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List of abbreviations

ADA anti-drug antibody

AE adverse event

AJCC American Joint Committee on Cancer

ALT alanine aminotransferase

AST aspartate aminotransferase

AUC area under the concentration-time curve

AUC(0-T) area under the concentration-time curve from time zero to the last time of the last
quantifiable concentration

AUC(TAU) area under the concentration-time curve in one dosing interval

BMS Bristol Myers Squibb

BOR best overall response

BW body weight

C cycle

Cavg time-averaged serum concentration

Cavg4 time-averaged serum concentration after 4 doses

Cavgss time averaged steady state concentration

CHMP Committee for Medicinal Products for Human Use

CI confidence interval

CL clearance

CcLo baseline clearance

CLSS steady-state clearance

Cmax maximum observed serum concentration

Cmax4 maximum concentration after 4 doses

Cmaxss peak concentration at steady state
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Cmin4 trough concentration after 4 doses

Cminss trough concentration at steady state

CNS central nervous system

COoG Children’s Oncology Group

COVID-19 coronavirus disease 19
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CRC colorectal cancer

CRF case report form

CSR clinical study report

CTCAE common terminology criteria for adverse events

CTEP Clinical Trials Evaluation Program
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1. Background information on the procedure

1.1. Type II group of variations

Pursuant to Article 7.2 of Commission Regulation (EC) No 1234/2008, Bristol-Myers Squibb Pharma
EEIG submitted to the European Medicines Agency on 22 August 2022 an application for a group of
variations.

The following variations were requested in the group:

Variations requested Type Annexes
affected
C.l.6.a C.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

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

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 adolescent patients aged 12 years and older in treatment of
advanced (unresectable or metastatic) melanoma (nivolumab monotherapy), treatment of advanced
(unresectable or metastatic) melanoma (nivolumab in combination with ipilimumab) and adjuvant
treatment of melanoma (nivolumab monotherapy) for Opdivo, based on results from a nonclinical
biomarker study (Expression of PD-L1 (CD274), and characterization of tumor infiltrating immune cells
in tumors of pediatric origin), also based on results from a Phase 1/2 clinical study (CA209070, A
Phase 1/2 Study of Nivolumab (Ind# 124729) In Children, Adolescents, And Young Adults With
Recurrent Or Refractory Solid Tumors As A Single Agent And In Combination With Ipilimumab) and a
modelling and simulation study. As a consequence, sections 4.1, 4.2, 4.8, 5.1, 5.2 and 6.6 of the
SmPC are updated.

The Package Leaflet is updated in accordance.

Version 30.0 of the RMP has also been submitted.

The group of variations 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/0432/2020 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0432/2020 was completed.

The PDCO issued an opinion on compliance for the PIP P/0432/2020.
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Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the MAH 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 MAH did not seek Scientific Advice at the CHMP.

1.2. Steps taken for the assessment of the product

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

Rapporteur: Blanca Garcia-Ochoa Co-Rapporteur: N/A
Submission date 22 August 2022
Start of procedure: 17 September 2022
CHMP Rapporteur Assessment Report 1 December 2022
PRAC Rapporteur Assessment Report 22 November 2022
PRAC members comments 23 November 2022
Updated PRAC Rapporteur Assessment Report 25 November 2022
PRAC Outcome 1 December 2022
CHMP members comments 5 December 2022
Updated CHMP Rapporteur(s) (Joint) Assessment Report 9 December 2022
Request for supplementary information (RSI) 15 December 2022
CHMP Rapporteur Assessment Report 5 April 2023
PRAC Rapporteur Assessment Report 31 March 2023
PRAC Outcome 13 April 2023
CHMP members comments 17 April 2023
Updated CHMP Rapporteur Assessment Report 20 April 2023
Opinion 26 April 2023
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2. Scientific discussion

2.1. Introduction

2.1.1. Problem statement

Disease or condition

The following indications for Opdivo are proposed to be expanded to include adolescent patients
12 years and older:

e OPDIVO as monotherapy or in combination with ipilimumab is indicated for the treatment of
advanced (unresectable or metastatic) melanoma in adults and adolescents 12 years of age
and older.

® OPDIVO as monotherapy is indicated for the adjuvant treatment of adults and adolescents 12
years of age and older with melanoma with involvement of lymph nodes or metastatic disease
who have undergone complete resection.

Epidemiology and risk factors, screening tools/prevention

Melanoma is a rare diagnosis in the pediatric population accounting for 3% of all pediatric cancers.
While the incidence is very low in the first decade of life (between 0.7 and 0.8 cases per million), this
rises sharply to over 10 cases per million in the second decade, consistent with sun exposure as the
primary driver.:2:3 In Europe, the age-adjusted incidence rates in 2020 were 20.0 per 100,000
persons for all ages (150,627 cases), 0.1 per 100,000 for ages < 15 years (169 cases), and 0.5 per
100,000 for ages < 20 years (805 cases).*

Pediatric melanoma shares many similarities with adult melanoma. As in adults, most pediatric cases
(about 75%) are localized and have an excellent outcome. The majority of childhood and adolescent
melanoma occurs sporadically, with most attributed to UV pathophysiology exposure, especially in
adolescents. Familial cases account for only 1% of melanoma in children, but approximately 25% of
pediatric patients have a preexisting condition known to be associated with melanoma. The strongest
risk factor for melanoma in adolescents is the presence of more than 100 nevi with a diameter greater
than 2 mm.>

The genomic landscape of conventional melanoma in children is represented by many of the genomic
alterations that are found in adults with melanoma.

Paediatric melanoma presents a clinical and histopathological challenge due to its rarity and atypical
presentations. Melanomas affecting the pediatric age can be classified in 3 subtypes: Spitzoid
melanoma, melanoma arising in congenital melanocytic nevi, and conventional (adult-type) melanoma.
In patients 11 years and older, conventional melanoma is the prevailing subtype, which shares

! Brecht IB, De Paoli A, Bisogno G, et al. Pediatric patients with cutaneous melanoma: A European study. Pediatr Blood
Cancer 2018;65(6):e26974.

2 Jen M, Murphy M, Grant-Kels JM. Childhood melanoma. Clin Dermatol 2009;27:529-36.

3 Strouse JJ, Fears TR, Tucker MA, et al. Pediatric melanoma: risk factor and survival analysis of the surveillance,
epidemiology and end results database. J Clin Oncol 2005;23:4735-41.

4 European Cancer Information System (ECIS). Cancer burden statistics and trends across Europe. Access to:
https://ecis.jrc.ec.europa.eu.

5 Aldrink JH, Polites SF, Austin M. Pediatric melanoma - diagnosis, management, and anticipated outcomes. Surg
Oncol Clin N Am 2021;30:373-88.
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morphologic (superficial spreading and nodular) and molecular features with adult melanoma and is
mainly located on the trunk.®

Common risk factors for melanoma in paediatric and adult patients are intermittent intense sun
exposure, tendency to sunburn, tendency to freckle, fair skin, blue or green eyes, and blond or red
hair. Genetic predisposing conditions for developing melanoma, specifically in the paediatric
population, do more frequently manifest in early childhood than in adolescence.

The OS in pediatric and adolescent melanoma is similar to what is seen in adults.”.8:?

Clinical presentation, diagnosis and stage/prognosis

Primary tumor characteristics, such as the site of the primary tumor, stage at diagnosis, tumor
thickness, or level of invasion were compared between pediatric and adult melanoma patients. The
group of prepubescent patients appears to be in this context as a separate group with thicker tumor
lesions, whereas primary tumor characteristics between adolescent and adult melanoma patients are
comparable. Stage II and III melanoma in adults and adolescents can be considered as the same
disease, sharing the same prognostic factors and the high risk of recurrence and death.©

Similar to adults, the main predictor of outcomes in melanoma is the stage at the time of diagnosis. !
Five-year overall survival for all stages is 87% to 95%. Data collected in 219 pediatric melanoma
patients from 2002 to 2012 by the European Cooperative Study Group reported 3-year OS of 100.0%
for Stage I, 90.0% for Stage II, 92.1% for Stage III, and 57.1% for Stage IV tumors. Data from the
2004-2016 National Cancer Database collected from 1903 pediatric melanoma patients reported 5-year
OS greater than 90.0% for Stage I-III tumors and of 34.4% for Stage IV tumors. 12

Clinical studies in pediatric and adolescent melanoma patients as reported in the literature were
analyzed to assess the response to intervention. Although the number of patients in these studies was
small and the studies did not have a randomized design, treatment effects such as objective response
or pharmacodynamic effects of immunotherapy appeared to be comparable to adult patients.10.7:8:9

Management

Melanoma in adolescents and adults is generally regarded as an analogous disease and is treated
similarly using multimodal therapy including surgery, systemic therapy, and in some cases, radiation.
As such, current treatment strategies for pediatric and adolescent melanoma are based on clinical

6 Neves JM, Duarte B, Paiva Lopes MJ. Pediatric melanoma: epidemiology, pathogenesis, diagnosis and management.
Revista SPDV 2020;78:107-14.

