reporting

Updated appendix 4: woman of childbearing potential definition
and methods of contraception
Updated appendix 6 for management of algorithms for immuno-
oncology use
Excluded vaccine use

Revised 02-Jul-2018 Removed 1-year re-treatment after progression

rotocol 02

P Provided updated safety data from CA 209568 safety lead in
study
Expanded study sample size, updated study endpoints
Updated document with program standards and corrected
internal inconsistencies

Administrative | 09-Oct 2017 Added neurological adverse event management in algorithm

letter 01

Revised 10-Aug 2017 Confirmed dosing language in study

rotocol 01

P Provided updated safety data from CA 209568 safety lead in
study
Biomarker objective was clarified
Typographical and formatting errors were corrected

Original 10-May 2017 Not applicable

protocol

Protocol deviations

Significant protocol deviations were defined as study conduct that differed significantly from the
protocol, including GCP noncompliance. A summary of significant protocol deviations is provided by
category and subcategory in Table 4.3.1-1
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Table 4.3.1-1: Summary of Significant Protocol Deviations

Nivo+lpi-Chemo Chemo Tatal
Failure to obtain written informed consent prior to each subject's participation in the
study ] 3 11
Failure to obtain written informed consent on the comrect approved version 7 3 10
Failure to consent on treatment beyond progression 1 0 1
Failure to report all SAEs in accordance with the time period required by (GCP, the
protocol, BMS and applicable regulations 10 17 27
Implementation of protocol changes prior to review by IRBJIEC (except when necessary
to eliminate an immediate hazard(s) to trial snbhjects) & 1 ]
Use of prohibited concomitant medications 4 1 5
Inclusion or exclusion deviations 19 26 55
Safety Labs Not Performed 11 5 16
Baseline Tumor Assessment 11 12 23

P

Adequate Tumor Shdes

L

Prior Therapy 0 < 4
EGFR Testing for Non Squamous NSCLC 1 3 4
Other < 1 5
Incorrect dosing or study treatment assignment 9 ] o
Table 4.3.1-1: Summary of Significant Protocol Deviations
Mivo+lpitChemo Chemo Total
Other 11 10 11
ECOG not done at screening and/or on D1 prior to dosing 1 2 3
D1 dose given =6 days post randomization < 1 5
Misclassified PD-L1 stratification level [IRT vs. Clinical database] 2 1 3
Mo baseline discase as per Investigator assessment 1 2 3
PRO not collected per protocol 2 = 6
Baseline ECG not performed 1 0 1
Cirand Total 77 59 136

Abbreviations: BMS - Bristol-Myers Squibb, Chemo - chemotherapy, D1 - day 1, ECG - electrocardiogram, ECOG - Eastern Cooperative Oncology Group, EGFR
- epidermal growth factor receptor, GOP - Good Clinical Practice, ICF - informed consent form, 1EC - independent cthics commitice, Ipi - ipilimumab, IRB -
institutional review board, IRT - interactive response technology, NMivo - nivolumab, NSCLC - non-small cell lung cancer, PD-L1 - programmed death ligand 1,
PRO - patient reported outcome, SAEs - serious adverse events
Relevant protocol deviations are those that are related to inclusion or exclusion criteria, study conduct,
study management, or subject assessment that were programmable and could potentially affect the

interpretability of study results. Relevant protocol deviations are predefined in the SAP.

Subjects with relevant protocol deviations are summarised in Table 4.3.2-1. Overall, relevant protocol
deviations (at study entry and on-treatment) were reported in a total of 11 (1.5%) randomised
subjects: 7 (1.9%) in the nivo+ipi+chemo arm, 4 (1.1%) in the chemotherapy arm.
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Table 4.3.2-1: Relevant Protocol Deviations Summary - All Randomized Subjects

Hiwo+Ind Honemo Chamo Total
M= 36l N = 358 H=T14
SUBJECTS WITH AT LEAST (ME DEVIATION T 1.5 4 ( 1.1y 11 ¢{( 1.5
AT ENTRANCE
SIBRJECT WITH MISCIASSEIFIED Po=-L1 STRATIFICATION LEVEL
[IFT W& OLINICAL DOETRBASE) 2 ( 0.8} 1 ( 0.3) I 0.4)
SURJECT WITH NO MEASIEARIF, DISEASE AT BASELTNE
FEFR. IMVESTIGATOR 1 0.3) 2 [ 0.8} 3 0.4)
=-TREATMENT [CEVIATICHE
SUBRIECT WO FECETVED FNTI=-CANCEF, THEFAFY 4 ( 1.1y 1 ( 0.3) 5q{ 0.7
SUBRIECT TFEATED DIFFEFENTLY AS FANDOMIZED i 0 o

Baseline data

Overall the baseline key demographics and disease characteristics appeared to be comparable (Table
4).

Table 4 Key Baseline Characteristics in All Randomised Subjects
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NivotIpi+Chemo Chemo Total

(N =2361) (N=2338) (N=T19)

Age (years)

Median 65.0 63.0 63.0

= 63 (n, %a) 176 (48.8) 178 (49.7) EREN )]

=65 and = 73 (m, %a) 148 (41.00 147 (41.1) 205 (4109

=75 (m, %) 37(10.2) 330D 00T

=85 (n, %) 0 2(0.8) 2{0.3)
Male (n, %) 252 (69.8) 252 (70.4) 304 (70.1)
Race (n, %)

White 322891 316 (88.3) 633 (BT

Black 5014 4(1.1) 9(1.3)

Asian (ncluding Chinese & Japanese) 3083 NEH 60 (8.3)

All other 4(1.13 g2 12(1.7)
Tumor Histology (o %)

50 Carcinoma 113 (31.3) 111 (31.0) 24317

NEQ Carcinoma 248 (6B.T) 247 (69.0) 495 (68.8)
Metastasis Site

Liver 6B (18.8) 87 (243 1535 (21.6)

CINS 63(17.5) 58(16.2) 121 (16.8)

Bone Q6 (26.6) 110 (30.7) 206 (28T
ECOG PS (n, %)

0 113 31.3) 112 (31.3) 233135

1 247 (68.4) 245 (68.4) 492 (68.4)

Mot Feported 1{0.3) 1(0.3) 2{0.3)
Smoking Status (1, %)

Current Former 315(87.3) 305 (85 620 (86.2)

Never smoker 46(12.1) 530148 99(13.8)
FD-L1 Level (n, %)
Cuantifiable

=1% 1353374 129 (36.0) 264 (36T

= 1% 203 (56.2) 203 (36.7) 406 (56.3)

1-49% 127(33.2) 106 (29.6) 233(324)

= 50% 716 (21.1) Qv 173 (24.1)
Not Cuantifiable 21 (5.8) 25(7.00 46 (6.4)
Mot Feported 2(0.6) 1(0.3) 3(04)

Abbreviations: CN5 - central nervous system. ECOG PS - Eastern Cooperative Oncology Group performance status,
W50 - non-squamecns, FD-L1 - programmed death ligand 1, 5Q) - squamons.

A total of 25 (6.9%) subjects in the nivo+ipi+chemo arm and 22 (6.1%) in the chemotherapy arm
received prior systemic anticancer therapy (platinum-based agent or other chemotherapy) in the
adjuvant, neo-adjuvant, or definitive chemoradiation setting.

108 (29.9%) of patients in the nivo+ipi+ chemo arm and 91 (25.4%) in the chemotherapy arm
received prior surgery related to cancer. 105 (29.1%) in the nivo +ipi + chemo arm and 83 (23.2%) in
the chemotherapy arm received prior radiotherapy.

Numbers analysed

Table 6 shows the defined patient population as included in the current trial.
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Table 5 Defined patient populations — number of included patients

Nivo+Ipi+ Chemo Total
Population Chemo
Enrolled: Enrolled subjects who signed an ICF and were 1150
registered in IRT (used for pre-treatment disposition).
Randomised: Subjects randomised to any treatment arm 361 358 719
Treated: Treated subjects, who received at least 1 dose of 358 349 707
study drug
Immunogenicity subjects: treated subjects with
baseline and at least 1 post-baseline assessment for ADA.
Nivolumab ADA Evaluable 308 - 308
Ipilimumab ADA Evaluable 305 - 305

Abbreviations: ADA - anti-drug antibody, ICF - informed consent form, IRT - Interactive Response

Technologies -

Outcomes and estimation (data cut-off date 3 Oct 2019)

Primary Endpoint Overall Survival

After a total of N=351/719 (49%) events, Nivo+ipi+chemo showed a median overall survival of 14.13

(95% CI: 13.24, 16.16) months compared to 10.74 (95% CI: 9.46, 12.45) months in the

chemotherapy arm. This resulted in an overall improvement of 4 months, resulting in an HR of 0.69

(96.71% CI: 0.55, 0.87); stratified log-rank test p-value = 0.0006 (Figure 5).

At database lock, 56.8% and 45.5% of randomised subjects in the nivo+ipi+chemo and chemotherapy

arms, respectively, were censored for OS (Figure 5).
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Figure 4 Kaplan-Meier Plot of Overall Survival - All Randomised Subjects

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

Probability of Overall Survival

0.2

0.1

0.0

r— -~ .. r - - T - - r - - 1t - - Tr T T T T T T T 1
0 3 6 9 12 15 18 21 24
Overall Survival (Months)
Number of Subjects at Risk
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—75— Nivo+Ipi+Chemo (events : 156/361), median and 95% CI : 14.13 (13.24, 16.16)
-<O-- Chemo (events : 195/358), median and 95% CI : 10.74 (9.46, 12.45)
Nivo+Ipi+Chemo vs Chemo - hazard ratio (96.71% CI): 0.69 (0.55, 0.87)
Stratified log-rank test p-value : 0.0006

Statistical model for hazard ratio and p-value: Stratified Cox proportional hazards model and stratified

log-rank test. Symbols represent censored observations.

No crossing of curves occurred during the first months of treatment, although at 15 months the curves
seem to touch, but interpretation is hampered by the large amount of censoring. Updated efficacy data
(data cut-off date 09 Mar 2020) were submitted confirming the separation of the curves, see figure

below.

Kaplan-Meier Plot of Overall Survival - All Randomised Subjects in CA2099LA - Final CSR (03-Oct-2019

Database Lock) [/eft] and Addendum 01 (09-Mar-2020 Database Lock) [right]
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Chemo (events : 242/358), median and 95% CI : 10.91 (9.46, 12.55)
Nivo+Ipi+Chemo vs Chemo - hazard ratio (95% Cl): 0.66 {0.55, 0.80)

Secondary endpoint, progression free survival

30

After a total of N=481 (67%) events, nivo+ipi+chemo showed a median progression free survival of

6.83 (95% CI: 5.55, 7.66) months compared to 4.96 (95% CI: 4.27, 5.55) months in the

chemotherapy arm. This resulted in an overall median improvement of 1.9 months, resulting in a HR =
0.72 (95% CI: 0.60, 0.86); stratified log-rank test p value = 0.0001.

Figure 5 Kaplan-Meier Plot of Progression-Free Survival per BICR, Primary Definition - All

Randomised Subjects
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--C- - Chemo (events : 249/358), median and 95% ClI : 4.96 (4.27, 5.55)
Nivo+Ipi+Chemo vs Chemo - hazard ratio (97.48% Cl): 0.70 (0.57, 0.86)

Stratified log-rank test p-value : 0.0001
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Statistical model for hazard ratio and p-value: Stratified Cox proportional hazards model and stratified
log-rank test.

Symbols represent censored observations.

The primary definition of PFS accounts for subsequent therapy by censoring at the last evaluable
tumour assessment on or prior to the date of subsequent therapy.

Secondary endpoint, PFS2

Median PFS2 per investigator were 13.34 (95% CI: 11.86, 14.46) and 8.71 (95% CI: 7.43, 9.79)
months for nivo+ipi+chemo vs chemotherapy, respectively. HR favoured the nivo+ipi+chemo arm
over the chemotherapy arm: 0.62 (95% CI: 0.51, 0.76). A total of 175 (48.5%) subjects in the
nivo+ipi+chemo arm and 226 (63.1%) subjects in the chemotherapy arm were censored (Figure 7).

Figure 6 Kaplan-Meier Plot of PFS2 - All Randomised Subjects
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Chemo
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@ Nivo+Ipi+Chemo (events : 175/361), median and 95% CI : 13.34 (11.86, 14.46)
- <27 - Chemo (events : 226/358), median and 95% CI : 8.71 (7.43, 9.79)
Nivo+Ipi+Chemo vs Chemo - hazard ratio (95% CI): 0.62 (0.51, 0.76)

Secondary endpoint: objective response rate

In all randomised subjects, BICR-assessed ORR was significantly higher with nivo+ipi+chemo than
with chemotherapy: 37.7% (95% CI: 32.7, 42.9) vs 25.1% (95% CI: 20.7, 30.0); stratified CMH test
p-value = 0.0003 (Table 9).

Table 6 Confirmed Best Overall Response per BICR - All Randomised Subjects
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N = 3 N = 358

(IWFIRMED EEST (WEFALL FESEOHSE
(IMFLETE FESPORIEE ((R) T L% 3 0.8
PARTIAL FESPOMSE (PR) 129 | 35.7) B7 { 24.3)
STREIE DISERSE (SO0 166 ( 46.0) 184 { 51.4)
PROGFESSIVE DISERSE (FO) 32 ( B.3) 45 { 12.6)
UMRELIE TO [ETERMINE (UTD) 24 [ 6.8} 30 ( 8.4)
MOT FEPCRTED 3( 0.8) 9 ( 2.5)
CEIECTIVE FESEONSE FATE (1) 1367381 ( 37.7%) 90/358 { 25.1%)

(35% CI) (32.7, 42.9 (20,7, 30.0)
DIFFEFEMNCE OF CBJECTIVE FESFONSE FRTES (2, 3) 12 4%

(97.5% CI) (4.8, 20.0)

(35% CI) (5.7, 18.1)
ESTIMATE OF ODOS FATIO (3, 4) 1.81

(97_5% CI) {1.25, 2.62)

(35% CI) (1.31, 2.50)
P-VALLE ({5) 00003
DISEASE COWNTROL FATE (&) 3027361 (B3.T7%) 274/358 (T76.5%)

(95% CI) (79.4, 87.3) (71.8, BO.E)

Per RECIST 1.1, confirmation of response required.

(1) CR+PR. confidence interval based on the Clopper and Pearson method.

(2) Strata adjusted difference in objective response rate (Nive+lpi+Chemo - Chemo) based on CMH method of
weighting.

(3) Stratified by Histology (squamous vs non-squamous), PO-L1(== 1% vs < 1%/not quantifiable), Sex (male vs
female) as entered nto the TRT.

(4) Strata adjusted odds ratio (Mivo+Ipi+Chemo over Chemo) using CMH method.

(5) Two-sided p-value from stratified CMH Test.

(6) CR+PR+5D, confidence interval based on the Clopper and Pearson method.

Source: Table 5.5.2_ Table 5.12.1 {Disease control rate)

Figure 7 Waterfall Plot of Best Percent Reduction from Baseline in Sum of Diameter of Target Lesions,
per BICR - All Randomised Subjects

Mivolumab + kpil b+ Pl Dowblet Chemaotherag Platinum Doublet Chemotherapy
100 100+

54

-25 -

=50

-75 <

Best Reduction from Baseline in Target Lesion (36
(=]
Best Reduction from Baseline in Target Lesion (58

=100 -100 -

Subjects Subjects

Subjects with target lesion at Baseline and at Least One On-Treatment Tumor Assessment.

Best reduction 1s maximum reduction in sum of diameters of target lesions {negative value means true reduction, positive value means increase only observed
over time).

Hortzontal reference line indicates the 30%% reduction consistent with a RECIST 1.1 response.

Asterisk symbol represents responders.

Square symbol represents %o change truncated to 1007

In all randomised subjects, the difference in unweighted ORRs favoured (ORR difference > 0%) the
immuno-chemotherapy combination over chemotherapy. (ORR difference > 0%) (Table 9).

Time to response (TTR) and duration of response (DoR)
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The nivo+ipi+chemo therapy group showed a prolonged median TTR per BICR of 2.51 months for all
confirmed responses, compared to 1.56 months for the chemotherapy group.

The nivo+ipi+chemo therapy group showed median DoR of 10.2 (95% CI 8.21, 13.01) compared to
5.09 (4.34, 7.00) for the chemotherapy group.

Table 8 Time to Response and Duration of Response per BICR - All Confirmed Responders

HiveorTind +Hohemo Chisme
N =13 H =980
TIME TO OBIECTIVE FESPOQIEE (MONTHS)
MEENH 2.81 2.55
MEDITEN 2.51 1.56
MIM, BRX 1.1, 10.86 1.2, 8.3
gL, Q3 1.41, 3.01 1.41, 2.86
STAENDARD DEVIATION 1.59% 1.72
DUFATION OF FESPOMEE (MIXMTHS)
MIN, MRX (A) 1.0+, lo.5+ 1.4+, 152+
MEDIEM (95% CI) (B) 10,02 (8.2, 13.01) 5.09 (4.34, 7.00)
N ENENT/N FESF (%) 577136 (41.%9) 54,90 (80.0)
FROPORTION OF SUBJECTS WITH DURATICH
OF FESPMSE OF AT LERST (95% CI) (C)
3 MOMTHS 0.88 (0.81, 0.92) 0.76 (0.86, 0.84)
£ MOMTHS 0.74 (0.86, 0.B1) 0.41 (D.30, 0.52)

{A) Symbol + indicates a censored value.
{B) Median computed using Kaplan-Meier method.
{C) Based on Kaplan-Meier estimates of duration of response.

Ancillary analyses (data cut-off date 3 Oct 2019)

The subgroups analyses showed an overall outcome favouring the combination treatment compared to
chemotherapy, including the subgroups according to the stratification factors gender, PD-L1 status and
histology. The two subgroups according to PD-L1 expression and histology will be described in more
detail below.

The subgroups that favoured the chemotherapy arm were the small subgroups of patients aged =75
years (n=70), the subgroups of never smokers (n=99) and the patients with unquantifiable PD-L1
expression (n=46).
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Table 9 Forest Plot of Treatment Effect on Overall Survival in Predefined Subsets - All
Randomised Subjects
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sl 97 133 (247} 1391 (11.93, 14.03) 144 (245 946 (7.98, 11.01} 77 (060, B95) 5
Mol B poed ] 1({ 1) WY A, NA) 1{ 0 400 (A, MA
'Hnnlﬂlu? Shatae
CunresAF ormer -721] 134 (5 1413 (154, 1618 173 (305 10002 (0,97, 1206} 065 (052, 082} e
M Srkond ] 2 [ 46} 1180 @02, NA) 22 { 53 1355 (046, MA ] 115 (0G4, 208) o e
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. Forest Plot of Treatment Effect on Overall Survival in Predefined Subsets - All Randomized Subjects
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PO Sl
Mot Quartfiable 46 14 | 21} VB4 (716, 1950 12 { 29 1705 (64, NA) 164 (074, 163} + -
1% 54 =5 (135) 1408 (1324, MA) 72 {120 9.85 (769, 13,73} 065 (046, .02 -
=% L] OF (T3 T4E3 (1300, by 111 {E03p 1058 (238, VT 55) 67 (050, 08 +
1.4 733 =8 [127] 14.45 (1245, BA) &1 {106) 10.25 (8.67, 1232} 061 (.48, 0.08] -
==50% 173 = [ a) 1413 (1239, MAJ 50 ¢ 9 1136 (9.26, NLA] 0% (047, 1.02) *
Mot Reparad 1 ai 7 B [ IR ] A
Dissase Sage
" 658 145 (330 1483 (1311, 16,18 18 (338 1087 (0.8, 1331} 074 (0.5, 0o -
PaciiFnen 1 Malasialis Ditaks 51 [ 3} 15.5F (1745 MAJ 14 { 20 905 i6.ED, VFR1} 032 ns 072 -
CHE Melasiasis
e (F3] =] 1263 (1232, MA) a1y Sm M6 (4.99, 1007 042 (0.2 063} -
™ S8 131 (28 1408 (13.24, 16.16) 154 {300} 1137 (0.7, 1373} 078 (062, 0.94) .
ILiver Mistaziyms.
Ve 155 40 [ GA) 808 (7431377 57 BT &02 (6.60. 1007} 081 (053, 1.0 *
e =54 116 (a3} 1554 (1357, MA) 138 (271) 10.E5 (1,35, 1673} 08 054, 0 ES] ——
IBone MBlASIaGS
es 305 51 [ D&} 11.83 (861, 15.800 T3 110 2.07F (6,60, D485) O&7 (047, 097} -
Mo 513 1% [265) 15.44 (1334, MA) 123 a8y 1206 (1035 1705) 073 (056 0.95) -
Fctual Investagator's Choice Therapy
e plalinCisp lalind P ameted L4 110 1) 434 (MA MRS 44 &b 1002 i1.44, LA}
CabalalinFackzse] e E=RRLE ] 1367 (1139, 1557) 67 (1100 BAT (216 VEEY 065 (045 093} *
CarboplatinacierelPenetressd 2 o i MA 14 1h 1025 (NAL NA
CarbaplalinPamatased el & 168} 1580 (1324, WA 86 {163 10.74 {9,113, 1633} 063 (050, 094 e
CisplatinPamatroed 143 7 | 73} MLA (1232, MAY 33 { By 1255 (0.46, NLA | 074 (045 123} .
PacitaxsiFemetresed 1 1( 1} a8 MA, NAD [ ] HA |
Mol Feported LH 3009 1,74 (0%, 9.03) Ay W NA (1,58, NA) OO6as 025 025 0§ 1 7
Nio#HCEmE = = Chema

HF. 15 not computed for subsets (except age, race, region, and sex) category with less than 10 subjects per treatment group.