7 paradela S, Fonseca E, Pita-Fernandez S, et al. Prognostic factors for melanoma in children and adolescents: a
clinicopathologic, single-center study of 137 patients. Cancer 2010;116(18):4334-44.

8 Wong JR, Harris JK, Rodriguez-Galindo C, et al. Incidence of childhood and adolescent melanoma in the United States:
1973-2009. Pediatrics 2013;131:846-54.

9 Brecht IB, Garbe C, Gefeller O, et al. 443 paediatric cases of malignant melanoma registered with the German Central
Malignant Melanoma Registry between 1983 and 2011. Eur J Cancer 2015;51:861-8.

10 | ange JR, Palis BE, Chang DC, et al. Melanoma in children and teenagers: an analysis of patients from the National
Cancer Data Base. ] Clin Oncol 2007;25:1363-8.

11 Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma staging: Evidence-based changes in the American Joint
Committee on Cancer eighth edition cancer staging manual. CA Cancer ] Clin 2017;67(6):472-92.

12 Yousif R, Boull C, Gerami P, Nardone B, Vivar KL, Liszewski W. THE demographics and trends in pediatric melanoma in
the United States: An analysis of the National Cancer Database. Pediatr Dermatol 2021;38(5):1191-7.
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guidelines for adult patients,13:14:15 and there are limited clinical studies evaluating treatment
outcomes in these age groups. Despite the small humber of patients, results of these studies showed
that safety profiles and treatment effects in pediatric patients are comparable with adult patients. The
mainstay of treatment of pediatric cutaneous melanoma is cure by surgical resection. Given the lack of
pediatric-specific clinical trials guiding surgical management, adult guidelines are applied to children
with some modifications based on expected differences in cosmetic and functional outcomes in younger
patients.> Pediatric patients with Stages III and IV melanoma are considered for additional therapy.
Prior to 2011, approved therapies were limited to dacarbazine chemotherapy and interleukine-2
immunotherapy as treatment of metastatic melanoma and interferon a-2b as adjuvant treatment.
Since then, two distinct therapeutic classes have been developed with demonstrated efficacy in adult
adjuvant and advanced settings: checkpoint inhibitors targeting the PD-1, LAG-3, and CTLA-4
coinhibitory receptor pathways and targeted therapies inhibiting tyrosine kinase signaling pathways
(such as BRAF and MEK inhibitors).16

Treatment of Advanced (Unresectable or Metastatic) Melanoma

The checkpoint inhibitors, including ipilimumab, nivolumab, nivolumab in combination with relatlimab
fixed dose combination, and pembrolizumab, and the BRAF (dabrafenib, vemurafenib, and encorafenib)
and MEK (trametinib, cobimetinib, and binimetinib) targeted therapies were evaluated in adult
unresectable and metastatic melanoma. The 3 checkpoint inhibitors as monotherapy (ipilimumab,
nivolumab, and pembrolizumab) and the nivolumab plus ipilimumab combination were approved in
adults in the US and EU. Nivolumab and relatlimab fixed-dose combination was approved in the US and
received marketing authorization in the EU on September 2022. Three BRAF-MEK inhibitor
combinations were approved in the US and EU for adult use in advanced melanoma (dabrafenib +
trametinib, vemurafenib + cobimetinib, and encorafenib + binimetinib), with little to indicate whether
one combination would be better suited to pediatric use than another.'315 Despite the availability of
new treatment options for advanced melanoma in adults, current experience with immunotherapy and
checkpoint inhibitors in particular, in the pediatric setting is very limited.

Adjuvant Therapy of Resected High-risk Melanoma

Pediatric patients with melanoma have been absent from most of the prospective trials, and current
treatment strategies for younger patients again are based on extrapolation from adult data.!” Adjuvant
therapy for adult melanoma has changed dramatically in the past five years. Interferon a-2b remained
the standard adjuvant therapy for high-risk melanoma until FDA approval of the CTLA-4 inhibitor
ipilimumab in 2015. In adults, the adjuvant use of ipilimumab or PD-1 inhibitors (nivolumab and
pembrolizumab) as well as the adjuvant use of BRAF and MEK inhibitors demonstrated efficacy in
Phase 3 studies. The two checkpoint inhibitors, nivolumab and pembrolizumab, were approved in the
US and EU for adults in the adjuvant setting. The combination of the BRAF (dabrafenib) and MEK
(trametinib) inhibitors was approved in the US and EU for adult BRAF-mutant Stage III melanoma
following complete resection.!3:15 The FDA and recently EMA approved the expanded indication of
pembrolizumab for the adjuvant treatment of adults and adolescents 12 years and older with Stage

13 National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines).
Melanoma: Cutaneous. Version 2.2022. Available from
https://www.nccn.org/professionals/physician_gls/pdf/melanoma.pdf.

14 Swetter SM, Tsao H, Bichakjian CK, et al. Guidelines of care for the management of primary cutaneous melanoma. J Am
Acad Dermatol 2019;80(1):208-50.

15 Michielin O, van Akkooi ACJ, Ascierto PA, Dummer R, Keilholz U; ESMO Guidelines Committee. Cutaneous melanoma:
ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2019;30:1884-1901.

16 Guo W, Wang H, Li C, et al. Signal pathways of melanoma and targeted therapy. Signal Transduction and Targeted
Therapy 2021;6:424.

17 Aldrink JH, Polites S, Lautz TB, et al. What's new in pediatric melanoma: An update from the APSA cancer committee. ]
Pediatr Surg 2020;55:1714-21.
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IIB, IIC based on KEYNOTE-716 study!® and Stage III melanoma based on KEYNOTE-054 study!®
following complete resection.

Approved Checkpoint Inhibitors for Paediatric Patients with Melanoma

Table 1 Approved Checkpoint Inhibitors for Paediatric Patients with Melanoma in EU and US

Date of
Product approval . Dosing/ Important Safety and
Name Indication Administration Tolerability Issues Other Comments
EMA? FDA
Ipilimumab 2018 2017  Unresectable or Ipilimumab No new safety signals were Of the 17 patients > 12 years
(YERVOY) metastatic 3 mg/kg every observed in pediatric patients  °f 2ge with melanoma treated

melanoma in adult
and pediatric

3 weeks for a
maximum of

in 2 studies (CA184070
[NCT01445379] and

with YERVOY across both
studies, 2 patients
experienced objective

patients 12 years 4 doses CA184178 [NCT01696045]) . -
and older which included a total of 45 responses, including one
pediatric patients. partla_l response that was
sustained for 16 months.
Evidence from adequate and
well-controlled studies of
YERVOY in adults and
population pharmacokinetic
data demonstrate that the
exposure at doses of 3 mg/kg
and 1 mg/kg in the pediatric
and adult populations are
comparable.
Nivolumab 2023 2022 US: Unresectable US: Pediatric Use of OPDUALAG in pediatric =~ The pharmacokinetics of
and or metastatic patients 12 years of patients 12 years of age and monoclonal antibodies and
Relatlimab- melanoma age or older who older is supported by evidence the course of unresectable or
rmbw in adult and weigh at least from an adequate and well- metastatic melanoma are
(OPDUALAG pediatric patients 40 kg: 480 mg controlled study in adults?® sufficiently similar in adults
) 12 years and older nivolumab and 160  and additional data analyses and pediatric patients
mg relatlimab that suggest that nivolumab 12 years of age or older to
EU: Unresectable jntravenously every  and relatlimab exposures in allow extrapolation of data
or metastatic 4 weeks. pediatric patients 12 years of  from adult patients to
melanoma . . age who weigh at least 40 kg  pediatric patients 12 years of
in adult and EU: This dose is for US and 30 kg for EU are age or older, 21,22
pediatric patients established for expected to result in similar
12 years and older adolescent patients  gafety and efficacy to that of
with tumor cell weighing at least 30 5qts.
PD-L1 expression <kg.
1%
Pembrolizu 2022 Not Unresectable or 2 mg/kg (up to In K_EYNOTE'_OSLB 161 Use of KEYTRUDA in
mab approve metastatic 200 mg) pediatric patients (99 aged 12- o iatric patients for
(KEYTRUDA) d melanoma in adult intravenously 17 years) with advanced approved indications is
and pediatric every 3 weeks melanoma, lymphoma, or PD- ¢ \h5orted by evidence from
patients 12 years L1 positive solid tumors adequate and well-controlled
and older :22‘23/;?5ﬁgﬁggﬁéfdverse studies in adults with
2022 2021 Adjuvant treatment 2 mg/kg (up to abnormalities that ocglurred at additional pharmacokinetic

of adult and
pediatric patients
12 years and older
with Stage IIB, IIC,
or III melanoma
following complete
resection

200 mg)
intravenously
every 3 weeks

a = 10% higher rate in
pediatric patients vs adults
were pyrexia (33%), vomiting
(30%), upper respiratory tract
infection (29%), headache
(25%), leukopenia (30%),
neutropenia (26%), and Grade
3 anemia (17%).

and safety data in pediatric
patients. 4 25

18 | uke 11, Rutkowski P, Queirolo P, et al. Pembrolizumab versus placebo as adjuvant therapy in completely resected Stage
IIB or IIC melanoma (KEYNOTE-716): a randomised, double-blind, phase 3 trial. Lancet 2022;399(10336):1718-29.

19 Eggermont AMM, Blank CU, Mandala M, et al. Adjuvant pembrolizumab versus placebo in resected Stage III melanoma. N
Engl J Med 2018;378(19):1789-1801.
20 Tawbi HA, Schadendorf D, Lipson EJ, et al. Relatlimab and nivolumab versus nivolumab in untreated advanced
melanoma. N Engl J Med 2022;386:24-34.
21 OPDUALAG (nivolumab and relatlimab-rmbw) injection, for intravenous use. United States Prescribing Information.
Bristol-Myers Squibb Company; May 2022.
22 OPDUALAG (nivolumab and relatlimab-rmbw). Summary of Product Characteristics. Bristol-Myers Squibb Company;
adopted by the CHMP on 21-Jul-2022 (EC Decision pending).
23 Geoerger B, Kang HJ, Yalon-Oren M, et al. Pembrolizumab in paediatric patients with advanced melanoma or a PD-L1-
positive, advanced, relapsed, or refractory solid tumour or lymphoma (KEYNOTE-051): interim analysis of an open-label,
single-arm, phase 1-2 trial. Lancet Oncol 2020;21:121-33.
24 KEYTRUDA (pembrolizumab) injection, for intravenous use. United States Prescribing Information. Merck & Co, Inc.; May

2022.

25 KEYTRUDA (pembrolizumab) injection. Summary of Product Characteristics. Merck & Co, Inc.; May 2022.
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@ EMA approval = European Commission (EC) decision in EU

Similarity of melanoma between adolescents and adults

The following discussion has been provided by the MAH:

Primary melanoma tumor characteristics are considered to be comparable between adolescent and
adult melanoma patients, in contrast to the disease in prepubescent children. In an analysis of

1255 pediatric and young adults (age less than 20 years), the 10 to 19 year-old group had similar
baseline characteristics compared with the group of 20 to 24 year-old young adults, while there were
significant differences in baseline characteristics of young children (age less than 10 years) as
compared with adolescents and young adults. Young children were more likely to be non-white and to
have metastases, nodular or other histology, head, face, or neck primaries, thicker lesions, and history
of cancer.3

Similarity of melanoma disease between adolescents and adults has been demonstrated by a
comparable biology.3

Histology: The frequency of histological subtypes, such as lentigo malignant melanoma, superficial
spreading melanoma, acral lentiginous melanoma, and nodular melanoma in tumors of adolescent
melanoma patients is comparable to melanoma tumors in adult patients.

Clinical presentation: Primary tumor characteristics, such as the site of the primary tumor, stage at
diagnosis, tumor thickness, or level of invasion were compared between pediatric and adult melanoma
patients. The group of prepubescent patients appears to be in this context as a separate group with
thicker tumor lesions, whereas primary tumor characteristics between adolescent and adult melanoma
patients are comparable.3 Stage II and III melanoma in adults and adolescents can be considered as
the same disease, sharing the same prognostic factors and the high risk of recurrence and death.26

Risk factors: Common risk factors for melanoma in pediatric and adult patients are intermittent intense
sun exposure, tendency to sunburn, tendency to freckle, fair skin, blue or green eyes, and blond or red
hair. Genetic predisposing conditions for developing melanoma, specifically in the pediatric population,
do more frequently manifest in early childhood than in adolescence.

Driver mutations: Among the pediatric melanomas, conventional melanoma, which predominantly
occurs in adolescents, shares properties similar to adult melanomas, including mutation rates, high
rate of single nucleotide variations that are characteristic of ultraviolet damage, and similar rate of
activating BRAFV600 mutation, while the melanomas of childhood, especially in children < 10 years
(melanomas arising in congenital melanocytic naevus and Spitzoid melanoma) share less genomic
similarities with melanoma in adolescents and adults. 10.27,28

Similarity of melanoma disease between adolescents and adults has also been shown by comparable
outcomes:

26 Lange JR, Palis BE, Chang DC, et al. Melanoma in children and teenagers: an analysis of patients from the National
Cancer Data Base. J Clin Oncol 2007;25:1363-8.

27 Newman S, Fan L, Pribnow A, et al. Clinical genome sequencing uncovers potentially targetable truncations and fusions
of MAP3KS8 in spitzoid and other melanomas. Nat Med 2019;25:597-602.

28 Bahrami A, Barnhill RL. Pathology and genomics of pediatric melanoma: a critical reexamination and new insights.
Pediatr Blood Cancer 2018;65:e26792.
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e Survival: The OS in pediatric and adolescent melanoma is similar to what is seen in
adults.3'1°'29'3°'31

e Response to intervention: Clinical studies in pediatric and adolescent melanoma patients as
reported in the literature were analyzed to assess the response to intervention. Although the
number of patients in these studies was small and the studies did not have a randomized
design, treatment effects such as objective response or pharmacodynamic effects of
immunotherapy appeared to be comparable to adult patients.1%7.8:9

— The few clinical studies with radiotherapy and chemotherapy in paediatric patients with
melanoma showed a comparable safety profile to adult patients. Objective responses in
individual patients were reported. However, the design of the reported studies and the small
number of adolescent melanoma patients enrolled do not allow for a conclusive comparison of
efficacy to adult studies.32,33,34

— Clinical studies with IFNa2b and high-dose IL-2 in paediatric patients showed the feasibility and
overall comparable safety profile to adult patients. Pharmacodynamic effects of
immunotherapy in children were reported to be comparable to adult patients.3>/36,37,38,39

— The safety and effectiveness of the checkpoint inhibitor ipilimumab as a single agent have been
established in adults and paediatric patients aged 12 years and older for the treatment of
unresectable or metastatic melanoma. 40

2.1.2. About the product

Nivolumab (Opdivo; BMS-936558, MDX-1106, ONO-4538) is a human monoclonal antibody that
targets the PD-1 receptor and blocks its interaction with its ligands, PD-L1 and PD-L2. Tumours use
PD-L1 expression as defence or escape mechanism against the host’s antitumor T cell response;
inhibiting PD-(L) 1 restores the function of these antitumor T cells which have become ineffective or
suppressed. Therefore, the efficacy of PD-(L) 1 inhibition relies on a pre-existing immune response.