In a subgroup analysis for all randomised subjects, PFS HRs by primary definition for most subgroups
favoured (HR < 1) the nivo+ipi+chemo treatment, including the subgroups according to gender,
histology and PD-L1 status. The subgroups according to histology and PD-L1 status will be described in
more detail below.
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Table 10 Forest Plot of Treatment Effect on PFS per BICR, Primary Definition in Predefined

Subsets - All Randomised Subjects.
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L] 513 TE0 5] BDG (591, 0.6 1M §2amy 540 4,40, & 78| 0 (DAY, DaEr L
dAciual Invesbigators Choice Therapy
Earboplalin/Cinplatin Femetmod ? 10 1) LAl MNAL HAG L] A&N (0.09, 1043}
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HF. is not computed for subsets (except age, race, region, and sex) category with less than 10 subjects per treatment group.

The nivo+ipi+chemo treatment favoured response over chemotherapy in most subgroups, including
the subgroups according to histology (SQ, NSQ) and PD-L1 expression (Table 12 ). The latter two

subgroups will be described in more detail below.

Table 11 Forest Plot of Treatment Effect on ORR per BICR in Predefined Subsets - All

Randomized Subjects
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difference was calculated using Newcombe method.

I Analysis according to subgroup defined by baseline PD-L1 expression

Chemo .

WA S B W =W

Chemo e HivarIpi+Chema

Hive + Ipi+Chema

The efficacy benefit of nivo+ipi+chemo vs chemotherapy was observed regardless of PD-L1 status (<
1%, = 1%, 1 - 49%, and = 50%) and across all efficacy endpoints (OS, PFS, ORR) (Table 15, Figure

8, Figure 9).

Table 15 Efficacy of Nivolumab + Ipilimumab + Chemotherapy vs Chemotherapy by Baseline
PD-L1 Levels -All Randomised Subjects

PD-L1 < 1%

PD-L1 = 1%

PD-L1 1-49%

PD-L1 = 50%
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. . Chem N . Chem ) . Chem ) . Chem
Nivo+Ipi Nivo+Ipi Nivo+Ipi Nivo+Ipi
+ Chemo _ + Chemo _ + Chemo _ + Chemo _
N =135 ~ N = 203 " N =127 ' N=76 -
129 203 106 97
oS
HR (95%
cyp 0.65 (0.46, 0.92) 0.67 (0.51, 0.89) 0.69 (0.48, 0.98) 0.64 (0.41, 1.02)
Events, n 55 72 87 111 58 61 29 50
(%) (40.7) (55.8) | (42.9) (54.7) | (45.7) (57.5) | (38.2) (51.5)
Median 14.03 9.95 14.23 10.58 14.46 10.25 14.13 11.86
0S, mo.? (13.24, (7.69, | (13.08, (9.36, | (12.45, (8.67, | (12.39, (9.26,
(95% CI) NA) 13.73) | NA) 12.55) | NA) 12.22) | NA) NA)
PFS per BICR
(1 Definition)
HR (95%
cnye 0.77 (0.57, 1.03) 0.67 (0.53, 0.85) 0.71 (0.52, 0.97) 0.59 (0.40, 0.86)
Events, n 85 92 130 140 87 72 43 68
(%) (63.0) (71.3) (64.0) (69.0) | (68.5) (67.9) | (56.6) (70.1)
Median 5.82 4.86 7.03 4.70 6.74 5.29 8.28 4.27
PFS, mo.2  (4.40, (4.17, | (5.55, (4.24, | (5.39, (4.24, | (4.47, (4.14,
(95% CI) 7.26) 5.65) 8.51) 5.55) 8.51) 5.68) 11.50) 5.45)
ORR per BICR (CR +
PR)
ORR 31.1 20.9 41.9 27.6 37.8 24.5 48.7 30.9
(95% CI), (23.4, (14.3, | (35.0, (21.6, | (29.3, (16.7, | (37.0, (21.9,
%° 39.6) 29.0) 49.0) 34.3) 46.8) 33.8) 60.4) 41.1)
Unweighte
d ORR
difference  10.2 (-0.4, 20.5) 14.3 (5.0, 23.2) 13.3 (1.3, 24.5) 17.8 (3.1, 31.6)
(95% CI),

%

Minimum follow-up (date of the last subject randomised to date of the cutoff for OS) was 8.1 months
for OS; median follow-up (date of randomisation to the last known date alive or death date) was 10.35
months for the nivo+ipi+chemo arm and 9.07 months for the chemo arm. The OS medians would
likely be influenced by a high proportion of censored subjects.

Abbreviations: BICR - blinded independent central review; BOR - best overall response, chemo -
chemotherapy; CI - confidence interval;, CR - complete response; HR - hazard ratio; ipi - ipilimumab;
nivo - nivolumab; ORR - objective response rate; OS - overall survival; PD - progressive disease, PD-
L1 - programmed death-ligand 1; PFS - progression-free survival, PR - partial response, SD - stable

disease, UTD - unable to determine

a Based on Kaplan-Meier estimates

b Unstratified Cox proportional hazards model
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CR or PR; CI based on the Clopper and Pearson method

Figure 7 Kaplan-Meier Plot of Overall Survival by PD-L1 Expression Level - All Randomised

Subjects
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Figure 8 Kaplan-Meier Plot of Overall Survival by PD-L1 Expression Level - All Randomised

Subjects
FD-L1 1-49% FD-L1 = 50%
1.0
0.9
0.8 -
3 4
a7 £
3 5
= 06 5
£ H
5 0.5 =]
B k3
Zo04 2
E 3
% 0.3 £
a [
0.2 0.2
®1 0.1
00 T T T T T T T 0.0 T T T T T T T T
o 3 [ 9 12 15 8 21 24 o 3 & il A F3 15 18 Fil 24
Crverall Survival (Momhish Orverall Survival (Monihs)
Murmber of Subgects at Risk wumbser of Subjects at Risk
MivorHpi+Chemo Mg+ i+ Chemo
127 15 1m a2 53 23 7 [} a 76 &9 [ 56 F.8) a8 3 1 4
Chemo Chema
106 95 a0 53 26 13 4 L} 1} ar B3 69 54 2 m ] o 0

iva+ipi+Chemo (events © 5801 27). median and 95% C1: 14,46 (12,45, NA)
Cherma (events : 61/108), median and 95% CI: 10.25 (8.67, 12.22)
Mivo+ipi+Chamo vs Chemo - hazard ratio (95% C1); 0.69 (0.48, 0.98)

Mive+ipa+Chame (events : 2976), median and 55% C1: 14,13 (12,39, MA)
Chema (events | 5097}, medan and 95% CI 2 11.86 (9.26, NLA)
Mivo+ipi+Chemo vs Chomo - hazard ratio (95% CI); 0.64 (0,41, 1.02)

Statistical modeal for hazard ratie: unstratifisd Cox proportional hazards moedel
Subgroups defined basad on baseline PD-L1 axprassion lavel in the clinical databass.
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Table 12 Outcome in patients with unquantifiable

PD-L1

Nivo + ipi + chemo

chemo
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Number 21 26

Events 14/21 (67%) 12/25 (48%)
HR HR 1.64 (95% CI 0.74, 1.01)

mOS (months) 10.84 17.05

95% CI 7.16, 15.57 8.64, NA
PFS HR 0.77 (0.88, 1.01)

mPFS (months) 6.14 5.78

95% CI (3.61, 11.47) (2.83, 8.84)
ORR 7/21 (33%) 7/25 (28%)
95% CI 14.6, 57.0 12.1,49.4

Table made by assessor, based on the data from Table 7 (OS), Table 8 (PFS) Table 12 (ORR)

Analysis of outcome per histology

The nivo+ ipi+ chemo groups showed in both the NSQ and SQ population a more favourable OS, PFS
and ORR compared to the chemotherapy group. The largest differences with chemotherapy were
observed in the SQ group (Table 15, Figure 10).

Table 13 Efficacy of Nivolumab + Ipilimumab + Chemotherapy vs Chemotherapy by Histology -All
Randomised Subjects

Squamous (N = 227) Non-Squamous (N = 492)
Nivo Nivo+Ipi+Ch
+Ipi+Chemo Chemo emo ’ Chemo
P N=112 N = 246
N =115 N = 246
Overall Survival (0S)
HR (95% CI)b 0.65 (0.46, 0.93) 0.72 (0.55, 0.93)
Events, n (%) 56 (48.7) 69 (61.6) 100 (40.7) 126 (51.2)
) 13.67 (12.39, 8.97 (7.16, 15.80 (13.08, 11.40 (9.69,
Median OS (95% CI), mo.2
15.57) 12.22) NA) 16.33)

PFS per BICR (1st Definition)

HR (95% CI)b 0.57 (0.42, 0.79) 0.78 (0.63, 0.97)

Events, n (%) 78 (67.8) 82 (73.2) 154 (62.6) 167 (67.9)

Median PFS (95% CI), 4.30 (4.17, 6.97 (5.55, 5.55 (4.47,
5.65 (4.44, 9.69)

mo.? 4.99) 8.05) 5.78)
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Squamous (N = 227)

Non-Squamous (N = 492)

Nivo Nivo+Ipi+Ch
i Chemo Chemo
+Ipi+Chemo emo
N=112 N = 246
N =115 N = 246
ORR per BICR (CR +
PR)
31.3 (22.8, 32.5 (26.7, 22.4 (17.3,
ORR (95% CI), %¢ 48.7 (39.3, 58.2)
40.7) 38.8) 28.1)
Unweighted ORR 17.4 (4.7, 29.4) 10.2 (2.3, 17.9)
difference (95% CI), % ' e ' e
BOR per BICR, n (%)
CR 5 (4.3) 0 2 (0.8) 3(1.2)
PR 51 (44.3) 35 (31.3) 78 (31.7) 52 (21.1)
SD 40 (34.8) 50 (44.6) 126 (51.2) 134 (54.5)
PD 9 (7.8) 14 (12.5) 23 (9.3) 31 (12.6)
UTD 9 (7.8) 12 (10.7) 15 (6.1) 18 (7.3)
Not Reported 1 (0.9) 1 (0.9) 2 (0.8) 8 (3.3)
a Based on Kaplan-Meier estimates
b Unstratified Cox proportional hazards model
c CR or PR; CI based on the Clopper and Pearson method

Abbreviations: BICR - blinded independent central review, BOR - best overall response, CI - confidence interval, CR

- complete response, HR - hazard ratio, NSCLC - non-small cell lung cancer, ORR - objective response rate, OS -

overall survival, PD - progressive disease, PFS - progression-free survival, PR - partial response, SD - stable

disease, UTD - unable to determine

Figure 9 Kaplan-Meier Plot of Overall Survival by Histology per IRT - All Randomised Subjects
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Statistical model for hazard ratio: unstratified Cox proportionsal hazards modsl.

Swvmbols reprasant cansored observations.

Subsequent therapy
More patients in the chemotherapy arm compared to the immunotherapy arm received subsequent

therapy. A total of 28% of chemotherapy patients received subsequent immunotherapy (Table 5).

Table 14 Subsequent Cancer Therapy Summary - All Randomised Subjects

Number of Subjeds (%)
Nivo+ipi+Chemo Chemo
n“f;?i' n=358
Subsequent therapy (%) 104 (28.8) 147 (41.1)
Radiotherapy (%) 33(9.1) 41(11.5)
Surgery (%) 0 0
Systemictherapy (%) 90(24.9) 131 (36.6)
immunotherapy 14(39) 100(27.9)
targeted therapy 8(22) 8(2.2)
chemotherapy 86(23.8) 72(20.1)
carboplatin 39(10.8) 10(2.8)
docetaxel 36(10.0) 37(10.3)
pemetrexed 20(5.5) 5(14)
gemdtabine 17 (4.7) 8(22)
paditaxel 16(44) 10(2.8)

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 15 Summary of efficacy CA2099LA (database lock 3 Oct 2019)

Study CA2099LA: A phase 3, randomised study of nivolumab plus ipilimumab in combination
with chemotherapy vs chemotherapy alone as first line therapy in stage IV Non-Small Cell

Lung Cancer (NSCLC)
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Study identifier Study CA2099LA, Checkmate 9LA
Eudra-CT: 2017-001195-35
Design Study CA2099LA is an international 1:1 randomised, open label parallel group
study. Patients are stratified according to tumour histology (non-squamous vs
squamous), gender and PD-L1 -Level (<1% vs =1%).
Duration of main phase Nivolumab + ipilimumab + chemotherapy arm
: up to 24 months or until progressive disease,
unacceptable toxicity or death, whatever occurs
first
Chemotherapy arm: up to 4 cycles of
chemotherapy or disease progression or death,
whatever occurs first.
Duration of Run-in phase not applicable
Duration of Extension phase not applicable
Hypothesis Superiority
Treatments groups Nivolumab+ ipilimumab + Nivolumab (360 mg Q3W) + ipilimumab (1
chemotherapy (n=361) mg/kg, Q6W) + histology-based chemotherapy
(see below).
Chemotherapy was given for two cycles.
Chemotherapy (n=358) Chemotherapy Q3W for 4 cycles
-SQ histology:
Carboplatin AUC 6 + paclitaxel 200 mg/m? (or
175mg/m? per local institutional practice)
-NSQ histology:
Carboplatin AUC 5 or AUC 6 + pemetrexed 500
mg/m? or Cisplatin 75 mg/m?2 + pemetrexed
500 ma/m?2
Endpoints and Primary 0S Time from randomisation to the date of death
definitions endpoint of any course
Secondary PFS Time from the randomisation data to the date
endpoint of first documented tumour progression
(BICR/RECIST v1.1)
Secondary ORR proportion of randomised patients who have
endpoint confirmed CR or PR (BICR/RECIST v1.1)
Secondary TTR For CR and PR patients only:
endpoint Time from randomisation to data of the first
confirmed documented response (CR or PR) as
assessed by the BICR)
Secondary DoR [Time between first confirmed response to first
endpoint documented tumour progression (BICR/
RECIST 1.1) or death from any cause.
Database lock 03-Oct 2019
Results and Analysis
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Analysis description |Primary Analysis all randomised patients

Planned interim based on database lock 3 Oct 2019, by 80% of planned total
events i.e. 322. The clinical cut of data of 16-Aug 2019. The minimum follow-
up is 8.1 months

Analysis population and [Intent to treat
time point description

Descriptcive statis.tics” - eatment arou Nivo + Ipi chemo

and estimate variability 9 P + chemo
Number of subjects|361 358
median 0S® 14.13 10.74
(months)
95% CI (13.14, 16.16) (9.46, 12.45)
median PFS? 6.83 4.96
(months)
(95% CI) (5.55, 7.66) (4.27, 5.55)

0,
ORR (n, %) 136 (37.7%) 90 (25%)
% CI

(95% CI) (32.7,42.9) (20.7,30.0)
TTR (months) 2.51 1.56
Median (min, max) (1.1, 0.6) (1.2, 8.3)
DOR
N events/ N 57/136 (42.9% 54/90
responders

median (95% CI 109,02 (8.21, 13.01) [5.09 (4.34, 7.00)

(months)

Min, Max 1.0+, 16.5+ 1.4+, 15.2+
Effect estimate per Comparison group Nivo+Ipi+Chemo vs Chemo
comparison

oS HR 0.69

(primary endpoint) 96,71 CI 0.55, 0.87

P-value © 0.0006
PES Comparison group Nivo+Ipi+Chemo vs Chemo
Secondary HR 070

Q7 5% (I N 57 0RKA
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endpoint
P-value® 0.0001

Comparison groups [Nivo+Ipi+Chemo vs Chemo

ORR
(secondary d|fference 1240/0
endpoint) Q7 5% CI1 48 200
P-value 0.0003
DOR, number with
DOR (95% = 6 74 (66, 81) 41 (30, 52)
months)
Notes Patients with unidentifiable PD-L1 expression (n=46) are categorised as PD-
L1<1%.

Analysis description

Symbol + indicates a censored value.

Minimum follow-up (date of the last subject randomized to date of the cut off for OS) was 8.1 months
for OS; median follow-up (date of randomization to the last known date alive or death date) was 10.35
months for the nivo+ipi+chemo arm and 9.07 months for the chemo arm.

Abbreviations: BICR - blinded independent central review; chemo - chemotherapy; CI - confidence
interval; DoR - duration of response; HR - hazard ratio; ipi - ipilimumab; nivo nivolumab;

ORR - objective response rate; OS - overall survival; PFS - progression-free survival; TTR - time to
objective response

2 Based on Kaplan-Meier estimates.

b Stratified Cox proportional hazards model. Hazard Ratio is Nivo+Ipi+Chemo over Chemotherapy.

Updated confirmatory efficacy data were submitted as part of the responses to the RSI based on a
database lock on 9 Mar 2020 and that are included in the updated table below:

Table 16bis - Summary of efficacy CA2099LA (database lock 9 Mar 2020)

Database lock 09-Mar 2020

Results and Analysis

Analysis description |[Primary Analysis all randomised patients

Updated data based on database lock 9 Mar 2020; minimum follow-up for OS:
12.7 months

Analysis population and |[Intent to treat
time point description

Descriptive statistics

Nivo + Ipi
and estimate variability [Treatment group

Chemo
+ chemo
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Number of subject [361 358

median OS @ 15.64 10.91

(months)

95% CI (13.93, 19.98) (9.46, 12.55)

median PFS @ 6.74 4.96

(months)

(95% CI) (5.55, 7.75) (4.27, 5.55)
RR (n, %

ORR (n, %) 138 (38.2%) 89 (24.9%)

0,

(95% CI) (33.2, 43.5) (20.5, 29.7)

DoR

N events/ N 67/138 (48.6%) 64/89 (71.9%)

responders

median (months)

11.30 (8.51, NA)

5.59 (4.37, 7.46)

> 6 months

(95% CI)
Min, Max 1.0+, 22.0+ 1.6, 20.9+
Effect estimat
ec e_s imate per Comparison group Nivo+Ipi+Chemo vs Chemo
comparison
0S
(primary endpoint) [HRP 0.66
95% CI 0.55, 0.80
PFS Comparison group  |Nivo+Ipi+Chemo vs Chemo
Secondary
dpoint HRb n_A8]
endpoin Q5% CI n57 08K
ORR Comparison groups [Nivo+Ipi+Chemo vs Chemo
(secondary difference 13.3%
endpoint)
Q5% (1 AA 199
DoR, % of subjects
with DoR (95% CI) |73 (65, 80) 45 (34, 55)

Symbol + indicates a censored value.

Minimum follow-up (date of the last subject randomized to date of the cut off for OS) was 12.7 months
for OS.

Abbreviations: BICR - blinded independent central review, chemo - chemotherapy,; CI - confidence
interval;, DoR - duration of response; HR - hazard ratio; ipi - ipilimumab; nivo nivolumab;

ORR - objective response rate; OS - overall survival; PFS - progression-free survival; TTR - time to
objective response
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2 Based on Kaplan-Meier estimates.

b Stratified Cox proportional hazards model. Hazard Ratio is Nivo+Ipi+Chemo over Chemotherapy.

Clinical studies in special populations

The subgroup of elderly patients i.e. aged = 75 was limited in study CA2099LA. A total of n=70 were
included, a total of n=37 were randomised to nivo+ipi+chemo and a total of n=33 were randomised to
chemotherapy.

Main results
Primary efficacy

The patient group aged > 75 years shows a decreased overall survival compared with chemotherapy:
HR 1.36 (95% CI 0.74, 2.52). The nivo+ipi+chemo group shows a mOS 8.51 (95% CI 5.59, 13.39)
months and the chemotherapy group shows a mOS of 10.91 (95% CI 5.75, NA) months (Table 7).