Nivolumab is approved in the US, EU, Japan, and several other countries as monotherapy and in
combination with other agents for multiple tumour types.

29 paradela S, Fonseca E, Pita-Fernandez S, et al. Prognostic factors for melanoma in children and adolescents: a
clinicopathologic, single-center study of 137 patients. Cancer 2010;116(18):4334-44.

30 Wong JR, Harris JK, Rodriguez-Galindo C, et al. Incidence of childhood and adolescent melanoma in the United States:
1973-2009. Pediatrics 2013;131:846-54.

31 Brecht IB, Garbe C, Gefeller O, et al. 443 paediatric cases of malignant melanoma registered with the German Central
Malignant Melanoma Registry between 1983 and 2011. Eur J Cancer 2015;51:861-8.

32 pappo AS, Kaste SC, Rao BN, et al. Childhood melanoma. In: Balch CM, Houghton AN, Sober AJ, Soong SJ, eds.
Cutaneous Melanoma. St Louis, MO, Quality Medical Publishing. 1998; 175-86.

33 Hayes FA, Green AA. Malignant melanoma in childhood: clinical course and response to chemotherapy. J Clin Oncol
1984;2:1229-34.

34 Boddie AW, Cangir A. Adjuvant and neoadjuvant chemotherapy with dacarbazine in high-risk childhood melanoma.
Cancer 1987;15;60:1720-3.

35 Bernhardt MB, Hicks MJ, Pappo AS. Administration of high-dose interleukin-2 in a 2-year-old with metastatic
melanoma. Pediatr Blood Cancer 2009;53:1346-8.
36 Bauer M, Reaman GH, Hank JA, et al. A phase II trial of human recombinant interleukin-2 administered as a 4-day

continuous infusion for children with refractory neuroblastoma, non- Hodgkin's lymphoma, sarcoma, renal cell carcinoma,
and malignant melanoma. A Childrens Cancer Group study. Cancer 1995;15;75:2959-65.

Navid F, Furman WL, Fleming M, et al. The feasibility of adjuvant interferon alpha-2b in children with high-risk
melanoma. Cancer 2005;103:780-7.
38 Ribeiro RC, Rill D, Roberson PK, et al. Continuous infusion of interleukin-2 in children with refractory malignancies.
Cancer 1993;72:623-28.

Shah NC, Gerstle JT, Stuart M, et al. Use of sentinel lymph node biopsy and high-dose interferon in paediatric
patlents with high-risk melanoma: the Hospltal for Sick Children experience. J Pediatr Hematol Oncol 2006;28:496-500.
40 Geoerger B, Bergeron C, Gore L, et al. Phase II study of ipilimumab in adolescents with unresectable Stage III or
IV malignant melanoma. Eur J Cancer 2017;86:358-63.
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Ipilimumab (Yervoy; BMS-734016, MDX-010, MDX-CTLA4) is a human CTLA-4-blocking antibody.
Nivolumab and ipilimumab are both immune checkpoint inhibitors. Importantly, the recruitment of
novel T cells to the tumour and the generation of memory T cells through CTLA-4 inhibition is
independent of whether the tumour is expressing PD-L1 as a defence mechanism. Therefore, the
combination of ipilimumab and nivolumab can potentially further reduce the tumour cells’ escape
mechanism against the host’s anti-tumour T cell response. Ipilimumab in combination with nivolumab
has demonstrated efficacy (which includes prolonged duration of response, among other efficacy
outcomes) in various tumour types in multiple approved indications.

Nivolumab in combination with ipilimumab has been approved in the US, EU, Japan, and several other
countries for multiple tumour types, including advanced melanoma, non-small cell lung cancer,
malignant pleural mesothelioma, renal cell carcinoma, colorectal cancer, oesophageal squamous cell
carcinoma, and hepatocellular carcinoma. In the EU, the approved dosing regimen for nivolumab in
combination with ipilimumab for adults with advanced melanoma is nivolumab 1 mg/kg Q3W +
ipilimumab 3 mg/kg Q3W for 4 doses, followed by nivolumab monotherapy.

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

The clinical studies supporting the proposed melanoma indications and included in this application are
summarized in section 2.3.1 below. The MAH did not seek scientific advice at the CHMP concerning the
current procedure.

2.1.4. General comments on compliance with GCP

See section 2.3.1.

2.2. Non-clinical aspects

2.2.1. Introduction

The nonclinical pharmacology, pharmacokinetics and toxicology of nivolumab have been well
characterized in a full non-clinical packaged included in the original marketing authorisation application
(MAA) for Opdivo. In addition to studies performed in the initial MAA, the following non-clinical studies
have been performed in support of this application for nivolumab:

A Non-clinical biomarker study in paediatric tumour tissue including:
¢ Quantification of PD-L1 expression on paediatric tumour cells

e Assessment the type and quantity of tumour infiltrating lymphocytes in at least 40 of the
samples (CD3, CD4, CD8, PD-1, FOXp3, CD45R0).

All non-clinical studies in the agreed paediatric investigation plan P/0432/2020 were conducted.

2.2.2. Pharmacology

A total of 620 individual tumour samples were assessed for expression of PD-L1, including 91 samples
for which whole sections were available, and 529 samples represented on 7 tumour microarrays. High
rates of PD-L1+ staining at a > 1% threshold (=1+ intensity, minimum 100 tumour cells evaluated)
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were observed in samples from non-Hodgkin’s lymphoma (8/10; 80%) and glioblastoma (7/20; 35%).
Positive PD-L1 staining was also observed in 16/114 (14%) neuroblastoma samples (including both
whole slide sections and TMA samples), ganglioneuroblastoma (2/18; 11%), ependymoma (2/40; 5%),
and rhabdomyosarcoma (2/54; 4%). Other tumour types demonstrating positive PD-L1 expression in
at least one sample included osteosarcoma (1/20; 5%), supratentorial primitive neuroectodermal
tumour (1/5; 20%) and the single synovial sarcoma sample (1/1, 100%). No PD-L1 expression was
observed in any of the medulloblastoma, ganglioneuroma or Ewing’s sarcoma tumour samples
examined.

Immune cells (lymphocytes or macrophages) were identified in most samples assessed (335/456;
73%). PD-L1+ staining on immune cells (qualitatively assessed) was identified in 71/335 (21%)
tumour samples with tumour associated immune cells present.

Expression of CD3, CD4, CD8, CD45R0, PD-1 and FoxP3 cells was assessed in 60 total paediatric
tumour samples, including osteosarcoma (n=20, whole slides) and a subset of tumours represented on
the tumour microarrays (n=40). TMA samples were selected based on the observation of the presence
of lymphocytes and/or macrophages or PD-L1 positivity. CD45R0+ cells (memory T cells) were the
most ubiquitously present cells, seen in 49/60 (81%) tumours. CD8+ cells (cytotoxic T cells) were
commonly observed as well (46/60; 77%). PD-1+ and FoxP3+ expression was seen in 28 (47%) and
25 (42%) tumours, respectively. CD4+ staining was only observed in 13 (22%) of tumours assessed.

2.2.3. Pharmacokinetics

No additional nonclinical PK studies have been submitted.

2.2.4. Toxicology

No additional nonclinical toxicity studies have been submitted.

2.2.5. Ecotoxicity/environmental risk assessment

Nivolumab is a protein, which is expected to be metabolised in the body and biodegrade in the
environment. Thus, according to the “Guideline on the Environmental Risk Assessment of Medicinal
Products for Human Use” (EMEA/CHMP/SWP/4447/00), nivolumab is exempt from the submission of
Environmental Risk Assessment studies as the product and excipients do not expect to pose a
significant risk to the environment.

2.2.6. Discussion on non-clinical aspects

The data provided by the MAH show that prevalence of PD-L1+ staining on cell membranes of
paediatric tumours varied by pathology. No PD-L1 expression was observed on any medulloblastoma,
ganglioneuroma or Ewing’s sarcoma tested; however, a high percentage of glioblastoma and non-
Hodgkin’s lymphoma samples showed positive PD-L1 expression. Other types of tumours expressed
PD-L1 in a low number of samples. An integrated discussion of non-clinical data, clinical data and
previous data of expression levels in adult tumours in order to discuss the clinical utility of PD-L1
expression has not been performed. This integrated discussion could be relevant for future paediatric
indications, nevertheless the relevance of the data for the proposed indication is questionable since
melanoma samples were not analysed in the study.
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In a subset of tumours, expression of CD3, CD4, CD8, CD45R0, FoxP3, and PD-1 was assessed.
CD45R0O+ staining, a marker of T memory cells, was observed in nearly all tumours analysed, as was
CD8+, a marker of cytotoxic T cells. CD3 and FoxP3, a general marker of T cells and a marker of
regulatory T cells, respectively, were observed in approximately half of the tumours examined. CD4+
staining, a marker commonly associated with T helper cells, was observed only in @ minority of
tumours. A correlation between infiltrating cells and PD-L1 expression has not been established.

Assessment of paediatric data on non-clinical aspects

No separate juvenile toxicity studies were conducted by the MAH. The potential developmental effects
of nivolumab were examined in the initial MAA, where an ePPND study that included assessments in
infant monkeys up to 6-month-old, and a pivotal toxicity studies in cynomolgus monkeys as young as
2 years of age, which is approximately equivalent to a 6-year-old human, were provided. No
developmental effects were observed in the pivotal intermittent-dose toxicity studies, and no
developmental effects were observed in the surviving infants in the ePPND study. Thus, no specific
toxicity findings relevant for the paediatric population were observed.

Animal toxicity studies have not revealed any relevant findings suggestive of a specific risk for use in
the paediatric population, and updated information in the SmPC is not required.

2.2.7. Conclusion on the non-clinical aspects

A full nonclinical package was included in the original MAA. Except for the studies discussed above, no
additional nonclinical data have been submitted. This is considered acceptable.

Nivolumab is a monoclonal antibody and is not expected to pose a significant risk to the environment,
thus the lack of ERA studies is acceptable.

2.3. Clinical aspects

2.3.1. Introduction

GCP

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

The MAH 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.
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. Tabular overview of clinical studies

Study
Identifier;
Report
Study Location in
Type CTD

Primary Study
Objective(s)

Study Design

Test Product(s); Dosage
Regimen:

Route of Administration

Number of
Subjects
Treated

Study Population

Study Status, Type of

Report

Pivotal Clinical Study - Multiple Tumor Types

Safety Study identifier: | Safety. Phase 1/2, 5-part Parts A. B: nivo 3 mg'kg Parts A-D: 126 | Pediatric and young Study status: Ongoing
CA200070/ antitumor dose escalation’ IV Days 1.15 Q4W adult subjects with solid
Efficacy | ADVL1412 effects (ORE. expansion study: PartE*: 8 tumors (melanoma. Type of reports:
(NCT02304458) | TTR. DOR Parts C.D: neuroblastoma, Ewing Interim CSR (includes
0S). PE. Part A: estimation | 1vo IV +ipi IV Day sarcoma/ peripheral Part A-D results)
Report location: | immunogenicity | of nivo RP2D 1_ Q3W_ Cycle 14 ) B PNET. osteosarcoma,
Interim CSR: %md_uclnfqﬂl Lh‘:’f nivo IV thabdomyosarcoma.
Module 5.3.5.2 Part B: activity of (n:gjitéu;n?e) (Cohort C solid tumor NOS), and
nivo in expanded Dose Level 1: nivo 1 mg/kg lymphoma (FL. non-
cohorts with + ipi 1 me/ke): (Cohort C HL)
different tumor Dose Level 2 and Cohort
types D: nivo 3 mg'kg +ipi 1
mg'kg)
Part C: estimation
of nivo + ipi RP2D PartE*:
nivo 1 mg/kg + ipi 3 mg'kg
Part D: activity of
nivo + ipi in
expanded cohorts
with different tumor
types
Part E *: alternative
dosing of nivo + ipi
in
rhabdomyosarcoma
or Ewing
sarcoma/peripheral
PNET
Study
Idﬁ:]:’:?’ Test Pl;det(s);.Dosnge Number of
Study Location in Primary Study eglmen: Subjects Study Status, Type of
Type CTID Objective(s) Study Design Route of Administration Treated Study Population Report

Supportive Clinical Studies -

Treatment af Advanced (Unresectable or )

fetastatic) Melanoma

Efficacy | Study identifier:
CA200067
Safety | (NCT01844505)

Report location:
Final CSR:
Module 5.3.5.1

Addendum 03 to
Final CSR:
Module 5.3.5.1

To compare PFS
and OS of
nivolumab
monotherapy to
ipilimumab
monotherapy
and that of
nivolumab
combined with
ipilimumab to
ipilimumab
monotherapy in
subjects with
previously
untreated,
unresectable or
metastatic
melanoma

Phase 3.
randomized (1:1:1),
double-blind study
of nivolumab
monotherapy,
ipilimumab
monotherapy, and
nivolumab
combined with
ipilimumab

Randomized in 1:1:1 ratio
to:

Arm A: nivo 3 mgkg IV
QIW

Arm B: nivo 1 mg/kg IV
combined with ipi 3 mg/'kg
IV Q3W for 4 doses then
nivo 3 mg'kg IV Q2W

Arm C:ipi 3 mgkg IV
Q3W for a total of 4 doses)

Total subjects
treated: 937

Arm A: 313
Arm B: 313

Arm C: 311

Adult subjects with
previously untreated.
unresectable or
metastatic melanoma

(No subjects < 18 years
treated)

Study status: Ongoing;
subjects in follow-up

Tvpe of reports:
Final CSR (includes final
OS results)

Addendum 03 to Final
CSE. (includes 5 years
follow-up)
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Study
Id;::gﬁr’ Test Pl‘]l;du!:t(s);.Dosnge Number of
Study Location in Primary Study eglmen: Subjects Study Status, Type of
Type CID Objective(s) Study Design Route of Administration Treated Study Population Report
Supportive Clinical Studies - Adfnvant Treatment of Melanoma
Efficacy | Studyvidentifier: | To compare Phase 3. Adults: Total subjects Adult and adolescent Study status: Complete
CA200015 RFS with randomized (1:1). Nivo + ipi group: nivo treated: 1833 (= 12 yrs) subjects with
Safety | (NCT03068455) | nivolumab + double-blind study | 240 mg Q2W and ipi completely resected Type of reports:
ipilimumabvs | of nivolumab 240 1 mg/kg Q6W Nivo + ipi stage Ib/c/d or stage | Primary CSR
Report location: | nivolumab in mg every 2 weeks Nivo group: 430 mg Q4W | group: 916 IV NED melanoma
Primary CSR: patients with plus ipilimumab 1
Module 5.3.5.1 | tumor PD-L1 mg/kg every 6 Adolescents (212 to <18 | Nivo group: 917 | (3 subjects < 18 yrs
expression <1% | weeks versus rs): treated)
and in the ITT nivolumab Nivo + ipi group: nivo
population monotherapy 480 3 mg/kg Q2W up to a max
mg every 4 weeks of 240 mg and ipi 1 mg'kg
Q6w
Nivo group: 6 mg'kg Q4W
up to a max of 480 mg
Efficacy | Studyidentifier: | To compare Phase 3. Nivo group: nive 3 mg'kg Total subjects Adult and adolescent Study status: Ongoing;
CA200238 RFS with randomized (1:1). vV Qaw treated: 905 (= 15 yrs) subjects with | subjects in follow-up
Safety (NCT02388206) | nivolumab vs double-blind study completely resected
ipilimumab of nivolumab vs Ipi group: ipi 10 mg/kg IV | Nivo group: 452 | Stage IIlb/c or Stage IV | Tvpe of reports:
Report location: ipilimumab Q3W x 4 doses then Q12W NED melanoma Interim CSR (includes
Interim CSR- starting at Week 24 Ipi group: 453 primary RFS results)
Module 53.5.1 (No subjects < 18 years
treated) Final CSR (includes final
Final CSR: OS results and updated
Module 53.5.1 RFS results at 4 years
follow-up)

Abbreviations: COG: Children’s Oncology Group, CSR: clinical study report. CTD: common technical document, DOR: duration of response. HL: Hodgkin lymphoma. ITT:
intention-to-treat, IV: intravenous, ipi: ipilimumab. NED: no evidence of disease. nivo: nivolumab, NOS: other fumor type not included in the previous solid tumor categories,
ORE: objective response rate, OS: overall survival, PFS: progression-free survival, PE: pharmacokinetics, PNET: primitive neuroectodermal tumor, RFS: recurrence free survival,
RP2D: recommended Phase 2 dose, TTR: time to response, QxW: every x weeks
* Data from Part E. not included in the CA209070 Interim CSR. are described in a progress report from Children’s Oncology Group (Module 5.4 of dossier).