PFS

The subgroup of elderly patients = 75 years show a reduced PFS HR 1.12 (95% CI 0.61, 1.96). The
nivo + ipi + chemo group shows a mPFS 5.08 (95% CI 2.92, 8.81) months; the chemotherapy group
shows a mOS 5.78 (95% CI 4.21, 7.13) months (Table 8).

ORR

The response rate for the nivo + ipi + chemo group is 27.0% (13.8, 44) and for the chemotherapy
group 15.1% (5.1, 31.9). This results in a difference of 11% (-7.7, 30.0) favouring the
nivo+ipi+chemo group (Table 12).

Supportive study

Study CA209227 is a randomized, open-label Phase 3 trial of nivo+ipi vs chemotherapy (Part 1) and
nivo+chemo vs chemotherapy (Part 2) in subjects with chemotherapy-naive stage IV or recurrent
NSCLC with no known EGFR or ALK positive tumour mutations, who were previously untreated for
advanced disease.

Study CA209227 has been previously assessed. Please also refer to:
- ipilimumab (EMEA/H/C/002213/WS1372/0057)

- nivolumab (EMEA/H/C/003985/WS1372/0053)
Title study
Study CA 209227

An open label, randomised phase 3 trial of Nivolumab, or Nivolumab plus ipilimumab, or
nivolumab plus platinum doublet chemotherapy versus platinum doublet chemotherapy in
subjects with chemotherapy naive stage IV or recurrent Non-Small Cell Lung Cancer
(NSCLC)

Study design

An open label, randomised controlled, parallel, phase III trial. The study consisted of two parts: 1A and
1B. The study was initially aimed to show the superiority of nivo+ ipi vs chemotherapy in patients with
PD-L1 21% (part 1A) and PD-L1 <1% (part 1B). The study was amended several times, which
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resulted in that the original part 1B disappeared and was displaced by another target population
characterized by a TMB = 10 mut /MB. However, the results of original part 1B will be presented in the

current application.
Niwolumab 3 mgikg gw
- |pilimumaly 1 mgig qéw
n=118$ | _"'W Co-primary Analysis
n=138

05 in PD-L1 21%
- iE !ii!!l R Histolegy-based chemotheragy* N
P . 111 n=157 L

35
Key Eligibllity Criteria ) I B
= Stage IV or recurent NSCLC - .
= Mo pior gyalenic therapy
= Ma Encwn sanslizing EGRR Co-primary Analvsis
ALK, rulators "
= EQOG PEO-1 PFS in TMB 210mut/Mb
Stratified by histology Nivroiamat 3 mglg gw - ’
n=550 | 18T | |
=1% PD-L1 R | e
v =186

mig qaw +

Ve Ay

2 .Squ.am.a'us (50} lnstolegy: gemcitabme with cisplatin or gemertabine with carbeplatin
Mon-zquamous (MS0) histology: pemetrexed with cizplatin or pemetrexed with carboplatn. Subjects with stable
diseaze or response after cycle 4 could have confinued pemetrexed alone as mainfenance therapy untl disease
progression of unacceptable tomeity.

Abbreviations: ALK - anaplastic lymphoma kinase, ECOG - Eastern Cooperative Oncology Group, EGER - epidermal
zrowth factor receptor, [V - intravenouws, mut Wb - mutations per megabase, NSCLC - non-small cell lung cancer, 05
- overall survival, PD-L1 - programmed cell death hgand 1, FFS - progression-free survival, P53 - performance status,
giw - every A weeks, TMB - tumor mutational burden

Main inclusion- and exclusion criteria

Adult patients with ECOG PS <1 and histologically confirmed stage IV or recurrent NSCLC, with no
prior systemic anticancer therapy (including EGFR and ALK inhibitors) given as primary therapy for
advanced or metastatic disease. Patients must provide a tumour specimen for central PD-L1 IHC
testing.

Patient with central nervous system metastases or known EGFR mutations or ALK translocation were
excluded

Treatments
- Arm A: nivolumab 240 mg over 30 minutes every 2 weeks (Q2W) (PD-L1>1% only)

- Treatment arm B and G: nivolumab 3 mg/kg over 30 minutes Q2W + ipilimumab 1 mg/kg over
30 minutes every 6 weeks (Q6W)

- Treatment C and F: histology-based platinum-doublet chemotherapy in 3-week cycles for a
maximum of 4 cycles or until disease progression or unacceptable toxicity (whichever came
first).

- Treatment arm G (PD-L1 <1% only): Nivolumab 360 mg over 30 minutes combined with
platinum-doublet chemotherapy administered every 3 weeks (Q3W) for a maximum of 4
cycles. Subjects who have not experienced disease progression were to receive nivolumab 360
mg Q3W until disease progression, unacceptable toxicity, or up to 24 months (whichever
comes first).

The choices for the platinum doublet therapy were

e SQ: gemcitabine (1000 or 1250 mg/m?) with cisplatin (75 mg/m?) or carboplatin (AUC 5)
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e NSQ: pemetrexed 500 mg/m? with cisplatin (75 mg/m?) or carboplatin (AUC 5 or 6)

For subjects with NSQ histology, pemetrexed maintenance was allowed until disease progression or
unacceptable toxicity after 4 cycles of chemotherapy. See the choices for platinum-doublet
chemotherapy below.

Results

The study included a total of 1789 patients with a median age of 64.0 years. Most patients were white
(75%) and male (69%). Most patients had an adenocarcinoma (69%) and were either current or
former smokers (85%).

Overall survival

The median overall survival reported for nivo+ ipilimumab was 17.12 (95% CI 15.21, 19.94) months,
compared to 13.86 (95% CI 12.16, 15.11) months with chemotherapy (HR 0.73, 95% CI 0.62, 0.86).
The KM crossed at 3 months. The OS HR favoured chemotherapy for the first 3 month (HR 1.39, 95%
CI 0.98, 1.97), after 3 months the OS HR favoured nivo + ipi over chemotherapy. The KM curves
separated at approximately 7 months. (Figure 11)

The observed improvement in OS is supported with improvement in the ORR and DoR, but not with
PFS. (Table 17).

Subgroup according to PD-L1 expression
e PD-L1 = 1% (part 1A of trial)

For the PD-L1 >1% population, the survival showed an improvement of the nivo+ ipi combination
therapy compared to chemotherapy (HR 0.79: 97.72% CI 0.65, 0.96). The median overall survival
reported for nivo+ ipilimumab was 17.08 (95% CI 14.95, 20.07) months, compared to 14.88 (95% CI
12.71, 16.72) months with chemotherapy.

KM curves showed a crossing at 3 months. After 3 months the survival benefited the nivo+ ipi
combination (Figure 12).

The observed improvement in OS was supported with improvements in the ORR and DoR, but not with
PFS (Table 17).

e PD-L1 <1% (part 1B of trial)

Nivo + ipi vs chemo

In contrast to the PD-L1 >1% population, the PD-L1<1% showed an immediate survival benefit of the
nivo+ ipi combination compared to chemotherapy. The median overall survival reported for nivo+
ipilimumab was 17.15 (95% CI 12.85, 22.05) months, compared to 12.19 (95% CI 9.17, 14.32)
months with chemotherapy (0.62 97.5% CI 0.47, 0.81) (Figure 13).

The observed improvement in OS was supported with improvement in PFS, ORR and DoR (Table 17).

Nivo + chemo vs chemo

This part of the trial included also a comparison arm of nivolumab + chemotherapy vs chemotherapy.
The nivo+ chemotherapy showed an immediate survival advantage over chemotherapy (HR 0.78,
97.5% CI 0.60, 1.02, p = 0.035) (Figure 13).

The median OS of nivo + chemo was 15.21 (95% CI 12.19, 19.78) months, compared to 12.19 (9/17,
14.32) months with chemo. The observed improvement in OS was supported with ORR and DOR, but
not with PFS (Table 17).
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Table 17 Overview of the point estimates of the primary and key secondary outcomes of study
CA209227- all randomised patients

PD-L1 <1% PD-L1 =21% Overall
population
Nivo + Ipi | Nivo + | Chemo | Nivo + Nivo Chemo | Nivo+ | Chemo
Chemo Ipi Ipi
N 187 177 186 396 396 397 583 583
mOS 17.15 15.21 12.19 17.08 15.70 14.88 17.12 13.86
months
95% CI 12.85,22.05 | 12.29, 9.17, 14.95, 13.27, 12.71, 15.21- | 12.16,
19.78 14.32 20.07 18.14 16.72 19.94 15.11
mPFS 5.06 5.55 4.70 5.06 4.17 5.55 5.06 5.49
(months)
95% CI 3.15, 6.37 4.63, 4.21, 4.07,6.31 | 3.02,5.32 | 4.63, 4.14, 4.60,
6.90 5.59 5.82 5.68 5.59
ORR 51 67 43 142 106 119 193 162
(23%) (38%) (23%) (36%) (28%) (30%) (33%) | (28%)
DoR 17.97 8.31 4.83 23.16 15.54 6,24 19.58 5.78
95% 12.42, 5.88, 3.71, 15.21, 12.71, 5.59, 16.07, | 5.42,
28.66 9.43 5.78 32.16 23.52 7.39 28.65 6.93

Figure 10 Kaplan-Meier Plot of overall survival — Nivolumab + ipilimumab (Arm B+D), and
Chemotherapy (Arm C+F) - all randomised patients
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Miva + Ipi (Arm B + 0 (events : 377/583), median and 95% CI: 17.12 (15.21, 19.94)
Chemo (Arm C + F) (events : 454/583), median and 95% CI: 13.86 {1216, 15.11)
Mivo + Ipi (Arm B + D) vs. Chemo (Arm C + F) - hazard ratio (97.5%Cl) ; 0.73 (0,62, 0.86)

Stratified |og-rank test p-value : <0.0001
Based on database lock: 02-Tul-201%. Symbols represent censored observations.

Hazard Ratio (Mrvolumab + Ipithmumab over Chemotherapy) 15 based on a stratified Cox proporional hazard model.

Source: Fipwre 5.5.120.1.2

Figure 11 Kaplan-Meier Plot of overall survival — Nivolumab + ipilimumab (Arm B), Nivolumab (Arm A)
and Chemotherapy (Arm C) - all randomised patients with PD-L1 21%
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Figure 12 Kaplan-Meier Plot of overall survival — Nivolumab + ipilimumab (Arm D), Nivolumab +
Chemotherapy (Arm G), and chemotherapy (Arm F) — all randomised patients with PD-L1 <1%
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Arm F: Chemo (events : 156/186), median and 95% Cl: 12.19 (9.17, 14.32)

Arm D: Mive + Ipi vs. Arm F: Chemo - hazard ratio (97. S%CE 0.62 (0.47, 0.81)
Arm G: Nivo + Chemao vs., Arm F: Chemo - hazard ratio (97.5%CI) : 0.78 (0.60, 1.02)

Symbeols represent censored observations.

Subgroup according to histology
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The subgroup analyses according to histology showed that the nivo+ ipi treatment showed an
improved OS compared to chemotherapy for both the SQ and the NSQ population. The largest benefit
was observed in patients with squamous disease (Figure 14).

Figure 13 Forest plot of treatment effect of OS of nivo+ ipi vs chemotherapy in all randomised
subjects.
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2.4.3. Discussion on clinical efficacy

With the current application the MAH applies for an extension of the indication of nivolumab+
ipilimumab + chemotherapy for treatment-naive stage IV or recurrent NSCLC: OPDIVO in combination
with ipilimumab and 2 cycles of platinum-based chemotherapy is indicated for the first-line treatment
of metastatic non-small cell lung cancers in adults with no EGFR or ALK positive tumour mutation.

The combination of immunotherapy and chemotherapy combines two different treatment classes in the
treatment of NSCLC. They both have a distinct mode of action, when combined may lead to an
improved survival benefit, although an additive effect might be seen for the toxicity profile.

Design and conduct of the trial

The pivotal trial CA2099LA is not blinded. The open-label design might be accepted, because the
blinding of the two-treatment arms would be severely hampered by the different treatment regimens
and different associated toxicities of the traditional chemotherapy compared with immune
chemotherapy treatment arm. The BMS clinical study team (with unblinding of a selected number to
monitor safety) was blinded to the aggregate treatment group information up to database lock.

Study population

The study included patients with stage IV NSCLC. Patients with known sensitising EGFR mutations or
ALK translocation or with CNS metastases were excluded. The exclusion of these patient groups is
agreed. The patients with a sensitising EGFR mutation or ALK translocation are a distinct group of
NSCLC which should be treated with targeted 1L and 2L therapies. Patients with known CNS
metastases generally have a shortened life expectancy, which makes them unsuitable for participation
in a clinical trial. Participants are eligible if CNS metastases are adequately treated and participants are
neurologically returned to baseline (except for residual signs or symptoms related to the CNS
treatment) for at least 2 weeks prior to first treatment.

Endpoints

The choice of OS as primary endpoint enables a clinical benefit evaluation based on relevant efficacy
outcomes in cancer therapy, and it is therefore deemed adequate. The key secondary endpoints were
PFS per RECIST 1.1 by BICR, ORR per RECIST 1.1 and DOR. The key secondary endpoints are also
adequate.

Treatment allocation
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The treatment allocation/randomisation was stratified according to PD-L1 expression, histology and
gender. This approach is deemed adequate because PD-L1 expression and histology are distinct
tumour characteristics with a different response to immunotherapy. Regarding gender, lung cancer
may have a more favourable prognosis in females and as such, the stratification/randomisation
strategy can be regarded as adequate.

No stratification was made according to baseline platinum therapy (cisplatin vs. carboplatin) or
smoking status. This is also considered adequate as cisplatin was only applied in the NSQ treated
group and received by a limited number of patients (30%). The number of never smokers was small as
anticipated. Both the baseline characteristics cisplatin/carboplatin and smoking history were evenly
distributed over both treatment groups.

A computer-generated randomisation schedule was used in the assignment of subjects to treatment
groups in the study. This was transferred to the Interactive Response Technologies (IRT) vendor for
use in an interactive web response system (IWRS) from which sites obtained a subject identification
number and randomised/assigned a subject to a treatment arm. This is acceptable.

Treatments
- Use of non-approved treatments

The applied chemotherapies are in line with the recommendations made by the European Society for
Medical Oncology!!. However, in this trial, various treatments used are not approved in the EU:

- Nivolumab: fixed dose Q3W dose regimen
- Carboplatin dose combination with pemetrexed (source SmPC pemetrexed)
- Carboplatin dose combination with paclitaxel (source SmPC paclitaxel)

The use of the fixed-dose combination of nivolumab (3qw) over the weight-based dosing (2wq) is
justified because of the less frequent dosing, particularly if combined with chemotherapy.

The use of the carboplatin combinations is justified because they are recommended by the European
Society for Medical Oncology?!2. As such, these treatments can be regarded as well established.

- Number of chemotherapy cycles

In the experimental arm, the number of chemotherapy cycles is limited to two. This limitation to two
cycles is accepted because of the anticipated combined toxicity of the combination of immunotherapy
and chemotherapy.

Patients randomised to the comparator chemotherapy arm could receive up to 4 cycles of platinum-
based chemotherapy. Those patients who used pemetrexed could continue pemetrexed monotherapy if
indicated. These treatment recommendations are adequate and in line with international guidelines.
The limitation to 4 cycles of therapy is justified, as no OS benefit has been demonstrated for six versus
fewer cycles of first-line platinum-based doublets, although a longer PFS was reported in patients
receiving six cycles (Rossi A, Lancet Oncol 2014).

Conduct of the trial

As the study is open-label, the study might be more prone to bias. Concerns regarding the conduct of
trial were raised in relation to GCP findings for study CA209227 that was performed in a similar target
population and overlapping in time. The GCP inspection revealed a lack of solid Sponsor’s systems to

1Ann Oncol (2018) 29 (suppl 4):iv 193-iv 237;. https://www.esmo.org/Guidelines/Lung-and-Chest-Tumours/Metastatic-
Non-Small-Cell-Lung-Cancer
2Ann Oncol (2018) 29 (suppl 4):iv 193-iv 237;. https://www.esmo.org/Guidelines/Lung-and-Chest-Tumours/Metastatic-
Non-Small-Cell-Lung-Cancer
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prevent dissemination of information to unauthorised/non authorised personnel within a non-robust
and immature risk management system.

The impact analyses provided revealed that study CA2099LA was conducted using improved systems
and processes, i.e. in comparison to those used in study CA209227. In addition, a clinical quality self-
assessment (CQA) was conducted for Study CA2099LA, while continuing the implementation of the
GCP inspection CAPAs resulting from study CA209227 inspection. At this time, about 95% of CAPA are
implemented.

The improved systems and processes, resulted in an enhanced data audit trail and transparency of the
dataset traceability compared to study CA209227.

These measures limited the access to data and improved the transparency of dataset traceability and
audit trail. As such, the risk of dissemination of trial data was reduced.

A specific concern was that select BMS staff members had access to unaggregated select safety data,
including mortality data. The above-mentioned improved systems and procedures reduced the risk for
preliminary clinical data to strategic members compared to study CA209227. Also, the preliminary
dissemination of clinical trial data to strategic members is unlikely to occur because:

o No interim analysis was conducted prior to the one pre-planned (this statement is supported
with the Unix Audit trail). The lack of such an interim analysis provides a lower risk of
dissemination of trial data, which could lead to protocol amendments.

o BMS personnel reviewed the safety on a patient level. Only select safety listings with individual
patient level treatment information were provided to select members to review safety toxicities
according to protocol algorithms and allow query and data clarifications. This safety review is
part of the Sponsor responsibility for a good conduct of the trial.

o A third party prepared the safety listing for the blinded DMC meetings. No data or results were
communicated from the DMC to BMS.

o The MAH sufficiently substantiated that the amendments 02 (increasing of sample size) and 04
(another statistical method for analyses) were based on external data:

- There was very limited knowledge available for the efficacy of the combination of
immunotherapy + chemotherapy vs chemotherapy when the study was initiated. No OS
data was available. The data was limited to phase I data and limited phase II data
obtained from the pembrolizumab and chemotherapy combination showing a superior PFS
data of the combination vs chemotherapy.

- The sample size was increased (amendment 02) when n=287 patients (66% of the total
population) were randomised. Only OS data of n=35 patients was available and (n=19)
6.6% and (n=106) 36.9% of subjects had >6 month and >3 month of follow-up,
respectively.

- At the end of 2018, when the enrolment of study CA2099LA was almost complete, more
studies showed that the immuno-chemotherapy combination showed a delayed separation
of the OS curves. The statistical analysis plan was adjusted (amendment 04) before
database lock.

o In addition, the supplemental requested analyses of study results before and after the
implementation of amendment 02 (sample size) and amendment 04 aligned with the results
before the implementation of the amendments.

o Updated study results (database lock 09-Mar-2020) confirm the primary efficacy results.
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Based on all these above considerations, it is considered unlikely that efficacy data has been
preliminary disseminated to the strategic decision makers of the trial. Also, the data management is
deemed adequate. The updated OS data with more mature data also confirm the primary analyses.
Overall, the trial data is regarded valid and can be used to support the requested marketing
authorisation.

Efficacy

The results of this trial are based on a planned interim analysis when >322 events (80% of planned
events) had occurred.

The first patient included in Study CA2099LA was randomized on 03 Oct 2017.

Deaths occurring after treatment discontinuation or completion were not captured as part of the ‘end-
of-treatment period subject status’ but were included in the overall survival summary for the primary
analysis, i.e. total number of deaths among randomised subjects. This explains the discrepancies
identified in the reported number of deaths. A total of 719 patients were randomised, 668 were
reported with Stage IV and n=51 were reported as recurrent to metastatic disease of whom 31 were in
the nivo+ipi+chemo arm (19 ‘recurrent to metastatic’ and 12 ‘recurrent’) and 20 were in the
chemotherapy arm (17 ‘recurrent to metastatic’ and 3 ‘recurrent’).

- Patient characteristics

The study included mainly patients with metastatic NSCLC (93%) and as such, is reflective for the
proposed target population. The patient population with unspecified PD-L1 expression were included in
the patient group with PD-L1 <1%. The patients with unspecified PD-L1 expression appear to be
somewhat under-represented, as they included about 6.4% of the target population, while in study
CA209277, up to 12% patients were included. However, it is expected that over time this group will be
smaller, as techniques and experience improved for the quantification of PD-L1 expression. The
median age was 66 years, which is in line with earlier studies in metastatic NSCLC, but somewhat
younger than the mean age of patients with NSCLC (72 years).