2.3.2. Pharmacokinetics

Pharmacokinetics in the target population

Pharmacometric analyses for nivolumab with or without ipilimumab in adolescent subjects with
advanced melanoma (advMEL), nivolumab monotherapy for adjuvant treatment of melanoma
(AdjJjMEL), and Exposure-Response (E-R) analysis have been conducted based on the data from 24
studies listed in the below tables.
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Table 2 Studies Included in the Pharmacometric Analyses

Nivo PPK

Ipi PPK

Nivo PPK
(AdvMEL) (AdvMEL) (AdjMEL)

Nive E-R

CA209001 (MDX1106-01) (Adults with solid tumors inc. MEL)
CA209003 (MDX1106-03) (Adults with solid tumors inc. MEL)
CA209004 (Adults with advanced MEL)

CA209005 (ONO-4538-01) (Adults with MEL and NSCLC)
CA209039 (Adults with R/R hematologic tumors)

CA209066 (Adults with advanced MEL)

CA209067 (Adults with advanced MEL)

CA209069 (Adult advanced MEL)

CA209070 (ADVL1412) (Children, adolescents, and young adults with ST [inc. MEL] or cHL/NHL)
CA209143 (Adults with GBM)

CA209205 (Adults with cHL)

CA209238 (Adults with adjuvant MEL)

CA209498 (Adults with GBM)

CA209511 (Adults with advanced MEL)

CA209744 (Children, adolescents and young adults with ¢cHL)
CA209908 (Pediatric and adult subjects with CNS tumors)
CA209915 (Adults and adolescents with adjuvant MEL)
CA184004 (Adults with advanced MEL)

CA184007 (Adults with advanced MEL)

CA184008 (Adults with advanced MEL)

CA184022 (Adults with advanced MEL)

CA184070 (Children, adolescents and young adults with refractory cancer)
CA184169 (Adults with advanced MEL)

CA184178 (Children and adolescents with advanced MEL)

X
X

T A B R A

W

W

I I A <3

<3

X

W R

WoW R

5

MMM R

W

MMM R M

Source: refer to Table 3.1-1 of the advPPK Reportl, Table 3.1-1 of the adjPPK Reportz, and Table 3.1-1 of the E-R Report

Table 3 Description of Clinical Studies Included in the population pharmacokinetic (PPK) and E-R

Analyses
- Ti Flanned
?;;c;:;ﬂ:nﬁ Treatment Sample Size® Assessments Analyses
CAZDRO0] (MDX1106-01) Single-dose Phase (Cycle 1) Y Single-dose Phase: Pre-dose, 30 mins into dosing, HNive advanced
Phaze 1, open-label, dose- Nivo 0.3, 1, 3, or 10 mzkz (60 min immediately post-infusion, snd 30 mins, 1,2, 4,6, 8, MEL FPK
escalation, safety and infirsion) 24, 48, and T2 hrs post-infusion end time; on DE,
pharmacokinetic smdy of Ee-treamnent Phase (Cycle 2): D15, D12, D29, D43, D57, D71, and DE5 Nivo adjMEL
MDZ-1104 in patients with Niwvo 0.3, 1, 3, or 10 mg'kz (60 min Ee-meatment Phase: Pre-dose and peak on mestment FPE
selected refractory or relapsed  infusion) on DV and D29; eligible D1 and D29; single samples on DE, D15, D346, D43,
malignanciss subjects were meated with the sams D457, DE5, and D113
Multiple umor fypas mcluding  dose level as in the single-dose phase
melmnoma, RCC, and NSCLC  and could receive additional re-
meatment cycles
CAIDRO03 (MDX1106-03) Mive 0.1,0.3, 1, 3, or 10 mgks 4350 Pre-Amendment: HNive advanced
Fhase 1, open-label, depending upon mmor rype (60 min (280 + 160 C1: EOI and pre-infusion levels on infusion days: MEL PPE (Only
multicenter, multidose, infusion)) Q2IW for up to twelve 8- from D1,D15, D2% and D43 and C2-C12: EQOl and pre-  include subjects
dose-escalation smdy of BMS-  week cycles amendment) infusion on D1 _ with MEL,
036538 (MDX1106) in subjects Follove-up visi 1 and visit 2; Single samples ware 1 ooLC 2md BCC)
with selected advanced or collected . .
recwrrent malignancies Post-Amendmens: Hive adjMEL
Pathelogically verified and Sarial PE sammples were collacted from all subjects PPE
advanced or recurrent and earolled in 0.1, 0.3 and 1 mzkz melanoma cohorts
progressing colorectal and first 16 subjects each from 3 and 10 mzkg E-F zafery
adenocarcinoma, melanoma, MWECLC coborts. C1: D1 (after §0-min infusion, $hr,
NECLC, metastatic casmaie Ehr), D2, D3, D5, D8, D15 (pre-infusion), C2: D1
resistant prosiate cancer, and (pre-infusion), C3: D1 (pre-infusion, after §0-min
RCC infusion), and D2, D3, D3, DE, D15(pre-infusion)

Limited PE samples were collected fom mbjects
earolled in 1 mgkg RCC cohort, 1 mgkg NSCLC
and remaining 16 subjects each from 3 and 10
mgkg HNSCLC. C1: D1 (pre-infusion and after 60-
min infusion), D3, DE, D15 (pre-infusion), C2D1
(pre-infusion), C3: D1 (pre-infusion, after §0-min

infusion), and D3, D8, D15 (pre-infusion)

Follow-up visit 1 to §: Single samples were
collected

Each treamment cycle is comprised of 4 doses
administered on D1, D15, D29, and D43 of the cycle
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Protocol #: Title

Flanned

Smdy Populasion Treatment Sample Size? Assemments Anabyses

CAIN23E Mivo 3 mgkg/dose IV QIW or Ipi 10 206 Week 1 Day 1: pre-dose, EOI (1hr) Nivo adjMEL

Phasze 3, Randomized, double- mepkg'dose IV Q3W x 4 doses, then Week 7 Day 1: pre-dose, EOI (1hr) FPE

blind smdy of adjuvant 10 mg/kg'dose IV Q12W starting at Week 13, 23, 35: pre-dose

imrmmotherapy with nivolumab week 2 First 2 Follow-up visits {approximately up to 100 E-F zafery

versus ipilinmmat afier days from the disconfipuation of stdy dmg)

complete resection of stage Survival Follow-up wizits at § months and 1 year

I/ or stage IV melanoma in

sulyjects who are at high risk for

TeCIITEnce

Subjects with resected stage

kv or stage IV Melanoma

CAINILS Amm A: Nivolumab 240 mg Q2W 2000 Week 1 Day 1 predose, and troughs atweek 5.9, 15, Nivo adjMEL

Phase 3, randomized study of  combined with Ipi 1 mgkg Q&W 21,37 and FU1, FU2 FFE

adjuvant mmunotherapy with  Amm B: Nivolomab 480 mz Q4W

nivolumab combined with Arm C: Ipilimmmmab 10 mgkg Q3W E-F zafery

ipilimumalk versus nivolomab

monatherapy after complete

resection of stage IT'c/d or

stage IV melanooma

Subyjects with resected stage

ITbvesd or stage IV Melanoma

CAROET A:HMive 3 mg'kg IV Q2IW o135 Pre-dose sample at Dayl, Week 3 and 4 Kivo advanced