A total of ~ 7% of the patients had received (neo)adjuvant treatment before entering the study. It was
confirmed that none of these 47 patients were reported to have received immunotherapy (e.g.
durvalumab).

In the NSQ group, a total of 70% of patients used the combination of carboplatin and pemetrexed.
This proportion appears to be high, considering that the ESMO recommends that this combination
should only be used in patients who cannot tolerate cisplatin. Though, in a previous comparable
application, also a similar high proportion of NSQ patients used carboplatin instead of cisplatin in
combination with immunotherapy (Pembrolizumab - EMEA /H/C/003820/0043).

The safety profile of carboplatin is characterised by bone marrow toxicity, while cisplatin and
immunotherapy have overlapping renal side effects. Therefore, the combination of carboplatin +
immunotherapy will be easier to monitor clinically than the combination of cisplatin + immunotherapy.

The distribution of subsequent radiotherapy and surgery is overall comparable between treatment
arms. More patients in the chemotherapy arm received subsequent systemic therapy. The most
common second line treatment was immunotherapy. Immunotherapy has shown to improve the overall
survival in second line NSCLC. Therefore, the reported OS for the chemotherapy arm might be larger
than described historically, before the approval of second line immunotherapy

- Outcome measures
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The study showed a clinically relevant improvement of the overall survival with nivo + ipi + chemo
compared with chemotherapy alone. The KM curves showed an immediate improvement in overall
survival, without a delayed treatment effect as would be observed for nivo + ipi alone.

No crossing of curves occurred during the first months of treatment, although at 15 months the curves
seem to touch, but interpretation is hampered by the large amount of censoring. Updated efficacy data
were submitted confirming the separation of the curves.

The overall benefit for the OS by nivo + ipi + chemo vs chemo is supported by the secondary outcome
measures PFS, ORR, TTR and DoR. Besides, an overall treatment benefit was observed in almost all
predefined subgroups favouring the combination treatment compared with chemotherapy, including
the subgroups of patients according to gender, PD-L1 expression and baseline histology (i.e. the
stratification factors). These data support the robustness of the observed survival benefit.

However, the outcomes for overall survival favoured chemotherapy in the subgroups of patients who
were never smokers, patients > 75 years and unquantifiable PD-L1 expression. Indeed, the elderly and
non-smokers showed in previous studies also a smaller effect of immunotherapy.

The current results in the subgroup of patients with unquantifiable PD-L1 expression are hard to
interpret, as the patient group with unquantifiable PD-L1 expression is small (n=46).

Supportive studies
The results of the pivotal phase III CA2099LA comparative trial are supported by two other trials:

e CA209568 (A Study of Nivolumab in Combination with Ipilimumab (Part 1); And Nivolumab Plus
Ipilimumab In Combination With Chemotherapy (Part 2) As First Line Therapy In Stage IV Non-
Small Cell Lung Cancer (NSCLC)): a single-arm phase II study conducted in n=36 showing an
improved PFS of nivo+ipi + chemo compared to nivo+ ipi alone.

e CA209227 (An Open-Label, Randomized Phase 3 Trial of Nivolumab, or Nivolumab plus
Ipilimumab, or Nivolumab plus Platinum Doublet Chemotherapy versus Platinum Doublet
Chemotherapy in Subjects with Chemotherapy-Naive Stage IV or Recurrent Non-Small Cell Lung
Cancer (NSCLQ)): a large phase III trial comparing nivo + ipi vs. platinum-based chemotherapy in
the same target population. However, several issues related to study conduct and methodology
were identified (as discussed above). The MAH withdrew the application before opinion by the
CHMP (EMEA/H/C/WS1372).

2.4.4. Conclusions on the clinical efficacy

The results of the Interim Analysis of the pivotal study CA2099LA showed a clinically relevant
improvement in overall survival for nivo+ ipi+ chemo compared to chemotherapy as first-line
treatment of metastatic NSCLC in patients without a sensitising EGFR mutation and who do not
harbour an ALK translocation. The effect in overall survival is supported by the secondary outcome
measures and in several predefined subgroups. These supportive outcomes show the robustness of the
overall survival results. The updated efficacy data submitted during the procedure (09-Mar-2020
database lock; minimum duration of follow-up for OS of 12.7 months) confirm the initially reported
efficacy results.

The data is limited for patients = 75 years for whom the nivolumab + ipilimumab+ chemotherapy
combination should be used with caution after careful consideration of the potential benefit/risk based
on an individual basis (see section 5.1 of the SmPC).

Concerns were raised regarding the conduct of this open-label trial. Some BMS personnel were
unblinded to individual patienttreatment information for the purpose of safety review and data review
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and cleaning before database lock and it was unknown whether and which preventive measures had
been taken to prevent the dissemination of critical data to the clinical and strategic decision-makers,
especially as the Sponsor’s system to protect against information dissemination was shown to be weak
in @ GCP inspection of study CA209227, and how this may have impacted the (quality of the) study
results. Evidence was however provided by the MAH to support that study CA2099LA was conducted
using improved systems and processes in comparison to those used in study CA209227. This allowed
for the conclusion that even if there is an overlap in the timing of conduct with study CA209227, for
which major GCP findings were reported, these do not impact the results of study CA2099LA. A clinical
quality self-assessment (CQA) was conducted for study CA2099LA, while continuing the
implementation of the GCP inspection CAPAs resulting from study CA209227 inspection. Based on the
justifications/data provided it can be concluded that the integrity of study CA2099LA is not in question
and the reported data can overall be considered reliable for benefit/risk assessment.

Additional supportive efficacy data has been provided from two additional trials (phase II CA209568
and phase III CA209227) where an improved PFS of nivo+ipi + chemo compared to nivo+ ipi alone
and an overall improvement in OS of nivo + ipi vs. platinum-based chemotherapy were shown,
respectively.

The wording of the indication has been refined to adequately reflect the included study population, i.e.:
OPDIVO:

“Opdivo in combination with ipilimumab and 2 cycles of platinum-based chemotherapy is indicated for
the first-line treatment of metastatic non-small cell lung cancer in adults whose tumours have no
sensitising EGFR mutation or ALK translocation”.

Yervoy:

"YERVOY in combination with nivolumab and 2 cycles of platinum-based chemotherapy is indicated for
the first-line treatment of metastatic non-small cell lung cancer in adults whose tumours have no
sensitising EGFR mutation or ALK translocation”

2.5. Clinical safety

Introduction

In this application, the immunotherapy is combined with chemotherapy. The main safety set for
nivolumab/ipilimumab/chemotherapy (nivo+ipi+chemo) as first line treatment in NSCLC is based on
358 subjects from CA2099LA and 36 subjects from CA209568 Part 2 (chemotherapy is based on 349
subjects from CA2099LA). There was no pooling of safety data from CA2099LA and CA209568 Part 2
due to limited sample size in CA209568 Part 2. In study CA2099LA and CA209568, nivo+ipi+chemo
treatment was continued until disease progression, unacceptable toxicity or up to 24 months.

Since chemotherapy is administered Q3W, a nivolumab 360 mg flat dose Q3W was chosen for study
CA209568 part 2. Nivolumab 360 mg Q3W has similar steady-state average exposures relative to the
3 mg/kg Q2W dose (at a median body weight of ~ 80 kg). Based on the safety results of CA209568
part 2 the dose of nivolumab 360 mg Q3W + ipilimumab 1 mg/kg Q6W + 2 cycles of platinum-doublet
chemotherapy Q3W was chosen for further development.
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Pivotal Safety Data — study CA2099LA

Patient exposure

At the time of the database lock of 03 Oct 2019, all patients are randomised (n=719) and have
minimum follow up of 8.1 months for OS.

The proportion of subjects who received = 90% of the planned dose intensity was as follows

e Nivo+ipi+chemo arm: 79.1% for nivolumab, 85.2% for ipilimumab, 78.4% for cisplatin, 72.1%
for carboplatin, 70.7% for paclitaxel, and 78.7% for pemetrexed ((Table 18)

e Chemotherapy arm: 81.3% for cisplatin, 75.7% for carboplatin, 70.3% for paclitaxel, and
73.2% for pemetrexed (Table 19)

The median (95% CI) duration of therapy was 6.05 (4.93, 7.06) months for the nivo+ipi+chemo arm
and 2.43 (2.30, 2.83) months in the chemotherapy arm.

The median number of doses received was as follows:

e Nivo+ipi+chemo arm: 9 doses for nivolumab, 4 doses for ipilimumab, and 2 doses for each of
cisplatin, carboplatin, paclitaxel, and pemetrexed

e Chemotherapy arm: 4 doses for each of cisplatin, carboplatin, and paclitaxel, and 6 doses for
pemetrexed.

In the nivo+ipi+chemo arm, most treated subjects (93.0%) received 2 cycles of chemotherapy.
Per protocol, chemotherapy was to be given for 4 cycles (12 weeks) to subjects in the chemotherapy
arm, followed by optional pemetrexed maintenance therapy in patients with NSQ histology.

Table 18: Cumulative Dose and Relative Dose Intensity - All Treated Subjects in the Nivolumab +
Ipilimumab + Chemotherapy Arm - CA2099LA

Nivo+Ipi+Chemo

Nivolumab Ipilimmab Cisplatin Carboplatin Paclitaxel Peretrexed
N = 358 N = 358 N="74 N = 284 N = 116 N = 244

NUMBER OF DOSES RECEIVED

MERN 10.0 5.2 1.9 1.9 1.9 1.9

(SD) (6.5) (3.3) (0.3) (0.3) (0.3) (0.3)

MEDTEN 9.0 4.0 2.0 2.0 2.0 2.0

(M — MREX) (1 - 28) (1 -14) (1 -2) (L -2) (1-2) (1-2)
CIMIIATIVE DOSE (R)

MERN 3587.35 5.15 156.03 10.37 374.39 943.79

(SD) (2327.02) (3.26) (85.45) (2.06) (73.09) (145.17)

MEDIEN 3240.00 4.24 149.07 10.07 3%6.17 995.02

(M — MREX) (360.0 — (0.1 - 14.1) (74.6 - 897.9) (1.2 - 17.8) (74.9 - T66.0) (145.9 - 1047.1)

10080.0)

RELATIVE DOSE INTENSITY (%)

>= 110% 0 2 ( 0.8) 3 ( 4.1 18 ( 6.3) 2( 1.7 0

90% TO < 110% 283 ( 7%8.1) 303 ( 84.0) 55 ( 74.3) 187 ( ©5.8) 30 ( 69.0) 192 ( 78.7)

T0% TO < 90% 6l ( 17.0) 45 ( 13.7) 12 ( 16.2) 6l ( 21.5) 25 ( 21.8) 37 ( 15.2)

50% TO < 70% 13 ( 3.8) 3 ( 0.8) 3 ( 4.1) 14 ( 4.9) 8 ( 6.9 9 ( 3.7)

< 50% 1( 0.3 1( 0.3 0 3 ( 1.1) L( 0.9 2 ( 0.8)

NOT FEFORTED 0 0 1 ( 1.4) 1 ( 0.4) 0 4 ( 1.6)

(A) Dose units: Nivolumab in mg: Ipilimmmab in mg/kg: Paclitaxel. Cisplatin and Pemetrexed in mg/m™ and Carboplatin in AUC

Source: Refer to Table 6.1-1 of the CA2009LA Final CSR!
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Table 19: Cumulative Dose and Relative Dose Intensity - All Treated Subjects in the Chemotherapy
Arm-CA2099LA

Chemotherapy
Cisplatin f:‘aJ:boElatin Paclitaxel Paretrexed
N=75 N = 28( N =111 N = 239
NUMBER OF DOSES EECEIVED
MERN 3.3 3.4 3.4 8.1
(SD) (1.1) (1.0) (1.0) (6.0)
MEDIAN 4.0 4.0 4.0 6.0
(MIN - MAX) (1-4) 1-4 (1-4) (1-29)
CUMULATIVE DOSE (B)
MEEN 246.42 18.80 657.59 3938.77
(SD) (90.56) (5.95) (211.61) (2962.71)
MEDIRN 291,89 20.01 765.55 3017.25
(MIN - MAX) (74.6 - e06.7) (3.7 = 29.7) (182.4 - 1150.1) (486.8 - 14333.3)
RELATIVE DOSE INTENSITY (%)
>= 110% 1 ( 1.3) 21 ( 7.5 2 ( 1.8) 0
90% TO < 110% 60 ( 80.0) 191 ( 68.2) 76 ( 68.5) 175 ( 73.2)
70% TC < 90% 10 ( 13.3) 58 ( 20.7) 26 ( 23.4) 49 ( 20.5)
50% TO < 70% 2 (2.7 10 ( 3.6) 5 ( 4.5 5 2.1)
< 50% 0 0 0 2 ( 0.8)
NOT FEFCRTED 2 ( 2.7 0 2 ( 1.8) 8 ( 3.3)
(A) Dose units: Paclitaxel, Cisplatin and Pemetrexed in mg/m~2 and Carboplatin in AUC.
Source: Refer to Table 6.1-2 of the CA2099LA Final CSR!
Table 20 Number of chemotherapy cycles- all treated patients
Nivo+Ipi+Chemo Chemo
N = 358 N = 349
NUMBER. OF CYCIES OF CHEMOTHERAPY RECEIVED PER SUBJECT (%)
0 0 0
1 25 ( 7.0) 23 ( 6.6)
2 333 ( 93.0) 49 ( 14.0)
3 0 le ( 4.g)
4 0 103 ( 29.5)
5 0 158 ( 45.3)

The overall rates of discontinuation during the treatment period were 66.2% and 58.2% in the
nivo+ipi+chemo and chemotherapy arm, respectively.

The primary reason for not completing the treatment period was disease progression (292 subjects,
41.3%): 150 (41.9%) nivo+ipi+chemo treated subjects and 142 (40.7%) chemotherapy-treated
subjects (see also Figure 4).

In the nivo+ipi+chemo arm, 18 (5.0%) of the 358 treated subjects discontinued ipilimumab early.
Note that ipilimumab could be discontinued and nivolumab continued; however, if nivolumab was
discontinued, ipilimumab could not be continued alone as monotherapy. After ipilimumab was stopped
in 18 subjects, the median number of nivolumab doses received was 3 (range: 1 - 13) and the median
duration of treatment was 91 days (range: 20 - 304). Subjects who discontinued study therapy due to
AEs are further described below.

Most treated subjects received all doses of study medication without infusion interruption or rate
reduction; however, dose delays were common in both arms.

Dose delays of study drug (proportion of subjects with at least 1 dose delay) were reported as
follows:

e Nivo+ipi+chemo arm: 55.9% for nivolumab, 48.0% for ipilimumab, 13.5% for cisplatin, 16.2%
for carboplatin, 17.2% for paclitaxel, and 14.8% for pemetrexed
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Chemotherapy arm: 26.7% for cisplatin, 29.3% for carboplatin, 33.3% for paclitaxel, and
47.3% for pemetrexed

Dose reductions were not permitted with nivolumab or ipilimumab treatment, but they were
permitted with chemotherapy. Dose reductions of chemotherapy (proportion of subjects with at least 1
dose reduction) were reported:

Nivo+ipi+chemo arm: 10.8% for cisplatin, 25.4% for carboplatin, 16.4% for paclitaxel, and
9.0% for pemetrexed.

Chemotherapy arm: 12.0% for cisplatin, 27.9% for carboplatin, 22.5% for paclitaxel, and
16.3% for pemetrexed.

AE related to dose delay or dose reduction

In both arms, the most common cause of dose delay for nivolumab, ipilimumab, and chemotherapy
was an adverse event. The most frequently reported (= 2.5%) all causality AEs of any grade leading to
dose delay or reduction were:

Nivo+ipi+chemo arm: anaemia (7.3%), neutropenia (4.7%), diarrhoea (4.5%), pneumonitis
(3.1%), asthenia (3.1%), rash (2.5%) and ALT increased (2.5%).

Chemotherapy arm: anaemia (13.5%), neutropenia (10.3%), thrombocytopenia (4.9%),
platelet count decreased (2.9%), and asthenia (2.6%).

The most frequently reported (= 2%) drug-related AEs of any grade leading to dose delay or reduction

were:

Nivo+ipi+chemo arm: anaemia (4.7%), neutropenia (4.7%), diarrhoea (3.6%), pneumonitis
(2.8%), and ALT increased (2.5%).

Chemotherapy arm: anaemia (12.0%), neutropenia (9.5%), thrombocytopenia (4.6%),
platelet count decreased (2.9%), and neutrophil count decreased (2.3%).

Table 21: Dose Delay Summary - All Treated Subjects in the Nivolumab + Ipilimumab +
Chemotherapy Arm - CA2099LA.
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Nivolumab Tpilimmab Cisplatin Carboplatin Paclitaxsl Pemetrexed
N = 358 N = 358 N =74 N = 284 N = 116 N =244
SUSJECTS WITH AT ISAST ONE 200 ( 55.9) 172 ( 48.0) 10 ( 13.5) 46 ( 16.2) 20 ( 17.2) 36 ( 14.8)
DOSE DELRYED (%)
NUMEEER. OF DOSES DELAYED FER
SUBJECT (%)
0 158 ( 24.1) €4 ( 26.5) 238 ( 83.8) %6 ( 82.8) 208 ( 85.2)
1 123 ( 34.4) 10 ( 13.5) & ( 16.2) 20 ( 17.2) 36 ( 14.8)
2 43 ( 13.7) 0 0 0 0
3 2 ( 7.3) o 0 0 0
>= 4 2 ( 0.6) o o o a
TOTAL NUMEER CF DOSES DEIZYED 308/3226 ( 9.5) 243/1488 ( 16.3) 10/69 ( 14.5) 4e/261 ( 17.6) 20/106 ( 18.9) 3&/226 ( 15.9)
/TCTAL NUMBER OF DOSES
RECEIVED (%) (&)
FELASCN FOR DOSE DELAY
(%) (B)
ATVERSE EVENT 232 ( 75.3) 104 ( 42.8) 9 ( 90.0) 40 ( 87.0) 33 ( 91.7)
OTEER 70 { 22.7) 35 ( 16.0) 1 {10.0) & ( 12.0) 3 ( 8.3
NCT REPORTED (C) & ( 1.9) 100 ( 41.2) 0 0 0
ILENGTH OF DOSE DEL&Y
(%) (B)
4 - 7 DRYS 141 5 20 ( 43.5) 17 ( 47.2)
8 — 14 DRYS 78 | 2 17 ( 37.0) 12 ( 33.3)
15 - 42 mavs 79 { R g ( 17.4) € ( 16.7)
> 42 Dnvs 10 { 0 1({ 2.2 1( 2.8)

A dose was considered as actually delayed if the delay 1s exceeding 3 days for any given study medication.
(A) TOTAL NUMBER OF DOSES RECEIVED is excluding first dose.
(B) Percentages are computed out of the total number of doses delayed.

(C) Iptlimumab dose delays falling in the NOT REPORTED category included adjustment of ipiimumab dosing schedule to be resynchromized with nivolumab
dosing schedule. after prior cycle of nivolumab dose delay (as nivolumab was given every 3 weeks and ipilimumab was given every 6 weeks). This will be
sub-categorized in the next database lock

Source: Refer to Table 6.3-1 of the CA2099LA Final CSR!

Table 22 Dose Delay Summary - All Treated Subjects in the Chemotherapy Arm - CA2099LA

Chemo
Cisplatin Carboplatin Paclitamsl Pemetrexsd
N =175 N = 280 N =111 N = 23%
SUBJECTS WITH AT IEAST ONE 20 ( 26.7) B2 ( 29.3) 37 ( 33.3) 113 ( 47.3)
DOSE DELAYED (%)
NUMEER. OF DCSES DELLYED FPER
SUBJECT (%)
0 55 ( 73.3) 158 ( 70.7) 74 | 26 ( 52.7)
1 18 ( 24.0) 58 ( 20.7) 29 | 6l ( 25.5)
2 2 ( 2.7) 16 ( 5.7) 7 31 ( 12.0)
3 a 2 2.9 1 11 ( 4.€)
== 4 0 o] 0 10 ( 4.2)
TOTAL NUMEER CF DOSES DELAYED 22/174 ( 12.6) 114/680 ( le.8) 46/2e3 ( 17.3) 212/1707 ( 12.4)
/TOTAL NIMBER OF DOSES
RECEIVED (%) (&)
FELSCN FOR DOSE LELAY
(%) (B)
ATWFRSE EVENT 19 ( 86.4) 52 ( 80.7) 36 ( 78.3) 143 ( €7.5)
OTHER. 3 (13.6 22 ( 18.3) 9 ( 19.6 68 ( 32.1)
NOT REFORTED 0 0 1{ 2.2) 1 { 0.5)
LENGTH COF DCOSE [ELLY
(%) (B)
4 - 7 L[RY3 13 { 59.1) 73 ( 64.0) 30 ( €5.2) 135 ( €3.7)
8 - 14 ravs g | 26.4) 33 ( 28.9) 11 ( 23.9) £l ( 22.8)
15 - 42 mrys 1 ({ 4.5) g ( 7.0) 5 ( 10.9) 15 ( 7.1)
> 42 pmvs 0 0 0 1 ( 0.5

A dose was considered as actually delayed if the delay 1s exceeding 3 days for any given study medication.
(A) TOTAL NUMBER OF DOSES RECEIVED is excluding first dose.

(B) Percentages are computed out of the total number of doses delayed.

Source: Refer to Table 6.3-2 of the CA2099LA Final CSR!

Infusion interruptions occurred during nivolumab administration in 21 subjects (5.9%) and
ipilimumab administration in 3 subjects (0.8%). In both arms, for the chemotherapy treatment,
infusion interruptions occurred most frequently during paclitaxel administration (nivo+ipi+chemo arm:
9 subjects, 7.8%; chemo arm, 7 subjects, 6.3%).

Infusion rate reductions occurred during nivolumab administration in 10 subjects (2.8%) and during
ipilimumab administration in 4 subjects (1.1%). In the chemotherapy arm, infusion rate reductions
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occurred most frequently during paclitaxel administration (nivo+ipi+chemo arm: 2 subjects, 1.7%;
chemo arm, 6 subjects, 5.4%).

Adverse events

The overall frequencies of any-grade AEs and drug-related AEs were similar between the
nivo+ipi+chemo and chemotherapy arms; however, the overall frequencies of Grade 3-4 AEs and
drug-related AEs were higher with nivo+ipi+chemo compared with chemotherapy (Table 23).

Consistent with the limited cycles of chemotherapy, several toxicities typically related to chemotherapy
were less frequently reported with nivo+ipi+chemo relative to chemo (Table 24)

Table 23 Overview of CA2099LA Safety - All Treated Subjects

No. of Subjects (%0)

Nivo + Ipi + Chemo Chemotherapy
Safety Parameters (N =1358) (IN = 349)
Deaths 153 (42.7) 191 (34.7)
Primary Reason for Death

Dizeasze 124 (34.6) 163 (46.7)

Study Drug Toxicity 7(2.0) 6(1.7)

Unknown 5(14) 4(1.1)

Other ® 17 (4.7) 17 (4.9)

Not Beported 0 1 (0.3)

Adverse Event Grades
Any Grade Grade 34 Any Grade Grade 34

All-cansality SAEs 203 (56.7) 157 (43.9) 144 (41.3) 111 (31.8)
Diug-related SAEs 104 (29.1) 90 (23.1) 61(17.5) 31 (14.6)
All-causality AEs leading to DC 100 (27.9) T7(21.5) 59 (16.9) 38 (10.9)
Diug-Felated AEs leading to DC 68 (19.0) 54 (15.1) 26 (7.4) 14(4.0)
All-causality AEs 355 (99.2) 228 (63.7) 341 (97.7) 184 (52.7)
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Drug-related AEs | 322(89.9)  159(444) | 304(871)  129(37.0)
= 15% of Subjects in Any Treatment Group

Nausea 94 (26.3) 3(1.4) 126 (36.1) 3{0.9
Anemia 80 (22.3) 20 (5.6) 130 (37.2) 48 (15.8)
Asthenia 73 (204 3(0.8) 61 (17.5) 8(2.3)
Diarrhea 73 (204 14 (3.9) 42(12.00) 4(1.1)
Pruritus 66 (18.4) 3(0.8) 4(1.1) 0
Rash 64 (17.9) (1.4 10 (2.9) 0
Fatigne 59 (16.5) 8 (22 37(10.6) 2(0.8)
Decreased Appetite 56 (15.6) 4(1.1) 53(15.2) 4{1.1)
Neutropenia 35(0.8) 22 (6.1) 58 (16.6) 31(8.9)
All-caunsality Select AEs
Endocrine 96 (26.8) 12(3.4) 20(5.7) 0
Gastrointestinal 111 (31.00 20(5.6) 64 (18.3) 6(1.7)
Hepatic 66 (18.4) 17(4.7) 38(10.9) 6(1.7)
Pulmonary 24 (6.7 T(2.0) 22.6) 6(1.7)
Fenal 37(10.3) 10(2.8) 28(8.0) 5(1.4)
Skin 143 (39.9) 17(4.7) 40(11.5) 2(0.6)
Hypersensitivity/Infusion Reactions 22 (8.1) 2 (0.8) 4(1.1) 2(0.8)
Drug-Related Select AEs
Endocrine 86 (24.00 10 (2.8) 1{03) 0
Gastrointestinal 80 (22.3) 19(3.3) 42(12.00) 4(1.1)
Hepatic 483 (13.4) 16 (4.5) 26(74) 3(0.9)
Pulmonary 19 (5.3) 6(1.7) 4(1.1) 1{0.3)
Fenal 25 (7.0 821 20(5.T) 4(1.1)
Skin 135 (37.7) 16 (4.5) 24(6.9) 1{0.3)
Hypersensitivity/Infinsion Feactions 1747 2 {0.6) 4(1.1) 2(0.6)
All-cansality IMAFE s within 100 days of last dose
Treated with Immune Modulating Medication
Diarrhea/Colitis 17 (4.7 10 (2.8) ] 0
Hepatitis 18 (5.0 15(4.2) 0 0
Poeunmonitis 18 (5.00 2(2.5) 0 0
Nephritis/Fenal Dysfimction 5(1.4) 2(0.6) ] 0
Rash 50 (14.00 13(3.6) 1(0.3) 1{0.3)
Hypersensitivity/Infusion Reactions 2 (0.6) 0 1] 0
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Table 23 (Continued): Overview of CA2099LA Safety - All Treated Subjects

No. of Subjects (%)
Nive + Ipi + Chemo Chemotherapy
Safery Parameters (N =2358) (N =349)
Adverse Event Grades
Any Grade Grade 34 Any Grade Grade 34

All-cansality Endocrine INMAFs within 100 davs of last dose

With or Without Imnmmune Modulating Medication

Adrenal Insufficiency 12(3.4) 5(1.4) 1(0.3) 0

Hypophysitis 8(22) 5(14) 0 0

Hypothyroidism/ Thyroiditis 53(14.8) 2 (0.6) 309 0

Hyperthyroidizm 27(1.3) 0 0 0

Diabetes Mellitus 0 0 0 0
All-caunsality OESIs within 100 days of last dose

With or Without Imnmune Modulating Medication

Pancreatitis 5(1.4) 3 (0.8) 0 0

Encephalitis 2(0.6) 1(0.3) 0 0

Myositis 0 0 1(0.3) 0

Myasthenic Syndrome 0 0 0 0

Demyelination 0 0 0 0

Guillain-Barre Syndrome 0 0 0 0

Uveitis 0 0 0 0

Myocarditis a 0 a 0

Fhabdonyolysis 0 0 0 0

Graft Versus Host Disease 0 0 0 0

The causes of death per investigator were as follows: in the nive-tHpi+chemo arm: 2 deaths were due to

nivolumab + ipilimmmab (pneemonitis. hepatitis). 1 death was due to ipilinmmab (diarrhea). 1 death was duoe to

ipilimmimab + chemotherapy (sepsis), 1 death was due to mivotpitchemeo (hepatic toxicity), and 2 deaths were

due to chemotherapy (acute renal failure, thrombocytopenia) and in the chemotherapy arm: sepsis (2 subjects),

anenua, pancytopenia, respiratory failure, and neutropenia.

b The verbatim terms reported for the ‘other’ reasons for death are provided in Sections 2.2.2, and were consistent
with events expected in the population under study.

Abbreviations: AE - adverse event; DC: discontimuation; IMAE - inmmme-mediated adverse event; OESI - other
event of special interest; SAE - serious adverse event

Source: Refer to Table 8.1-1. of the CA20991 A Final CSR'
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Table 24 Select Chemotherapy-related Toxicities, All Nivolumab + Ipilimumab + Chemotherapy and

Chemotherapy Treated Subjects in CA2099LA

Nive + Ipa + Chemo Chemo
(N = 328) (N =349)

Drug-Related Adverze Events Any Grade Grade 34 Any Grade Grade 3-4
Anemia, o (%) 80223 20(5.8) 130(37.2) 48(13.8)
Heutropenia, n (%) 35(9.8) 22{6.1) 58 (16.8) YRR
Alopecia, (%o} 32(89) 3(0.8) 31{8.9) 2(0.86)
Thrombocytopenia, o (%%) 17¢4.T) 10 (2.8) 34{(9.7) 8023
Mucoszal inflammation, n (%e) 15(4.2) 2 (0.6} 8(2.3) 1 (0.3
Fabrile Nentropema, n (%) 1439 14 (3.9) 11{3.2) 10{29)
MNewropathy penpherzl, n (%) 9(2.5) 0 13{3.7) 1 (0.3}
Pancytopemia, n (%) 2(0u6) 1{0.3) (1.4 (14

MedDFEA Version: 22.0. CTC Version 4.0

Includes events reported between first dose and 30 days after last dose of study therapy.

Source: Refar to Table 8.1-2 of the CA2099L A Final CSR!

Any-grade AEs (regardless of causality) were reported in 355 (99.2%) subjects in the

nivo+ipi+chemo arm, and 341 (97.7%) subjects in the chemotherapy arms (Table 25).

When incidence rates were exposure-adjusted, AE incidence rates (per 100 person-years) were 1770.8

with nivo+ipi+chemo treatment and 1935.6 with chemotherapy treatment (Table 26).

Table 25: Adverse Events by Worst CTC Grade in 2 10% of All Treated Subjects
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Heatropenia & { 10.€) 22

Thrombocytopeniz 3.6 11 [ 2.1 3B { 10.9) 11 3.2)
Myemploskelats] and comectise Sissps 14€ ( 40.8) 16§ { 2.5) 0 103 { 25.5) £ 2_€}
di sorders

Arthralgia 1 Al 25 T.2) 1 0.3}

Back pa=n 50 1.2 20 B8] 1 0.3]
Heorous =ystem disorders 11 [ 2.1) 113 { 2.4 5 2.€

Haadachs 2 6] 25 T.2)

Endocrine discrders 12 3.4] 18 4.6

HBypothyroddi=nm 10 0.2 11 2

MedDPA Version: 22.0. CTC Versien 4.0. Inclodes events reparted between first dose and 30 days after last dose of study therapy
Source: Takle §.1.31.1

Any-grade drug-related AEs were reported in 322 (89.9%) subjects in the nivo+ipi+chemo arm,
and 304 (87.1%) subjects in the chemotherapy arm.

The most frequently reported drug-related AEs (=15%) were:

¢ Nivo+ipi+chemo: nausea (26.3%), anaemia (22.3%), asthenia (20.4%), diarrhoea (20.4%),
pruritus (18.4%), rash (17.9%), and fatigue (16.5%).

e Chemotherapy: anaemia (37.2%), nausea (36.1%), asthenia (17.5%), neutropenia (16.6%),
and decreased appetite (15.2%).

Grade 3-4 drug-related AEs were reported in 159 (44.4%) subjects in the nivo+ipi+chemo arm, and
129 (37.0%) subjects in the chemotherapy arm.

The most frequently reported Grade 3-4 drug-related AEs (22%) were:

¢ Nivo+ipi+chemo: neutropenia (6.1%), anaemia (5.6%), diarrhoea (3.9%), and lipase
increased (3.6%).

¢ Chemotherapy: anaemia (13.8%), neutropenia (8.9%), asthenia (2.3%), and
thrombocytopenia (2.3%).

When incidence rates were exposure-adjusted, drug-related AE incidence rates (per 100 person years)
were 866.6 with nivo+ipi+chemo treatment and 1013.2 with chemotherapy treatment (Table 26).

Table 26 Exposure-adjusted Adverse Events Rates

Exposure Adjusted Rates per 100 person-vears |

Nivo+Ipi+Chemo Chemotherapy

Safety Parameters (N = 358) (N =2349)
Senous Adverse Events (SAEs) 172, 166.3
Drug-Felated SAEs 735 632
Adverse Events (AEs) Leading to Discontimation 62.6 53.6
Drug-Pelated AEs Leading to Discontinnation 41.7 241

All AEs 1770.8 19356
Dmg-Felated AEs 266.6 10132

Source: Table 6.142.2 (SAEs), Table 6.142.3 (drmug-related SAEs), Table 6.142.4 (AEs leading to discontinuation),
Table 6.142.5 (drag-related AEs leading to discontinuation), Table 6.26.1 (AEs), and Table 6.142.1 (drug-related
AEs=) of the CA2090L A Final CSE*

Serious adverse event/deaths/other significant events

The overall frequencies of SAEs (all causality, drug-related, Grade 3-4) were higher with
nivo+ipi+chemo than with chemotherapy alone (Table 23 and Table 27).
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A higher frequency of all causality SAEs with nivo+ipi+chemo relative to chemotherapy alone were
reported in all SOCs (except for blood and lymphatic systems disorders, refer to Table 27)

A higher frequency of drug-related SAEs with nivo+ipi+chemo relative to chemotherapy alone were
reported in the following SOCs (GI disorders (7.3% vs 2.6%), endocrine disorders (3.1% vs 0%), and
hepatobiliary disorders (2.5% vs 0%)) (Table 27)

Table 27 Serious Adverse Events Reported in = 2% of All Treated Subjects

NivotIpi+Chemo Chemo
N = 358 N = 349
System Organ Class (%)

Preferred Tem (%) Any Grade Grade 3-4 Grade 5 Eny Grade Grade 3-4 Grade 5
TOTAL S CTS WITH AN EVENT 203 ( 56.7) 157 ( 43.9) 21 ( 5.9 144 ( 41.3) 111 ( 31.8) 21 ( 6.0)
Infecticns and infestations 47 ( 13.1) 35 ( 92.9) 0 39 ( 11.2) 28 ( 8.0) 3( 0.9

Pneumonia le ( 4.5) 10 ( 2.8) 0 e ( 4.9) 12 ( 3.4) 2 ( 0.9)
Necplasms benign, malignant and 38 (10.86) 24 ( e.7) 12 ( 3.4) 31 ( 8.9 20 (5.7 9 ( 2.9)
unspecified (incl cysts and polyps)

Malignant necplasm progression 28 ( 7.8) 17 ( 4.7) 10 ( 2.8) 29 ( 8.3) 19 ( 5.4) 9 ( 2.6)
Rea’piL:atDLy, thoracic and mediastinal 38 ( 10.6) 28 ( 7.8) 4 ( 1.1) 26 ( 7.4) 16 ( 4.8) 4 ( 1.1)
disorders

Dyspnoesa 8 ( 2.2) 8 ( 2.2) 0 7 ( 2.0) 5( 1.4 0

Pnetmonitis 7 ( 2.0) 4 ( 1.1) 0 4 ( 1.1) 2 ( 0.9) 0

Respiratory failure 7 ( 2.0) 5 ( 1.4) 2 ( 0.9) 1 ( 0.3) 0 1 ( 0.3)
Gastrointestinal disorders 35 (0 9.9) 24 ( 6.7) L ( 0.3) 19 ( 5.4) 15 ( 4.3) 0

Diarrhoea 13 ( 3.9) 7 ( 2.0) L ( 0.3 2 ( 0.9) 2 ( 0.9) 0
Blood and lynmphatic system disorders 28 (1 7.8) 26 ( 7.3) 0 34 (9.7 31 ( 8.9 0

Znaemia 11 ( 3.1) 9 ( 2.5) 0 14 ( 4.0) 13 ( 3.7) 0

Febrile neutropenia 11 ( 3.1) 11 ( 3.1 0 9 ( 2.9) 8 ( 2.3) 0

Thrombocytopenia 3 ( 0.8 3( 0.8 0 7 ( 2.0) 5 ( 1.4 0

MedDRA Version: 22.0. CTC Version 4.0. Includes events reported between first dose and 30 days after last dose of study therapy.
Source: Table 6.3.1.2.1

Any-grade drug-related SAEs were reported in 104 (29.1%) subjects in the nivo+ipi+chemo arm,
and 61 (17.5%) subjects in the chemotherapy arm. Grade 3-4 drug-related SAEs were reported in
90 (25.1%) subjects in the nivo+ipi+chemo arm and 51 (14.6%) subjects in the chemotherapy arm

(Table 23).

The most frequently reported drug-related SAEs were as follows:

e Nivo+ipi+chemo: diarrhea (3.1%), febrile neutropenia (3.1%), anemia (2.2%), acute kidney
injury (1.7%), colitis (1.4%), and adrenal insufficiency (1.4%)

e Chemotherapy: anaemia (3.4%), febrile neutropenia (2.6%), thrombocytopenia (1.7%), and
pancytopenia (1.4%)

Death

As of the 03-0Oct-2019 database lock, 42.7% subjects in the nivo+ipi+chemo arm and 54.7% of
subjects in the chemotherapy arm died (Table 28).

Table 28: Death Summary - All Treated Subjects
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Nivo+Ipi+hemo

N = 358 N = 349
NUMBER OF SUBJECTS WHO DIED (%) 153 ( 42.7) 191 ( 54.7)
PRIMARY REASON FOR DEATH (%)
DISEASE 124 ( 34.6) 163 ( 46.7)
STUDY DRUG TOXICITY 7 ( 2.0) 6 ( 1.7)
UNKNOWN 5 ( 1.4) 4 ( 1.1)
OTHER 17 ( 4.7) 17 ( 4.9)
NOT REPORTED 0 1 ( 0.3)
NUMBER OF SUBJECTS WHO DIED WITHIN 30 DAYS OF IAST DOSE (%) a0 ( 11.2) 42 ( 12.0)
PRIMARY REASON FOR DEATH (%)
DISEASE 30 ( 8.4) 28 ( 8.0)
STUDY DRUG TOXICITY 4 ( 1.1) 6 ( 1.7
UNKNOWN 2 ( 0.6) 1 ( 0.3)
OTHER 4 ( 1.1) 7 ( 2.0)
NUMBER OF SUBJECTS WHO DIED WITHIN 100 DAYS OF IAST DOSE (%) 97 ( 27.1) 101 ( 28.9)
PRIMARY REASON FOR DEATH (%)
DISEASE 73 ( 20.4) 80 ( 22.9)
STUDY DRUG TOXICITY 7 ( 2.0) 6 ( 1.7)
UNKNOWN 4 ( 1.1) 2 ( D.6)
OTHER 13 ( 3.6) 12 ( 3.4)
NOT REPORTED 0 1 ( 0.3)

Of these deaths, a total of 13 were considered due to study drug toxicity.

e 7 subjects (2.0%) in the nivo+ipi+chemo group died due to acute kidney injury (chemo),
thrombocytopenia (chemo), pneumonitis (nivo+ipi), hepatic toxicity (nivo+ipi+chemo),
hepatitis (nivo+ipi), diarrhoea (ipi) and sepsis (ipi+chemo).

e 6 subjects (1.7%) in the chemotherapy group due to sepsis, anaemia, pancytopenia,

respiratory failure, pulmonary sepsis and febrile neutropenia.

Death attributed to other reasons occurred in 17 subjects (4.7%) and 17 subjects (4.9%) in the nivo

+ipi+chemo arm and chemotherapy arm, respectively.

Select adverse events

Select AEs are AEs of special clinical interest that are potentially associated with the use of nivolumab
+ ipilimumab and nivolumab. Adverse events including endocrinopathies, diarrhoea/colitis, hepatitis,
pneumonitis, interstitial nephritis, and rash are currently considered to be select AEs. Multiple event
terms that may describe each of these were grouped into endocrine, gastrointestinal (GI), hepatic,
pulmonary, renal, and skin select AE categories, respectively. Hypersensitivity/infusion reactions were

analysed along with the select AE categories.

Most of select AEs were Grade 1-2 and most were considered drug-related by the investigator.