Phase 3, randomized, double-  B: Nive 1 mgkg IV combined with Ipi Cycle 1, Day 1 Cycle 2, Day 1 Cycle 3 MEL FPE

blind smdy of nivolumab 3 mgkz IV Q3W for 4 doses then and Cycle 4, and first 2 follow-up visits

monotherapy o nivelumsab Kive 3 mgkg IV QIW (approximately up to 100 days Som the Ipi advanced

combined with ipilimumak C: Ipi 3 mg'kg IV Q3W for a total of 4 discontinuation study drug) MEL FFE

versus ipilimumab monotherapy doses + Nivo-placebo on wesks 1, 3, 4

in subjects with previously and 5 for cycles 1 and 2 then QW End of infusion samples at Day 1 Cycle Hivo adjMEL

nnireated unresactable or Nivo: 1 br IV infusion 1.2and 4. FPE

metastatic melanoma. Ipi: 90 min IV infusion

Subjects with previeusily E-F. safery

umniraated, unresectable or

metastatic melanoma

CAZDROGE A:Part I Mivo 1 mgke IV + Ipi 3 150 Pre-dose sample at Day | Cycle 1 (PartI), Cycle 3 Nivo advanced
meke IV Q3W for 4 doses: then Part (Part T). Cycle 5 (Part IT) and Cycle 11 (Part IT) and MEL FFE

Phasze 2, randomized, double II: Nive 3 mgkg IV Q2W first 2 follow-up visits (approximately up to 100

blinded, study of nivolnmab B: Pant I: Nivo-placebo + ipd 3 mekg days from the discontinuation smdy dmg) Ipi advanced

(BMSE- 936558) in combination IV Q3W for 4 doses; then Part I: MEL FPE

with Ipilimumab vs ipilitoomak  Mive-placebo Q2ZW

alone i subjects with. HMivo: 1 br IV infusion Nivo adjMEL

previonsly unireated, Ipi: 90 min IV infusion FPE

nnresectzble or metastatic

melanoms E-F. safety

Sulbyjects with previeusly

uniraated, unrasectable or

metastaiic melanoma

CAINPS1] Part 1: Arm A: nivo 3 mgkz +Ipi 1 344 Part 1: Mivo adjMEL

Phase 3bv4, randomized double mgkg, Q3IW for 4 doses Amm A= 180 Predose, 30 min after EOT (Ipi), 90 min after EOI FFE

blinded, study of nivolumab 3 Amm B: Mive | mgkg + Ipi 3 mgkg, Amm B= 178 (Mivo) on Day 1 of each cycle

mg kg in combination with Q3W for 4 doses Amm C=27 Pam2: E-F safaty

ipilimumab 1 mz'kz vs Amm C: f=Hivo § mgkz Q4W + Ipi Predose and 30 min after EQOT on Day 1 of Cycle 3.

nivolomsb 1 mgkg in lmgkg QFW predose on Day 1 of Cycle 9, predose every 16

combination with ipilimumalk 3 wesks after Cycle 9, and first 2 follow-up visits.

mg'kz in subjects with Part 2: Nive 480 mg Q4W

previonsly unmeated, maintenance

nnresectzble or metastatic Kivo: 30 min IV infusion

melanoma Ipi: 30 min IV infusion

Subjects with previously

uniraated, unrasectable or

metastaiic melanoma

CAZDA004 Cobort 1: 0.3 mg'kg nivoe Q3W for up 127 Blood samples were collected to estimate peak and — MNive adjMEL

Fhase 1b, open-label, to B doses + 3 mg/'kg ipi Q3W for up (cohort 3, 8) ough levels of BMS-9346558 (MD3-1104) and FPE

mmlticenter, multidose, dose- 1o 4 doses ipilimumab during the induction and maintenances

escalation smudy of MD3X-1106  Cohort 2: 1 mgkg nive Q3W for up periods and at follow-up Visit 2. E-R safety

(BM5-936558) in combination
with ipilimumab (BMS-734018)
in subjects with unresectable
stage I or stage IV maliznant
melanoma

to B doses + 3 mg/'kg ipi Q3W for up
to 4 doses

Cohort 2a: 3 mg'kg nive Q3W for up
to B doses + 1 mg/'kg ipi Q3W for up
to 4 doses
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Protocol #: Title Flanned

Smdy Population Treatment Sample Size? Assessments Analyses
Subyects with unresectable srage Cobort 3: 3 mgkg nive Q3W for up
IIT or stage IV malignant to & doses + 3 mg'kg ipi Q3W for up
melamoma to 4 doses

Cobort §: 1 mgkg nive Q2W for up

to 48 doses, following ipi monotherapy

administered prior to enrollment on

this study

Cobort 7: 3 mgkg nive Q2W for up

to 48 doses, following ipi monotherapy

administered prior to enrollment on

this study

Cobort 8: 1 mgkg nive + 3 mg'ke of

ipd, both Q3W for 4 doses, followed by

3 mg'kz nivo alone Q2'W for up 1o 48

doses

Nivo: 1 br IV infusion

Ipi: 90 min IV infusion
CADDGE Nivo 3 mgkg Q2W, 60-minnte IV 206 Cycle 1: Day 1 predose and EOI (1 hr), Day 15and ~ MNive advanced
Phaze 3, randomized, infusion (nivolumab Day 29 (Predose) MEL FPE
double-blind smdy of BMS- reated) Cycle 3: Day 15 predose and EOI (1hr)
9345558 (nivolhmakb) vs Crycle defined as § weeks. Hivo adjMEL
dacarbazine in subjects with FPE
previously unmeated,
nnresectable or memstatic E-F. zafary
melanoms
Subjects with previeusly
uniraated unresectable or
metasiaiic melanoma
CADROOS (ONO-4535-01) Nivo 1, 3, 10, and 20 mg'kg Q3IW for 24 Sinsle-dose phase: Dl: 1 hour after the start and 2 Nive advanced
Phase 1 single dose study to 15t dose then Q2W (50 min infusion) {up to 6 and 8 hours after EQL Pre-D2, pre-D3; pre-IM; D, MEL FPE
evalnate of safery. tolerability, subjects at D15, and D22 or smudy discontinuation
and pharmacokinetics in each dose  Multiple-dose phase: Before adminisoration on DN ; Hivo adjMEL
subjects with progressive or Lewel) before administration and immediately after the end FPE
recurrent solid tumors of administratdon on D1 5; and D29 or study

Melanoma and NSCLC discontinnation

Extended-reatment phase: Before administration on
D]; before administration on D15 and D29; before
administration and immediately after the end of
adminisoaton on D43 and D57

CAZ09205 Coborts A, B, C: 242 Pre-dose: Cycle 1,3, 7,13 HNive advanced

Non-comparative, multi-cobort, MNivolumab 3 mg/'kg Q2W, §0 min IV
single arm, open-label, Phase 2 infusion Cohort D:

smdy of mivolumak in classical MWivolumab 240 mg Q2W, §0 min IV
Hodgkin Lymphoma (cHL) infusion

subjects

Adults with ¢HL

Pre-dose day 1 of every 12th cycle MEL FPE
2 follow-up samples
Each 14-day desing period will constimte a cycle

CAZDROZD 15t Dose: Nivolumak 1 or 3 mekg,
A Phase 1 dose escalation smdy Q3W 60 min I'V infusion

o investigate the safety, Subsequent Doses: Mivelumak 1 or 3
pharmacokinstics, mekg Q2IW, 60 min IV infusion
immunoregulatory activity, and

preliminary antinimor scivity

of anti-proerammed-death 1

(FD-1) antibody (nivolumab,

BMS5-036558) and the

combinations of nivelumab and

ipilimumab or nivolomab and

lirilumak in subjects with

relapsed or refractory

hematologic maliznancy

Adult subjects with relapsed or
refractory hemarologic
malignancies

.E] Day 1: pre-dose, EOI (1hr), 3, 24-72, 168, Nivo advanced
336 and 504 hr MEL FFK
Pre-dose at Week § and week 20
Week 12: pre-dose and EQI (1hr)

2 follow-up samples

CAIDR143 Dose: Mive 3 me'ke, 1h iv infusion

A Fandomized Phaze 3 Open  Fegmmen: Every 2 weeks

Label Smdy of Mivolomab Nivo mono, nivo + BT (radiadon

versus Bevacizumab and therapy), and nive + BT + TMZ
(temozolomide)

Nivo mono:  Predose atweeks 0, 3, 12, 28, and every 16 weeks Kivo advanced
Cobort 1: 10 afterwards untl discontmation; also, at follow-up MEL FPE
Cohort 2: visits 1 and 2.