Table 29 Overview of Select adverse event- all cause and drug related- Treated population study

CA2099LA
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No. of Subjects (20)

Nive + Ipi + Chemo Chemotherapy
Safety Parameters (N = 358) (¥ = 349)
All-causzality Select AEs
Endocrine 96 (26.8) 1234 20(5.7) 0
Gastrointestinal 111 (31.0% 200 (5.6) 64 (18.3) 6{1.7)
Hapatic 66 (13.4) 1747 38 (10.9) 6{1.T)
Pulmonary 24(6T) T(2.0) 9(2.6) 5(1.7)
Fenal 37(10.3) 10 (2.8) 28 (8.0 5{1.4)
Skin 143 (39.9) 17(4.7) 40 (11.5) 2{0.6)
Hypersen=sitivity/ Infusion Reactions 22(6.1) 2{0.6) 4{1.1) 2(0.6)
Drug-Related Select AE:
Endocrine 86 (24.0) 10 C2.8) 1{0.3) 0
Gastrointestinal 80 (22.3) 13 (3.3) 42 (12.0% 4{1.1)
Hepatic 43(13.4) 16 (4.5) 26 (7.4 3{09
Pulmonary 19(5.3) 6(1.7) 4¢{1.1) 1{0.3)
Fenal 25 (7.00 822 20(5.7) 4¢{1.1}
Skin 135 (37.7 16 (4.5) 24(6.9) 1 (0.3}
Hypersensitivity/ Infusion Eeactions 17{4.7) 2{0.6) 4{1.1) 2(0.6)

The most frequently reported drug-related serious select AEs by preferred term (any grade) were as
follows in each treatment arm:

¢ Nivo+ipi+chemo: diarrhoea (3.1%), pneumonitis (2.0%), acute kidney injury (1.7%), and
adrenal insufficiency (1.4%)

e Chemotherapy: acute kidney injury (1.1%).

The incidence of pneumonitis including interstitial lung disease was 5.3% (19/358). Grade 2, Grade 3,
and Grade 4 cases were reported in 2.2% (8/358), 1.1% (4/358), and 0.6% (2/358) of patients,
respectively. Median time to onset was 18.1 weeks (range: 0.6-52.4). Resolution occurred in 14
patients (74%) with a median time to resolution of 4.3 weeks (range: 0.7-27.9+).

The incidence of diarrhoea or colitis was 22.3% (80/358). Grade 2, Grade 3, Grade 4, and Grade 5
cases were reported in 7% (25/358), 5% (18/358), 0.3% (1/358), and 0.3% (1/358) of patients,
respectively. Median time to onset was 5.1 weeks (range: 0.1-53.6). Resolution occurred in 70
patients (87.5%) with a median time to resolution of 1.4 weeks (range: 0.1-76.9+)

The incidence of liver function test abnormalities was 13.4% (48/358). Grade 2, Grade 3, and Grade 4
cases were reported in 3.1% (11/358), 3.4% (12/358), and 1.1% (4/358) of patients, respectively.
Median time to onset was 10.6 weeks (range: 1.1-68.3). Resolution occurred in 37 patients (80.4%)
with a median time to resolution of 5 weeks (range: 0.34+-45.0+).

The incidence of nephritis or renal dysfunction was 7% (25/358). Grade 2, Grade 3, and Grade 4 cases
were reported in 2.2% (8/358), 1.7% (6/358), and 0.6 (2/358) of patients, respectively. Median time
to onset was 10.6 weeks (range: 0.1-51.3). Resolution occurred in 14 patients (56%) with a median
time to resolution of 6.3 weeks (range: 0.1+-82.9+).

The incidence of thyroid disorders was 24% (86/358). Grade 2 and Grade 3 thyroid disorders were
reported in 12.3% (44/358) and 0.3% (1/358) of patients, respectively. Hypophysitis occurred in 1.4%
(5/358) of patients. Grade 2 and Grade 3 cases were reported in 0.6% (2/358) and 0.8% (3/358) of
patients, respectively. Grade 2 hypopituitarism occurred in 0.3% (1/358) of patients. Grade 2 and
Grade 3 adrenal insufficiency occurred in 1.7% (6/358) and 1.4% (5/358) of patients, respectively.
Diabetes mellitus including Type 1 diabetes mellitus was not reported. Median time to onset of these
endocrinopathies was 12.1 weeks (range: 1.9-58.3). Resolution occurred in 30 patients (35.3%). Time
to resolution ranged from 1.4 to 72.4% weeks.

Assessment report
EMA/CHMP/603938/2020 Page 131/157



The incidence of rash was 37.7% (135/358). Grade 2, Grade 3, and Grade 4 cases were reported in
11.5% (41/358), 4.2% (14/358), and 0.3% (1/358) of patients, respectively. Median time to onset
was 3.3 weeks (range: 0.1-83.1). Resolution occurred in 96 patients (71.6%) with a median time to
resolution of 9.4 weeks (range: 0.1+-84.1+).

The incidence of hypersensitivity/infusion reactions was 4.7% (17/358). Grade 2, Grade 3, and
Grade 4 cases were reported in 2.2% (8/358), 0.3% (1/358), and 0.3% (1/358) of patients,
respectively (see section 4.8 of the SmPC).

Across the select AE categories, most events in the nivo+ipi+chemo arm were manageable using the
established algorithms, with resolution occurring when immune-modulating medications (mainly
systemic corticosteroids) were administered (Table 30).

Some endocrine select AEs, though well controlled with hormone replacement therapy, were not
considered resolved due to the continuing need for hormone replacement therapy.

Table 30: Onset, Management, and Resolution of Drug-Related Select AEs - Nivolumab + Ipilimumab +
Chemotherapy Treated Subjects (N = 358) - CA2099LA

Table 2.6-1: Onset, Management, and Resolution of Drug-Related Select AEs -
Nivolumab + Ipilimumab + Chemotherapy Treated Subjects (N = 358) - CA2099LA

o Treated % Subj. with Drug-

' b -
veTradsuby Medntimeto - Sswpwith -GN ke orbrug. Drag reed
Grade 34 Drug- related Select AE Select AE High-dose related Select AE Select AE that
Category related Select AE (range), wks Leading to DC Corticosteroids™ (range), whs®de Resolved
Endocrine 240/28 a o 3 20 209/8.1 (1_41‘_1"7'*2' ) 353
Gastrointestinal 223753 o 15;0:3 0 42 23.8/20.0 01 1_-;; o) 875
Hepatic 13.4/45 a e 3 3.4 33.3/29.2 (0.3+5-'?15.0+) 804
Pulmonary 53/1.7 © églé " 22 73.7/68.4 (0_7%3 o) 737
Renal 70/22 015 14 240/240 01 o0 56.0
Skiu 377/45 (0‘13;2;1) L1 452/104 (0.14-9.-4834.14—) 716
lfsiouReaction  *7/06 0.1-109 06 531294 01-39) 100

Denominator is based on the number of subjects who experienced the event.

From Kaplan-Meier estimation

Symbol + indicates a censored value

Subjects who experienced select adverse event without worsening from baseline grade were excluded from time to resolution analysis.
Events without a stop date or with a stop date equal to the death as well as grade 5 events are considered unresolved.

Abbreviations: AE - adverse event, DC - discontinuation. IMM - immune-modulating medication, N.A. - not available/not applicable. subj. - subjects. wks -
weeks

Source: Source: Refer to Table 8.7-1 of the CA2099LA Final CSR!

o a 0 o »

Other Events of Special Interest

Other events of special interest (OESIs) (regardless of causality or immune-modulating medication
[IMM] treatment) include the following categories: Pancreatitis, Encephalitis, Myositis, Myasthenic
Syndrome, Demyelination, Guillain-Barre Syndrome, Uveitis, Myocarditis, Rhabdomyolysis, Graft
versus Host Disease.

OESIs were infrequent in both treatment arms. Overall, OESIs were reported in 7/358 (2.0%) subjects
in the nivo+ipi+chemo arm and 1/349 (0.3%) subject in the chemotherapy arm:

e OESIs in the nivo+ipi+chemo arm were: pancreatitis (5 subjects, 4 drug-related, 4 resolved
with IMM treatment) and encephalitis (2 subjects, 1 drug-related, 1 resolved with IMM
treatment).
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e OESI in the chemotherapy arm was: Myositis (1 subject, unrelated, resolved without
treatment)

Laboratory findings
Laboratory measurements were recorded regardless of causality and some were correlated with
reported laboratory-based AEs.

Laboratory results reported after first dose and within 30 days of last dose of study therapy are
presented in the sections below for all subjects treated with nivo+ipi+chemo or chemotherapy in
CA2099LA.

Haematology

Abnormalities in hematology tests performed during treatment or within 30 days of last dose of study
drug were primarily Grade 1-2.

On-treatment worsening of haematology parameters to Grade 3-4 was generally similar between
nivo+ipi+chemo and chemotherapy (Table 31).

Table 31 Summary of On-Treatment Worst CTC Grade Hematology Tests That Worsened Relative to
Baseline (SI Units) - Treated Subjects - CA2099LA

Murier of Subjects (%)

NivoHpi+chemo Chemotherapy
Lab Test Description N(z) Grade 1-4 Grade 3-4 N{Z) Grade 1-4 Grade 3-4
HEMOGLCOBIN (B) 347 243 (70.0) 32 ( 9.2) 335 248 ( 74.0) 55 ( le.4)
PLATEIET COUNT 347 80 (23.1) 15 ( 4.3) 334 81 (24.3) 17 ( 5.1)
LEUKOCYTES 347 126 ( 36.3) 34 ( 9.8) 335 134 (40.0) 30 ( 9.0
LYMPHOCYTES (ABSOLUTE) , 257 105 ( 40.% 15 ( 5.8) 240 95 ( 39.e) 26 ( 10.8)
IBSCLUTE NEUTROPHIL COUNT 346 140 ( 40.3) 51 ( 14.7) 332 139 ( 41.9) 49 ( 14.8)

Toxicity Scale: CTC Version 4.0

Includes laboratory results reported after the first dose and within 30 days of last dose of study therapy.

(A) N: Subjects with a CTC Graded Laboratory Result for the given parameter from both Baseline and On-treatment
Percentages are based on N as denominator.

B) Per Anemia criteria in CTC Version 4.0 there is no grade 4 for hemoglobin.

Source: Appendix L.7b.USPL3 (SI)

Liver test

During the treatment period, abnormalities in hepatic parameters (all increases) were primarily Grade
1-2. A total of 3/346 (0.9%) subjects in the nivo+ipi+chemo arm and no subjects in the chemotherapy
arm had concurrent ALT or AST > 3 x upper limit of normal (ULN) with total bilirubin > 2 x ULN within
1 day and within 30 days based on laboratory results reported after the first dose and within 30 days
of last dose of study therapy

The majority of subjects did not have liver function tests that worsened relative to baseline. The
following hepatic abnormalities worsened to Grade 3-4 relative to baseline in = 1% of subjects.

e Nivo+ipi+chemo: increased ALT (4.3%), increased AST (3.5%), and increased alkaline
phosphatase (ALP) (1.2%).
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e Chemotherapy: increased ALT (1.2%).

Kidney test

Most subjects with at least 1 on-treatment measurement had normal creatinine values during the
treatment reporting period.

The abnormalities in creatinine (increase) were primarily reported as Grade 1 or 2. 4 subjects in the
nivo+ipi+chemo arm and 2 subjects in the chemotherapy arm had a Grade 3-4 increased creatinine
level.

The majority of subjects did not have creatinine that worsened relative to baseline. The proportions of
subjects with creatinine level worsening to Grade 3-4 relative to baseline were 1.2% and 0.6% in the
nivo+ipi+chemo and chemotherapy arms, respectively.

Thyroid function test

Table 32 On-Treatment Laboratory Abnormalities in Specific Thyroid Tests (SI Units) - Treated
Subjects - CA2099LA

Nudber of Subjects (%)

Nivo+pi+chemo Chemotherapy

Zbnormality (%) N = 314 N = 276
TSH > ULN 105 ( 33.4) 32 ( 11.6)
TSH > ULN

WITH TSH <= ULN AT BASELINE 82 ( 26.1) 13 ( 4.7)
TSH > ULN

WITH AT IEAST ONE FT3/FT4 TEST VALUE < LIN (&) 65 ( 20.7) 3 ( 1.8)

WITH ALL OTHER FT3/FT4 TEST VALUES >= LIN (A) 28 ( 8.9) 23 ( 8.3)

WITH FT3/FT4 TEST MISSING (&) (B) 12 ( 3 4 ( 1.4)
TSH < LIN S0 ( 28.7) 34 ( 12.3)
TSH < LIN

WITH TSH >= LIN AT BASELINE 80 ( 25.5) 24 ( 8.7)
TSH < LIN

WITH AT IEAST ONE FT3/FT4 TEST VALUE > ULN (&) 43 ( 15.3) 4 ( 1.4)

WITH ALL OTHER FT3/FT4 TEST VALUES <= ULN (B) 31 ( 9.9) 26 ( 9.4)

WITH FT3/FT4 TEST MISSING (A) (B) 11 ( 3.5) 4 ( 1.4)

Includes laboratory results reported after the first dose and within 30 davs of last dose of study therapy.
(A) Within a 2-week window after the abnormal TSH test date

(B) Includes subjects with TSH abnormality and with no FT3/FT4 test values in the 2-week window or with
non-abnormal value(s) from only one of the two tests and no value from the other test.

Source: Refer to Table 8.10.2.3-1 of CA2099LA Final CSR!

Pancreas function test

Abnormalities in amylase and lipase during treatment were primarily Grade 1 to 2 in severity. The
following Grade 3 abnormalities in amylase and lipase were observed in > 5% of treated subjects with
on-treatment laboratory results:

e Nivo+ipi+chemo: lipase (10.0% Grade 3) and amylase (7.2% Grade 3)
¢ Chemotherapy: none

The majority of subjects did not have on-treatment worsening (increases) in amylase or lipase. The
proportions of subjects with amylase and lipase worsened to Grade 3-4 relative to baseline were as
follows

e Nivo+ipi+chemo: lipase (11.9%) and amylase (6.7%)
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e Chemotherapy: lipase (2.2%) and amylase (1.3%)

Electrolytes

Most subjects had normal electrolyte levels during the treatment reporting period. Abnormalities in
electrolytes during treatment were primarily Grade 1 to 2 in severity. The following Grade 3
abnormalities in electrolytes were observed in = 5% of treated subjects with on-treatment laboratory
results:

¢ Nivo+ipi+chemo: hyponatremia (12.1% Grade 3)
e Chemotherapy: hyponatremia (7.5% Grade 3)

The majority of subjects did not have electrolyte levels that worsened relative to baseline. The
following electrolyte abnormalities worsened to Grade 3-4 relative to baseline in = 2% of subjects

e Nivo+ipi+chemo: hyponatremia (10.7%) and hypokalaemia (3.5%)
e Chemotherapy: hyponatremia (6.9%) and hyperkalaemia (2.7%)

Selected Laboratory Abnormalities that Worsened Relative to Baseline

In CA2099LA, laboratory abnormalities that worsened relative to baseline in =20% of nivo+ipi+chemo
treated subjects are presented in Table 33.

Table 33 Selected Laboratory Abnormalities (US Units) Worsening from Baseline in more than or equal
to 20% of Nivolumab + Ipilimumab + Chemotherapy treated Subjects - CA2099LA.

Percentage of Subjects with Worsening Laboratory Test from Baseline”

Laboratory Abnormality Niv-+ipi+chemo Chemotherapy
All Grades Grades 3-4 All Grades Grades 3-4

Hematology
Anemia 70.0 9.2 74.0 16.4
Lymphopenia 40.9 5.8 396 10.8
Neutropenia 40.5 14.7 41.9 14.8
Leukopenia 36.3 9.8 40.0 9.0
Thrombocytopenia 231 43 243 5.1

Chemistry
Hyperglycemia 45.2 7.1 424 2.6
Hyponatremia 37.4 10.4 26.9 6.9
Increased ALT 34.2 43 243 1.2
Increased lipase 31.2 11.9 10.3 2.2
Increased alkaline phosphatase 31.0 1.2 259 0.3
Increased amylase 304 6.7 18.8 1.3
Increased AST 29.6 3.5 221 0.3
Hypomagnesemia 293 1.2 32.8 0.6
Hypocalcemia 26.4 1.4 222 1.8
Increased creatinine 26.3 1.2 22.8 0.6
Hyperkalemia 22.0 1.7 21.3 2.1

2 Each test incidence is based on the number of patients who had both baseline and at least one on-study laboratory
measurement available: Niv+ipi+chemo (range: 197 to 347); Chemotherapy (range: 191 to 335).
Source: Appendix L.7b.USPIL1 (US)

Assessment report
EMA/CHMP/603938/2020 Page 135/157



Safety in special populations

The frequencies of total AEs, AEs leading to discontinuation, and AEs by MedDRA High-level Group
Term (HLGT)/SMQs/SOC by age group are presented in Table 34 for nivo+ipi+chemo and
chemotherapy treated subjects.

The frequencies for subgroups of age < 65, 65 to 74, and 75 to 84 years were similar to the
frequencies reported for the overall study population by treatment, with a few exceptions:

¢ Nivo+ipi+chemo:

[¢]

Numerically higher frequencies (= 10% difference) were reported in the 75 to 84 years
of age subgroup vs the overall population for SAEs with fatal (death) outcome (29.7%
vs 12.8%) and AEs leading to discontinuation (43.2% vs 27.9%).

Numerically lower frequencies (= 10% difference) were reported in the 75 to 84 years
of age subgroup vs the overall population for psychiatric disorders (2.7% vs 16.5%),
nervous system disorders (16.2% vs 33.5%), and anticholinergic syndrome (18.9% vs
31.0%).

e Chemotherapy:

@]

A numerically higher frequency (210% difference) was reported in the 75 to 84 years
of age subgroup vs the overall population for SAEs with fatal (death) outcome (26.7%
vs 14.3%). A similar increase in SAEs with fatal (death) outcome in subjects 75 to 84
years of age over the overall population was observed, regardless of treatment.

Table 34 Summary of safety results by age groups - Treated Subjects - CA2099LA
Age Groups
Nivo+ipi+chemo Chemotherapy
<65 65-74 75-84 <65 65-74 75-84
n=174 n=147 n=37 n=174 n=143 n=30
Patients with 172 146 37 170 139 30 (100.0)
events (98.9) (99.3) (100.0) (97.7) (97.2)
SAE 103 77 (52.4) | 23 (62.2) | 68 (39.1) | 60 (42.0) 15 (50.0)
(59.2)
Fatal 21 (12.1) 14 (9.5) 11 (29.7) 24 (13.8) 18 (12.6) 8 (26.7)
Hospitalisation 89 (51.1) 66 (44.9) 19 (51.4) 64 (36.8) 57 (39.9) 13 (43.3)
/prolongation
life threatening 18 (10.3) 18 (12.2) 5 (13.5) 8 (4.6) 15 (10.5) 3 (10.0)
Ae leading to 44 (25.3) | 40 (27.2) | 16 (43.2) | 23 (13.2) |31 (21.7) 5 (16.7)
discontinuation

From Patients aged > 85 not reported due to the low numbers included (N+I +C n=0; chemo n=2)
Source: table 5.1.1-1 from safety summary.
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Discontinuation due to adverse events

AEs leading to discontinuation included events where 1 or more drugs of a multidrug regimen were
discontinued, even if the subject remained on treatment. The overall frequencies of all causality AEs
leading to discontinuation were higher in the nivo+ipi+chemo arm relative to the chemotherapy arm
(Table 23).

Any-grade AEs leading to discontinuation (regardless of causality) were reported in 100
(27.9%) subjects in the nivo+ipi+chemo arm and 59 (16.9%) subjects in the chemotherapy arm.
Grade 3-4 AEs leading to discontinuation were reported in 77 (21.5%) subjects in the nivo+ipi+chemo
arm and 38 (10.9%) subjects in the chemotherapy arm.

The most common AEs leading to discontinuation (regardless of causality) were as follows:

e Nivo+ipi+chemo: malignant neoplasm progression (3.6%), diarrhoea (2.5%), pneumonitis
(2.0%), and colitis (1.4%)

e Chemotherapy: malignant neoplasm progression (3.4%), general physical health deterioration
(1.4%), and anaemia (1.1%)

Any-grade drug-related AEs leading to discontinuation were reported in 68 (19.0%) subjects in
the nivo+ipi+chemo arm and 26 (7.4%) subjects in the chemotherapy arm. Grade 3-4 AEs leading to
discontinuation were reported in 54 (15.1%) subjects in the nivo+ipi+chemo arm and 14 (4.0%)
subjects in the chemotherapy arm.

The most common drug-related AEs leading to discontinuation were as follows:

¢ Nivo+ipi+chemo: diarrhoea (2.5%), pneumonitis (2.0%), colitis (1.4%), hepatotoxicity
(0.8%), adrenal insufficiency (0.8%), acute kidney injury (0.8%), and ALT increased (0.8%)

e Chemotherapy: anaemia (0.9%)

Immunogenicity

Of the 308 nivolumab ADA evaluable subjects in the nivo+ipi+chemo arm, 19 (6.2%) subjects were
nivolumab ADA positive at baseline and 104 (33.8%) subjects were nivolumab ADA positive after the
start of treatment (Table 35).

Of the 305 ipilimumab ADA evaluable subjects in the nivo+ipi+chemo arm, 9 (3.0%) subjects were
ipilimumab ADA positive at baseline and 23 (7.5%) subjects were ipilimumab ADA positive after the
start of treatment (Table 35).

Table 35 ADA Assessments Summary - All ADA Evaluable Subjects - CA2099LA
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ivolumab AOR Tpilimnmalb AR
Subject AMR Status (%) N =308 H = 305
BLESFT.TME AMR POSTTIVE 1% [ €.2) g0 3.0
AR POSTIIVE 104 { 33.8) 23 ([ 7.5)
PEREISTENT POSITIVE (PR 119 0
MOT EP — LAST SEMPIE POSITIVE 31 { B[ Z.8)
CTHER FCSITIVE T2 5 ([ 4.5
MEJTRRLIZING RO BOSTTIVE 8 2.8 E [ 1l.g)
I0Z MEEATTUE 204 [ €8.2) 282 [ 92.5)

Basehne ADA Posiftve: A subject with baselne ADA-positive sample;

ADA Positive: A subject with at least one ADA-positive sample 1elative to baselme (ADA negative at baseline or
ADA fiter to be at least 4-fold or greater (==) than baseline posthive titer) at any ime after imfiation of treatment;

Perzistent Positrve (PP): ADA-posifive sample at 2 or more conpsecutive tmepoints, whers the first and last ADA-
posiiove samples are at least 16 weeks apart;

Mot PP-Last Sample Positve: Not persistent but with ADA-positive sample at the last sampling timepoint;

Other Positrve: Not persistent but some ADA-positive samples with the last sample bemg negative;

Neutralizing Positive: At least one ADA-positrve sample with nentralizing antibodies detected post-baseline;

ADA Negatrve: A subject with no ADA-poaitive sample after imhaton of treatment.

Post-baselne assessments are assessments reported after inrhiation of treatment.

Source: Refer to Table 11.1-1 of the CA2099LA Fmal CSE!

Of all the nivo+ipi+chemo treated subjects who were evaluable for ADA, hypersensitivity/infusion
reaction select AEs were experienced by 16 (7.8%) nivolumab ADA-negative subjects, 5 (4.8%)
nivolumab ADA-positive subjects, 20 (7.1%) ipilimumab ADA-negative subjects and 2 (8.7%)
ipilimumab ADA-positive subjects.

Supportive Safety Data — study CA209568 Part 2

In Part 2 of CA209568, all subjects were treated with nivo+ipi+chemo, the same schedule and
regimen as that used in CA2099LA. Median treatment duration was 6.36 months. The population in
CA209568 Part 2 was the same as that in CA2099LA. Safety data from the CA209568 Part 2 Final
CSR2 based on the DBL date of 22-Mar-2019, with a minimum follow-up of 14.9 months are
summarized in Table 36.
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Table 36 Overview of CA209568 (Part 2) Safety - All Treated Subjects

211 Treated
H=23&
HMBER: OF SUBJECTS WHD DIED (%) le (44.4)
ERTMREEY FEASON FOR [EARTH (%)
DISERSE E
ETUDY DPEIN: TOETCTITY 0
THERCA 1
THEE. g
HFEER OF SUBJECTS WHO DIED WITHIM 30 DRYS OF LAST DOSE (%) 2
HEFEER OF SUBJECTS WHD DITED WITHIN 100 [EYS OF LAST DOSE (%) 1z
Preferred Term (%) Grade 3-4 Grade 5i(&)
ALL CRTSALITY SEE=a (%) 20 3 (8.3)
OFIG-FELATEDN S2ES (%) 2 a
ALL, CATSALTTY EE= LEANTMG TO DISOONTINUATTION (%) B z (5.8)
OFG-FEIATED AEs LEANTHN= TO DISOMTINRATION (%) 7 a
ALl CRTSALITY REE= Z8 3 (8.3
AE= (225% ANY GRACE)
Pruritus 0 0
Fash 2 (3.8) a
Mausea 0 0
Constipation o a
Liarrhoes 1 (2.8) 0
Fatigue 20 o a
Coughn = 0 a
Arthr, i 12 2 {5.8) a
Cecreased appetiis =} o a
Hpormacmesasmis ] 0 a
Enasmea 12 4 [11.1} a
OFG-FELATEN AES 33 Z1 (58.3) a
Drog-related ABs (215% ANY (RADE)
Bruritus 11 0 a
Faszh 8 1 a
Fash maculo-papular o 1 a
Diarrhoes T 0 a
Mamsea T 0 a
Lipasse Increassed o = a
Fatigue 10 o 1]
Hypothyroidism & (1&.7) 1 Q
Ehasmiz 7T (1%.4) 2 u]
ALL CATSALITY IMARs WITHIN 100 OEY OF LAST DOSE, BY CATEGEFY, TREATED WITH IMMHE MIDOIATTHG
MENICATION
Ensumonitis 3 (8.3 2 [5.8) 0
Diarrhea/Colitis T (19.4) 1 {2.8) a
Hepatitis 0 0 a
Idrenal insufficiency 4 (11.1) 2 (5.8) u]
Hypothyroddism 0 0 a
Thyroiditis 0 0 0
[isoetes mellitus 0 0 a
Nephritis and Renal dysfimction 1 {2.8) 1 {2.8) a
Rash 2 {22.2) 2 [5.8) a
U U L4
0 0 a
0 L Ji]
AL BEIDOFRINE TMEE=s WITHIN 100 OAYS OF LAST DOSE, BY CATERRY, TFEATHEN WITH R
Irenal insufficiency & (16.7) 3 B3 a
Hypothyroddism & (1&6.7) 1 (z.8) 0
Thyrodiditis 1{z.8) 0 0
Disbetes mellitus o 0 a
Hyperthyroidism 4 (11.1) 0 a
Z-]é-'i::c;ﬂ'ty%i:iﬁ 1(2.8) 1 (2.8) ]
ALL CATSALTTY SEIECT BE=, BY CATEIERY
Gastrointestinal 1]
Hepatic 0
Bulmomary 1]
Panal a
Skin 1]
Iypersensitivicy/Infusion reaction ]
SEIF[T AE=, BY (ATEEFRY
[}
1]
d
i
a
Skin 1]
Wypersensitivitcy/Infusion reaction 0 ]

MedDFA Version: 21.1, CTC Version 4.0

{A) Events that lead to death witlhin 24 howrs are documented as Grade 5. Events leadmg to death =24 hours after

onset are reported with the worst grade before death.

Includes evenis reported between first dose and 30 days after last dose of study therapy, except as mdicated.

Source: Rafer to Table 8.1-1 of the CA209568 Part 2 Final CSE®
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Post marketing experience

Not applicable

2.5.1. Discussion on clinical safety

The primary safety set for nivolumab/ipilimumab/chemotherapy (nivo+ipi+chemo) in the first line
treatment in NSCLC is provided by study CA2099LA. Additional supportive data is provided by the
n=36 patients from the single-arm phase II study CA209568. In general, study CA209568 Part 2
shows a similar profile for nivo+ipi+chemo as seen in study CA2099LA. These extra data are limited,
and therefore no pooling occurred. In both studies, the immuno-chemotherapy combination was
continued until disease progression, unacceptable toxicity or up to 24 months.

Study CA2099LA provides a comparative analysis of the combination immuno-chemotherapy (n=358)
vs chemotherapy (n=349). The provided safety data is considered numerically appropriate for safety
evaluation, also in consideration that the safety profile of nivo+ ipilimumab is described in various
applications including second-line metastatic NSCLC (EMEA/H/C/3985/11/0001) and 1L metastatic
NSCLC (EMEA/H/C/WS1372).

In study CA209227, most patients (270%) received = 90% of the planned dose intensity. The
proportion of subjects who received at least two cycles of chemotherapy in the chemotherapy arm was
similar to the proportion of patients who received the maximum two cycles of chemotherapy in the
combination treatment arm (93.4% vs. 93%) so that differences in the safety profile for the
combination, particularly in relation to AEs reported during the first two first cycles of chemotherapy, is
attributable to the addition of nivolumab and ipilimumab.

The nivo+ipi+chemo group showed a higher median treatment duration (6.05 (95% CI 4.93, 7.06)
months) compared with the chemotherapy group (2.43 (2.50, 2.83) months). As such, adverse
events/ SAE / AEs leading to discontinuation might be higher in the nivo+ipi+ chemo group. However,
this more prolonged treatment is required to obtain the observed improvement in overall survival
compared to chemotherapy. Therefore, the use of exposure-related adverse incidence rates will be of
limited value and the overall, unadjusted data has to be taken into account.

Both treatment arms showed dose delays and dose reductions. Dose reductions were only allowed for
the chemotherapy. Overall, 117 (32.7%) subjects from the nivo+ipi+chemo arm and 150 (43%)
subjects from the chemo arm received treatment without any dose delay or dose reduction (if
permitted). As expected this percentage is higher in the chemotherapy arm due to the
increased/different toxicity profile of the combination treatment. The nivo+ ipi+ chemo group showed
a lower number of dose delays and dose reductions for chemotherapy compared to the chemotherapy
group. This reduction is most likely due to the reduced amount of cycles (h=2 vs n=4) but also due to
the reduction of cumulative toxicity when less cycles of chemotherapy are used (nivo+ipi +chemo: 2
cycles, chemo 4 cycles).

Both treatments showed a high, similar amount of AE (> 97%). The reported number of toxic deaths
(2% vs 1.7%) was also comparable.

However, the reported toxicity profile differed. The safety profile of the chemotherapy arm was
characterised by the bone marrow suppression, while the safety profile of the combination therapy was
characterised by the combination of bone marrow suppression and immune related adverse events.
Consistent with the more limited cycles of chemotherapy, several toxicities typically related to
chemotherapy (anemia, neutropenia, thrombocytopenia) were less frequently reported with
nivo+ipi+chemo compared with chemo (Table 24). However, select immune-related adverse events
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occurred more frequently in the nivo+ ipi+ chemotherapy group (Table 23). These observations show
that the toxic profile of the treatments differ.

The nivo+ipi+chemo groups showed a higher frequency of Grade 3-4 AEs to the chemotherapy arm
(63.7% vs 52.7%, respectively). The most frequently reported grade 3-4 AEs (23%) were mainly
chemotherapy-related AEs in both treatment arms. nivo+ipi+chemo: neutropenia (6.1%), anaemia
(5.6%); chemotherapy: anaemia (13.8%), neutropenia (8.9%). These observations suggest that
immunotherapy related grade 3-4 AEs are more diverse compared with chemotherapy and therefore
do not pop-up as the most frequently detected. It shows that the adverse event profile in the immune-
chemotherapy group is more diverse than in the chemotherapy group.

Most patients discontinued treatment because of disease progression, with similar rates in both
treatment arms (£40% both groups). However, more patients in the nivo+ipi+chemotherapy arm
discontinued because of AEs compared with the chemotherapy arm (27.9% vs 16%). Also, the type of
AEs leading to discontinuation differed between the two treatment arms. In the triple therapy arm,
these events appeared to be immune-related (diarrhoea, pneumonitis, colitis) while in the
chemotherapy arm, the reported events were general health deterioration and anaemia. These
observations show again that the toxic profile differs between the two treatment regimens. The overall
higher rate of discontinuation due to adverse events suggest that the nivo + ipi +chemotherapy is less
well tolerated compared to chemotherapy despite the lower cycles of chemotherapy provided.

The presence of nivolumab or ipilimumab ADA did not appear to be associated with the occurrence of
hypersensitivity/infusion reaction select AEs.

As expected, the nivo+ipi + chemo group reported a higher number of immune-related and other-
events of specific interest compared to chemotherapy. The number of these events were generally in
line with the nivo+ipi therapy reported in study CA 209227, including the number of resolved select
adverse events. However, cross-study comparisons may show a higher number of unresolved select
renal adverse events.

The cross-study comparison with study CA209227 show that frequency of reported select renal events
is comparable between nivo+ipi +chemo (n=37 (10.3%) vs nivo+ ipi (n=56 9.7%) or nivo+ chemo
(n=22, 12.8%)). The frequency of resolved AEs (56%) is lower with nivo+ipi+ chemo compared to
nivo+ ipi (90%) or with nivo + chemo (86) though this percentage did increase with longer follow-up.
Although the numbers are low, this raises concerns about the added renal toxicity when nivo+ ipi is
added to chemotherapy.

The use of chemotherapy is associated with renal impairment. Cisplatin has more renal side effects
than carboplatin which likely explains why more than 60% of patients with NSQ histology received
carboplatin as part of their chemo regimen in both arms. Further data provided show that the
proportions of subjects with renal select AEs (all and drug related) were similar across the treatment
arms (nivo+ipi+chemo and chemotherapy arms), both in subjects treated with cisplatin and in
subjects treated with carboplatin, but the numbers are too low to be conclusive.

Previous studies also showed added renal side effects when pembrolizumab was added to
chemotherapy EMEA/H/C/003820/0043), but also in that case the number was too low to be
conclusive.

Except for these unresolved select renal side effects, the provided data does not suggest that the
addition of chemotherapy to the nivo+ ipi combination will induce new immune-related adverse
events. No new indication specific, immune-mediated adverse event caused by nivolumab +
ipilimumab was found.
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In general, study CA209568 Part 2 shows a similar profile for nivo+ipi+chemo as seen in study
CA2099LA. The frequency is slightly lower, but this is likely caused by the low sample size of only 36
subjects.

Safety in the Elderly

The overall safety profile indicates that more SAEs were experienced with nivo+ipi+chemo compared
to chemotherapy, regardless of age. However, the number of patients aged > 75 years that
discontinued treatment in nivo+ ipi + chemo group is worrisome. Although the number of included
patients is low, the number of patients aged > 75 years that discontinued treatment is high (16/37 =
43.2%) and differs considerably compared to 5/33 (17%) in the chemotherapy arm. This difference in
discontinuation is troublesome and it may provide a rationale for why in elderly patients, no OS benefit
is shown with the nivo+ipi+chemo combination compared to chemotherapy. Information about the
safety in this population, which represents a significant part of the proposed target population, is
included in sections 4.4 and 5.1 of the SmPC.

2.5.2. Conclusions on clinical safety

The safety profiles of nivo+ipi+chemo in CA2099LA were reflective of the known safety profile of the
immunotherapy and chemotherapy components in first-line NSCLC. No new safety signals or toxicities
were identified with nivo+ipi+chemo, relative to each agent as monotherapy or the nivo+ipi
combination. Also, no new safety signals or toxicities were identified relative to previous experience
with each monotherapy, or the nivolumab + ipilimumab regimen in prior melanoma studies and renal
cell carcinoma studies.

The nivo + ipi + chemo treatment appears to be less well tolerated compared to chemotherapy as
shown by the higher number of (drug-related) AEs and SAEs, and AEs leading to discontinuation. This
lesser tolerance is mainly due to the fact that the toxic safety profile of the nivo+ipi + chemo group is
characterised by a combination of the immunologically induced adverse events and bone marrow
suppression. In contrast, the toxic safety profile of the chemotherapy group is limited to bone marrow
suppression.

The combination of nivo+ipi+ chemo may have an added negative effect on renal adverse events
compared with the combination of nivo+ipi alone, but the reported numbers are too low to be
conclusive.

The combination treatment appears less well tolerated in patients aged =75 years, but the provided
data is limited. Of concern is the high discontinuation rate (about 43%) in that population. The
combination therapy should be used with caution after careful consideration of the potential
benefit/risk on an individual basis (see sections 4.4 and 5.1 of the SmPC).

2.5.3. PSUR cycle

OPDIVO (Nivolumab)

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.
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YERVOY (Ipilimumab)

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 WSA submitted updated RMP versions with this application.

OPDIVO

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

The PRAC considered that the risk management plan version 17.1 is acceptable.

The CHMP endorsed the Risk Management Plan version 17.1 with the following content:

Safety concerns

Category

Safety Concern

Important Identified Risks

Immune-related pneumonitis

Immune-related colitis

Immune-related hepatitis

Immune-related nephritis and renal dysfunction

Immune-related endocrinopathies

Immune-related skin ARs

Other Immune-related ARs

Severe infusion reactions

Important Potential Risks

Embryofetal toxicity

Immunogenicity

Complications of allogeneic HSCT following nivolumab therapy in

cHL

Risk of GVHD with nivolumab after allogeneic HSCT

Missing Information

Patients with severe hepatic and/or renal impairment

Patients with autoimmune disease

Patients already receiving systemic immunosuppressants before

starting nivolumab

No changes to the list of safety concerns were made as a result of the newly added indication.
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Pharmacovigilance plan

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of
the marketing authorization

None

Category 2 - Imposed mandatory additional pharmacovigilance activities which are Specific
Obligations in the context of a conditional marketing authorization or a marketing authorization
under exceptional circumstances

None

Category 3 - Required additional pharmacovigilance activities

CA209234:
Pattern of use and
safety/effectivene
ss of nivolumab in
routine oncology
practice

Ongoing

CA209835: A
registry study in
patients with
Hodgkin
lymphoma who
underwent post-
nivolumab
allogeneic
HSCTOngoing

To assess use
pattern,
effectiveness, and
safety of nivolumab,
and management of
important identified
risks of nivolumab in
patients with lung
cancer or melanoma
in routine oncology
practice

To assess transplant-
related complications
following prior
nivolumab use

Postmarketing use safety
profile, management and
outcome of immune-related
pneumonitis, colitis,
hepatitis, nephritis and renal
dysfunction,
endocrinopathies, rash, and
other immune-related
adverse reactions (uveitis,
pancreatitis, demyelination,
Guillain-Barre syndrome,
myasthenic syndrome,
encephalitis, myositis,
myocarditis,
rhabdomyolysis, solid organ
transplant rejection, and
VKH), and infusion reactions
Postmarketing safety
assessment of the outcome
of post-nivolumab allogeneic
HSCT

1. Interim report Interim
results
provided
annually

2. Final CSR 4Q2024

submission

1. Annual update With PSUR
starting at
DLP 03-Jul-
2017

2. Interim CSR 06/2019

submission

3. Final CSR 4Q2022

submission

No changes to the pharmacovigilance plan.

Risk minimisation measures

Safety Concern

Risk Minimization
Measures

Pharmacovigilance Activities

Immune-related pneumonitis
Immune-related colitis
Immune-related hepatitis

Routine risk minimization
measures:

SmPC Sections 4.2, 4.4 and
4.8

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None
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Safety Concern

Risk Minimization

Pharmacovigilance Activities

Measures
Immune-related nephritis and Additional risk minimization Additional pharmacovigilance
measures: activities:

renal dysfunction

Immune-related
endocrinopathies

Immune-related skin ARs

Other immune-related ARs

Patient Alert Card

Postmarketing
pharmacoepidemiology study
(CA209234)

Severe Infusion Reactions

Routine risk minimization
measures:
SmPC Sections 4.4 and 4.8

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: Postmarketing
pharmacoepidemiology study
(CA209234)

Embryofetal toxicity

Routine risk minimization
measures:
SmPC Sections 4.6 and 5.3

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Immunogenicity

Routine risk minimization
measures:
SmPC Section 4.8

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Complications of allogeneic
HSCT following nivolumab
therapy in cHL

Routine risk minimization
measures:
SmPC Sections 4.4 and 4.8

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None
Additional pharmacovigilance
activities:

Registry study (CA209835)

Risk of GVHD with nivolumab
after allogeneic HSCT

Routine risk minimization
measures:
SmPC Section 4.4 and 4.8

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Patients with severe hepatic
and/or renal impairment

Routine risk minimization
measures:
SmPC Sections 4.2 and 5.2

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Patients with autoimmune
disease

Routine risk minimization
measures:
SmPC Section 4.4

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None
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Safety Concern Risk Minimization Pharmacovigilance Activities
Measures

Patients already receiving Routine risk minimization Routine pharmacovigilance

systemic immunosuppressants measures: activities beyond adverse

before starting nivolumab SmPC Sections 4.4 and 4.5 reactions reporting and signal

Additional risk minimization
measures: None

detection: None

Additional pharmacovigilance
activities: None

No changes to the risk minimisation measures were proposed as a result of the new indication.

The proposed risk minimisation measures remain sufficient to minimise the risks of the product in the

proposed indications.

Yervoy

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

The PRAC considered that the risk management plan version 28.1 is acceptable.

The CHMP endorsed the Risk Management Plan version 28.1 with the following content:
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Safety concerns

Category

Safety Concern

Important Identified Risks

GI irARs (eg, diarrhoea, colitis, GI perforation)

Hepatic irARs (eg, hepatitis)

Skin irARs (eg, rash, pruritus, TEN, and DRESS)

Neurologic irARs (eg, neuropathy)

Endocrine irARs (eg, hypopituitarism, hypothyroidism, adrenal
insufficiency)

Other irARs (eg, pneumonitis, nephritis, non-infective myocarditis,
and pancreatitis)

Severe infusion reactions

Important Potential Risks

Immunogenicity

s el " c : Ty

er) Ciniti ; I tenib-orPD—1/PE
L1 inhibit

Missing Information

- racti Hactation dat

Long-term safety in adolescent patients > 12 years of age

" - ethmi

Potential PD interaction with systemic immunosuppressants

Patients with severe hepatic impairment

Patients with severe renal impairment

Patients with autoimmune disease

tong-term-safety

No changes to the list of safety concerns were made as a result of the newly added indication.
Important potential risk and missing information were deleted as a result of the alignment with the
revised version of GVP module V (rev.2).

Pharmacovigilance plan

Summary of
Study / Status objectives

Safety concerns
addressed Milestone(s) Due Date(s)

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of the

marketing authorisation

Category 2 - Imposed mandatory additional pharmacovigilance activities which are Specific
Obligations in the context of a conditional marketing authorisation or a marketing authorisation

under exceptional circumstances
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Study / Status

Summary of
objectives

Safety concerns
addressed

Milestone(s)

Due Date(s)

None

Category 3 - Required additional pharmacovigilance activities

MAH to sponsor
extension of the
Dutch Melanoma
Treatment
Registry (DMTR)
to include
paediatric
subjects and to
collect their
safety data
(CA184557)

Protocol
CA184557:
Long-term
Follow-up of
Ipilimumab-
treated Pediatric
Patients Enrolled
in the Dutch
Melanoma
Treatment
Registry
(DMTR). Bristol
Myers Squibb
Company; 2019.
Document
Control No.
930139126.

To obtain additional
safety information in
paediatric patients

Long-term safety in
adolescent patients > 12
years of age

Synopsis of the 16-Apr-2018
DMTR 02-Nov-2019
Submission of

protocol 2Q 2019
Registration of

paediatric PSUR
patients in the 2Q 2029

DMTR register

Interim safety
reporting

Final study report

No changes to the pharmacovigilance plan.

Risk minimisation measures

Safety Concern

Risk Minimization Measures

Pharmacovigilance
Activities

Identified Risks

Immune-related Adverse
Reactions (GI irARs, hepatic
irARs, skin irARs, neurological
irARs, endocrine irARs, and
other irARs)

Routine risk minimisation
measures:

SmPC Section 4.4 specific
warning/precautions; Sections
4.2 and 4.4 guidelines on
monitoring, diagnosis, dose
modification, and
corticosteroids intervention;
and Section 4.8 ADR list
Additional risk minimisation
measures:Patient Information
Brochure and Alert Card

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection:

None

Additional pharmacovigilance
activities: None
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Safety Concern

Risk Minimization Measures

Pharmacovigilance
Activities

Severe Infusion Reactions

Routine risk minimisation
measures:

SmPC Section 4.3
Contraindication, Section 4.4
Special warnings, Section 4.8
Undesirable effects

Additional risk minimisation
measures:
e Patient Information
Brochure and Alert Card

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Immunogenicity

Routine risk minimisation
measures:

SmPC Section 5.1
Immunogenicity

Additional risk minimisation
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

- - R I —— —
Severe—sJeﬁ—érFug—Feaetreﬁsr_ : IEt.E..eE'E Racovigianee
FFG-H%—GG-HGH—FFGH{—G-F—SGQHGHH&I—. . eanEuEes . ' 4 aekiy _E.es beye d. aduelse_ |
ipitimumab-and-vermurafentb-or detection:—Nene
PD—1/PE b
- - R - SlrminTmiSat R - T
CrPC Secti 16 5 3 : . ; |

Long-term safety in adolescent
patients > 12 years of age

Routine risk minimisation
measures:

SmPC Section 4.2, 4.4, 4.8,
and 5.2

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection:

e A PIP for ipilimumab in
malignant neoplasms (except
melanoma, nervous system,
haematopoietic, and
lymphoid tissue) and a
second PIP in melanoma
have been completed in the
EU.

» Reporting of long-term
safety data in paediatric
patients in studies of
nivolumab and ipilimumab
combination therapy
(CA209070 and CA209908).

e Monitoring of initial AEs and
continued follow-up while on
therapy and/or 100 days
after the last dose by the
treating physician. Follow-up
information obtained by BMS
using specified procedures
(telephone interviews or
mailing a questionnaire to
the treating physician).
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Safety Concern

Risk Minimization Measures

Pharmacovigilance
Activities

Additional risk minimisation
measures: None

Additional pharmacovigilance
activities: MAH to sponsor
extension of the DMTR to
include paediatric subjects and
to collect their safety data.

measures—Noene

Reutine-pharmaceovigitanee-
EEE“.EES beye Graaverse

A l P

Potential PD interaction with
systemic immunosuppressants

Routine risk minimisation
measures:
SmPC Section 4.5

Additional risk minimisation
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Patients with severe renal
impairment

Routine risk minimisation
measures:
SmPC Sections 4.2 and 5.2

Additional risk minimisation
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Patients with severe hepatic
impairment

Routine risk minimisation
measures:
SmPC Sections 4.2 and 5.2

Additional risk minimisation
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Patients with autoimmune
disease

Routine risk minimisation
measures:
SmPC Section 4.4

Additional risk minimisation
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None

Routi is) -
measufres:

AeasaresNAA

No changes to the risk minimisation measures were proposed as a result of the new indication.

The proposed risk minimisation measures remain sufficient to minimise the risks of the product in the

proposed indication(s).

2.7. Update of the Product information

As a consequence of this new indication, sections 4.1, 4.2, 4.4, 4.8, 5.1 and 5.2 of the SmPC have
been updated. The Package Leaflet has been updated accordingly.

All changes are reported in the highlighted full PI in attachment
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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 WSA and has been found acceptable for the following reasons:

- The new indication that is hereby applied for concerns the same route of administration and has a
similar safety profile as the previously approved indications.

- Administration is done by a health care professional. The instructions for dose calculation,
preparation, administration, storage and disposal that are currently reflected in the approved PL
remain unchanged.

- The general design and layout of the proposed PL have not changed.

- The modifications now proposed in the PL do not represent major changes.

3. Benefit-Risk Balance

3.1. Therapeutic Context

The MAH is seeking an extension of indication for OPDIVO in combination with ipilimumab and 2 cycles
of platinum-based chemotherapy is indicated for the first-line treatment of metastatic non-small cell
lung cancers in adults whose tumours have no sensitising EGFR mutation or ALK translocation.

3.1.1. Disease or condition

Lung cancer is the most common cancer worldwide, with 1.8 million new cases diagnosed yearly.
NSCLC is mainly diagnosed at an advanced stage with overall poor prognosis. The overall survival (OS)
for metastatic NSCLC is dismal with a 5-year survival of <5%, although recently approved
immunotherapy has improved survival.

3.1.2. Available therapies and unmet medical need

At the time of study initiation (May 2017), the standard of care therapy for metastatic treatment-naive
NSCLC without driver mutations included histology-based platinum-doublet chemotherapy.
Pembrolizumab, an anti-PD-1 monotherapy, had recently received a positive opinion for first-line
NSCLC with patients with high PD-L1 expression (= 50%) (27 Jan 2017; EMEA/H/C/003820/11/0011).
However, this therapy was not generally established in clinical practice yet.

During the conduct of the trial, two immunotherapy (pembrolizumab and atezolizumab) + platinum-
based chemotherapy combinations were approved for the treatment for the 1L NSCLC. These products
showed an improvement in overall survival when the immunotherapy was added to chemotherapy
(EMEA/H/C/003820/11/0043 and EMEA/H/C/004143/11/0019).

3.1.3. Main clinical studies

The current application is based on the results of the first planned interim analyses and updated
efficacy data (with additional follow-up for OS) submitted during the procedure of the phase III study
CA2099LA. Study CA2099LA is an international, randomised, open-label, parallel study comparing

Assessment report
EMA/CHMP/603938/2020 Page 151/157



nivolumab + ipilimumab + chemotherapy with chemotherapy in the first line treatment of metastatic
NSCLC.

3.2. Favourable effects

The combination therapy of nivolumab + ipilimumab + chemotherapy (nivo+ipi+chemo) showed an
improved overall survival compared with chemotherapy (HR 0.69, 96.71% CI 0.55, 0.87), p=0.0006.
Nivo+ipi+chemo median OS: 14.13 months (95% CI 13.24, 16.16), chemotherapy median OS 10.74
months (95% CI 9.46, 12.45).

The Kaplan—Meier curves show an almost immediate separation of the curves for overall survival.

These results are supported with all secondary outcome measures like improvement in PFS, ORR and
DoR favouring the nivolumab+ ipilimumab+ chemotherapy compared to chemotherapy.

These beneficial effects favouring the nivo+ipi+chemo groups are overall consistent across the
predefined subgroups.

Updated efficacy data submitted during the procedure confirm the initially reported clinical benefit.
With an additional 4.6 months of follow-up (09-Mar-2020 database lock; minimum duration of follow-
up for OS of 12.7 months), the median OS (95% CI) increased to 15.64 months (13.93, 19.98) in the
nivo+ipi+chemo arm and remained relatively unchanged in the chemotherapy arm: 10.91 months
(9.46, 12.55). The results for median PFS and other secondary outcome measures also matured and
overall slightly improved in the nivo+ipi+chemo arm while remained unchanged in the chemotherapy
arm.

The number of drug related death is similar between the two treatment groups (nivo+ipi+chemo 2%,
chemo 1.7%).

3.3. Uncertainties and limitations about favourable effects

The subgroup of patients aged = 75 years is small (n=70). Although the nivo + ipi + chemo group
show a better ORR compared to chemotherapy (11.9% (95% CI -7.7, 30.0), the nivo+ ipi + chemo
combination shows a decreased overall survival (HR 1.36 (95% CI 0.74, 2.52) and reduction in PFS
(HR 1.12 (95% CI 0.61, 1.96) in this population. Information in this respect is included in section 5.1
of the SmPC.

3.4. Unfavourable effects

The safety profile of the nivolumab + ipilimumab + chemotherapy combination is characterised by the
combination of immunological adverse events and bone marrow suppression. This leads to a more
variable adverse events profile compared to chemotherapy alone.

The number of Grade 3-4 AE are higher in the nivo+ipi+chemo therapy group compared with the
chemotherapy group (all causality grade 3-4 (43.9% vs 31.8 %), drug related grade 3-4 (25.1% vs
14.6%).

The frequency of all-causality and drug related serious adverse events leading to discontinuation are
higher with nivo+ipi+chemo vs chemotherapy (all causality (27.9% vs 16.9%); drug related (19.0%
vs 7.4%).

As expected, select AEs, immune-mediated adverse events (IMAEs), and other events of special
interest (OESIs) occurred more frequently with nivo+ipi+chemo relative to chemotherapy.
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The age group = 75 years treated with nivo+ipi + chemotherapy showed a higher number of AEs
leading to discontinuation than in the younger age groups (43% vs 27%) and compared with the same
age group treated with chemotherapy (43.2% vs 16.7%).

Although cross-study comparison with study CA 209227 show the same frequency of renal select
adverse event (9.7%) for nivo+ipi+ chemo vs nivo + ipi, the reported frequency of resolved renal AE
is lower with nivo+ipi + chemo (56%) vs nivo + ipi (90%). This percentage increased with longer
follow-up.

3.5. Uncertainties and limitations about unfavourable effects

The median age in NSCLC is 71 years, while the median age in the investigated population is younger
(64 years). This might indicate that the safety profile in clinical practice might be worse compared with
the safety profile presented in the clinical study report, but the included number of patients is too
small to be conclusive.

The number of patients with select renal adverse event is too small to conclude that the immune-
chemotherapy combination leads to more unresolved select renal adverse event compared to the
combination of nivolumab+ ipilimumab alone.

3.6. Effects Table

Table 37 Nivolumab in combination with ipilimumab and 2 cycles of platinum-based chemotherapy is
indicated for the first-line treatment of metastatic non-small cell lung cancer in adults whose tumours
have no sensitising EGFR mutation or ALK translocation (data base lock 03-OCT-2019)

Effect Short Nivo + ipi chemo Uncertainties/ Refere
Description + chemo Strength of evidence nces

Favourable Effects

median Time from months 14.13 10.74 HR 0.69 CSR
oS randomisation to (95% CI (13.24, (9.46,12.45) 96.71 % CI 0.55, 0.87,
the date of death 16.16) p = 0.0006

of any course

median Time from the months 6.83 4.96 HR 0.70 CSR
PFS randomisation data  (95% CI) 97.5% CI (0.57, 0.86)
to the date of first (5.55, 7.66)  (4.27,5.55) P=0.0001
documented
tumour progression
or death
(BICR per RECIST
1.1)
ORR confirmed n,% 136 (37.7%) 90 (25%) difference 12.4% CSR
CR + PR 97.5 CI (4.8, 2.0)

(95% CI) (2.7,42.9) (20.7,30.0) p=0.003

BICR per RECIST
1.1
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Effect Short Nivo + ipi Uncertainties/ Refere
Description + chemo Strength of evidence nces

median time between the months 10.02 5.09 CSR
DoR date of first (95% CI) (8.21,13.01) (4.34, 7.00)

confirmed response

to data to first

documented BICR

assessed tumour

progression or

death

BICR per RECIST
1.1

Unfavourable Effects

Grade 3-4 All Causality Grade % 99.2 97.7 open label study,
3-4 AEs collection of AEs (and
AEs attributability to the

drug) might be biased.

Drug-related Grade % 63.7 52.7
3-4 AEs
SAEs All Causality SAEs % 56.7 41.3
Drug-related SAEs % 29.1 17.5
Grade 3-4 All Causality Grade % 43.9 31.8
SAEs 3-4 SAEs
Drug-related Grade % 29.1 14.6
3-4 SAEs
AEs All causality AEs % 27.9 16.9
leading to leading to DC
DC
Drug-related AEs % 19.0 7.4
leading to DC
Deaths Deaths due to % 2.0 1.7

study drug toxicity

Abbreviations: CSR: clinical study report, OS: overall survival, PFS: progression free survival, ORR:
overall response rate, DoR: duration of response BICR per RECIST 1.1.

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Patients with metastatic NSCLC have a dismal prognosis despite treatment with chemotherapy.
Additional treatments are needed to improve the overall survival. The combination of two different
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classes of treatments (immuno therapy + chemotherapy) showed an improved survival, but it was also
associated with more side effects.

In study CA2099LA, the addition of nivo+ipi to two platinum-based chemotherapy cycles was
compared to four cycles of chemotherapy. The immuno-chemotherapy arm showed a clinically relevant
improvement in OS > 3 months (HR 0.69, 96.71% CI 0.55, 0.87, p = 0.0006) compared with
chemotherapy, with an almost immediate separation of the KM curves for overall survival. The overall
survival was supported with improvements in the secondary outcome measures like the PFS, ORR,
DOR and almost all predefined subgroups. This support for the OS shows the robustness of the
observed improvement in OS. Additional updated efficacy results (with additional 4.6 months of follow-
up for OS) confirm the initially reported efficacy results and with the curves remaining separated over
time.

The overall safety profile of the immune-chemotherapy combination is characterised by the
combination of immunological adverse events and bone marrow suppression. The combination of these
side effects resulted in that more patients reported AEs grade 3-4, and that more patients discontinued
treatment because of AE in the nivo+ipi+chemo group compared with chemotherapy. These
observations indicate that the immune-chemotherapy treatment appeared to be less well tolerated
compared to chemotherapy alone. However, despite the higher percentage of early discontinuation,
still a clinically relevant improvement in OS is observed compared to chemotherapy.

This lower tolerability is of concern for patients aged = 75 years. Although the included number is
limited (n=70), the reported efficacy and safety raise concern about the B/R profile in this critical
target population in the treatment of NSCLC cancer with a median age of 71 years. In the subgroup of
patients aged = 75 years, a high proportion of patients (43%) discontinued treatment. The high
discontinuation rate may provide a rationale why the point estimate for the OS HR in elderly patients is
close to 1 when the nivo+ipi+chemo combination is compared to chemotherapy. This information is
reflected in section 4.4 and 5.1 of the SmPC.

During the conduct of the trial, members of the BMS team had access to the unblinded select safety
toxicity data (including mortality data) for individual patients before database lock, and the open label
study had several important protocol revisions. It was unknown whether and which preventive
measures had been taken to avoid the dissemination of data to clinical and strategic decision makers
for trial CA2099LA and whether there was an impact of the GCP findings related to study CA209227
(O/Y in 1L NSCLC) on the quality of the CA2099LA study results. The requested impact analyses of
previous GCP findings related to study CA209227 revealed that study CA2099LA was conducted using
improved systems and processes, while most CAPAs were implemented. These improved systems and
processed limited the number of persons with access to the data based and resulted in improved
dataset traceability and audit trail. In addition, it was sufficiently justified that the protocol
amendments were based on external data. More importantly, the results of the requested
supplemental analyses on the data before and after the implementation of the two main amendments
of the study were aligned (e.g. HRs for OS in initially enrolled patients vs. those recruited following the
revision of the sample size are consistent confirming that the results were not driven by the latter
group). Further, updated study results (database lock 09-Mar-2020) confirmed the primary efficacy
results. Based on these considerations, it can be concluded that the integrity of study CA2099LA is not
questioned and the reported data can overall be considered reliable and used for benefit/risk
assessment.

Finally, the wording of the indication has been refined to reflect the included study population, i.e.:

OPDIVO:
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“OPDIVO in combination with ipilimumab and 2 cycles of platinum-based chemotherapy is indicated for
the first-line treatment of metastatic non-small cell lung cancer in adults whose tumours have no
sensitising EGFR mutation or ALK translocation”.

Yervoy:

"YERVOY in combination with nivolumab and 2 cycles of platinum-based chemotherapy is indicated for
the first-line treatment of metastatic non-small cell lung cancer in adults whose tumours have no
sensitising EGFR mutation or ALK translocation”

3.7.2. Balance of benefits and risks

The trial shows a robust and clinically relevant improvement in overall survival that has been
confirmed with updated efficacy data submitted (longer follow-up). It is considered that this OS benefit
outweighs the observation that treatment appears to be less well tolerated compared to
chemotherapy. The benefit/risk ratio is considered positive.

3.8. Conclusions

The overall benefit/risk ratio of nivolumab 360 mg Q3W and ipilimumab 1 mg/kg Q6W in combination
with 2 cycles of platinum-based chemotherapy is considered positive in the intended indication.

4. Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following variation acceptable and
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the
following change:

Variation accepted Type Annexes
affected
C.l.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition | Type II I and IIIB

of a new therapeutic indication or modification of an
approved one

Extension of indication to include first-line treatment of metastatic non-small cell lung cancer in adults
whose tumours have no sensitising EGFR mutation or ALK translocation for combination of
OPDIVO/Yervoy and chemotherapy; as a consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1 and 5.2 of the
SmPC are updated. The Package Leaflet is updated in accordance. Version 17.1 of the RMP for
OPDIVO and version 28.1 for Yervoy have also been submitted.

The worksharing procedure leads to amendments to the Summary of Product Characteristics and
Package Leaflet and to the Risk Management Plan (RMP).

Amendments to the marketing authorisation

In view of the data submitted with the worksharing procedure, amendments to Annexes I and IIIB and
to the Risk Management Plan are recommended.
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5. EPAR changes

The EPAR will be updated following Commission Decision for this variation. In particular the EPAR

module 8 "steps after the authorisation" will be updated as follows:
Scope
Please refer to the Recommendations section above.

Summary

Please refer to Scientific Discussion *OPDIVO-H-C-3985 & Yervoy-H-C-2213-WS-1783.

i Glimm E, Maurer W, Bretz F. Hierarchical testing of multiple endpoints in group-sequential trials. Statistics in Medicine 2010;29:219-228.
iiClopper, C.; Pearson, E. S. The use of confidence or fiducial limits illustrated in the case of the binomial. Biometrika 1934;26: 404-413.

iii Statistical Methodology in the Pharmaceutical Sciences edited by Berry DA, Chapter 13, Categorical Data Analysis, p 415 and 417 ff., Marcel Dekker, 1990.
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