184.Ciohort

1C & 1D :120
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Protocol #: Title

Flanned

Smdy Populasion Treatment Sample Size? Assessments Amnalyses
Multple Phase 1 Safety Cohorts Nivo + BT +
of Mivolomab or TMZ:
Nivolomab in Combination with {Cohort 1C)
Ipilimumab Across Different Nivo + RT:
Lines of Glioblastoma (GBM) {Cohort 1D}
Adult subjects with B
CAINR49E ET (radiztion therapy) + Mivolomab 275 ET+MNive Pre-dose samples: Drayl at Week 1. 5, 13,17, 21,33  Nivo advanced
A Randomized Phase 3 Open 240 mgz Q2W for 16 weeks followed MEL FPE
Label Smdy of Mivolumab vs by 480 mg Q4W
Temozolomide Each in
Combination with Fadiation
Therapy in Mewly Diaznosed
Adult Subjects with
Unmethylated MGMT {umor
O-f-methylguanine DA
methyloransferase)
Glioblastoma
Adult subjects with GEM
MGMT
CAZDR90E A: Nivolumab 3 mgkg Q2W 160 Pre-dose and EOL: Cycle 1 and 4 Day 1 Ko advanced
Phase Th /T Clinical Trial of B: Mive 3 + Ipi 1 mgkg Q3IW X4 Pre-dose at Cycle 2, 3 MEL FPE
Nivoblumab Monotherapy and ~ followed by nive 3 mgkg Q2W
Nivolomab in Combination with Ipi advanced
Ipilimumsb in Pediamic MEL FPE
Subjects with High Grade
Primary CH5 Malignancies
Padiatric and adult subjects
with high CN5 malignancies
CAMNST44 Dose: Nivolmmab 3 mg'kg Q3W (day a0 Pre-dose: day 8 of Cycle 1 then on Day 1 of cycle 2,  Nivo advanced
Rizk-based response-adapted, 8 cycle 1; day 1 for others), 30 min IV Low risk 34 MEL FPE
Fhasze II open-label mial of infusion, 4 cycles; brenmximat relapse (F1 Follow up 2 - D100 Post last treatment
nivolumab + brenmrimab vedotin, 1.8 mgks, 30 min I'V infusion
vedotin (I + Bv) for children, cohort) group:
adolescents, and young adults 4] patients
with relapsedrefractory (FLE) Standard risk
CD30 + classic Hodgkin relapse (B2
hmphoma (cHL) after failore of cohort) group:
first-line therapy, followed by 4] patients
brenmximab vedotin+
bendamustine (Bv + B) for
participants with a suboptimal
response.
Padiarric, adolescent and young
adult subjects with cHL
CA1B4004 Suiyjects were administered @ tetamms T8 On Day 1 and Day 43, pre-infusion and after 00- Ipi advanced
Phaze 2, randomized stady in booster and influenza or pneumococcal minute infiusion. Three additional samples were MEL FPE
sulbyjects with advanced Stage I waccine within 10 days prior to taken betwesn Day 3-7 (post-dose) after week 7
or 5tage I'V melanoma TeCEIvIng dose, Day 10-13 (post-dose) after week 7 dose and E-F. safery
ipilimumat. the pre-doze sample on Day 64,
Subjects with advanced Sraze  Induction Period:
T or Stage IV melanoma Dose: 3 and 10 mgkg
Fegimen: Omnce every 3 weeks.
(Week 1, 4, 7 and 10)
Maintenance Period:
Fegimen: Once every 12 wesks.
(Week 24, 38, 48 etc)
CALB400T Diose: 10 me'ke ipilimumab {ziven 110 Schedule A: On Day 1 and Day 43, pre-infinsion and — Ipi advanced
A randomized, double-blind, with placebo or budesonide) after D0-minute infusion. Three addidonal samples MEL FPE
placebo-contolled, Phase 2 Note: budesonide was administrated at were taken berween Day 45-48, Day 52-57, and the
smdy comparing the safery of 9 mgz once daily untdl Week 12, pre-dose sample on Day §4.
ipilimumak administered with  tapered to § mg once daily untl Week
or without prophylactic oral 14, and finally to 3 mg once daily until Schedule B: on day 1 and 43, pre-dose and after 90
budesonide (Entocort™ EC)in  Weeak 16 minrte infiusion, 24, 72 hr post-infusion, day 8 (= 27
patients with nnresectable stage Schedule: )3W during induction hours), day 15 (=48 hours); mwo additonal pre-dose
IT or IV maliznant melanoma  perod (Week 1, 4, 7 and 107, followed samples were taken on day 22 and day §4.
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Protocol #: Title

Smdy Populasion Treatment Sample Size? Assemments Anabyses
Subjects with a histologic or by Q12W during maintenance period

oytologic diggnosiz af (starfing on Week 24)

unresectable Stage I or IF

mialignant melanoma

CAIB40TO Ipilimumab 1, 3, 5, 10 mgkg (90 33 C1D1 (predose & EQT), C1D2, C1D4, CIDE, Ipi advanced
A Phase 1b study of ipilimumab min infision) Q3W for 4 doses C1D15, C2D1] predose, C3D1 (predose & EOT), MEL PPE
(ant-CTLA-4) in children, followed by maintenance Q13W C3D2, C3iD4, C3DE, C3D15, C4D] predosa,

adolescents, and young adults predose on D] of each subsequent cycle E-F. safery
with reatment refractorTy cancer

Children, adolescents, and

young aduliz = 1 10

= I years) with reamment

rgfractory cancer

CA1B4178 Ipilinmmasb 3, 10 mg'ke (#) min 12 Duase 1 Day 1 (predose & EOT), Dose 2 Day 22 Ipi advanced
A Phase 2 smudy of Ipilimumak  infusion) Q3W for 4 doses predose, MEL FPE
in children and adolescents (12- Duse 3 Day 43 (predose & EOTL), Day 446-50, Day

=18 years) with previously 53-58, E-F. zafery
meated or nnreated, Duse 4 Day 64 predose, Day 78

unresectable Stage IT or Stage End of oeatment

IV malipnant melanoma

Children and adolescents (= 12

fo < 15 years) with unresectable

malignant melanoma

CA1B4022 Induction Period: 150 Induction Period: Ipi advanced
Phase 2, randomized, double Dose: 0.3, 3, 10 mg/kg Daose: 03,3, 10 mgkg MEL FPE
blinded, dose-ranging smdy in Fegimen: Once every 3 weeks, Fegimen: Once every 3 weaks.

subjects with advanced Stage I (Week 1, 4. 7 and 10) (Week 1,4, 7 and 10) E-R. safaty
or 5tage I'V melanoma who Mainfenance Period: MMaintenance Period:

hawe received prior treatment  Fegimen: Once every 12 weaks, Fegimen: Once every 12 weaks.

with any regimen except & CD-  (Week 24, 34, 48 etc) (Week 24, 36, 48 exc)

137 apomist or a CTLA4

inhibitor or agonist.

Subjects with advanced Srage

Il or Stage IV melanoma, who
ware praviously mreaied with
Yy regimen except a CD-137
agonist or @ CTLAS inhibitor or

aEOHIST.

CAl54160 Ipi3mpkgor 10 mekz Q3W x4 TOo Induction phase: Pre-infasion on Day 1, 22, 43, 64, E-F safety
A randomized double-blind doses, them Q17W until 1 year after £5, EOT, and then Q12W until 1 year after last

phaze 3 smdy of ipilimumak last indncton dose. induction dose.

administered at 3 mgkg vs at 10 Be-indoction phase: Same schedule as induction

mg kg in subjects with phaza

previously freated or nnmmeated

nnresectzble or metastatic

melanomsa
Praviously-treated or unireaied

unresectable Stage I or Stage
IV melanoma (AJCC 2010

(ragardless of BRaf mutation

status or HLA pvpal

CAIB4008 Induction Pesiod: 148 Schedule A: On Day 1 and Day 43, pre-infuosion and  Ipi advanced
Open-label, single arm, Phase 2 Diose: 10 mekg (Schedule A:  after 90-minute infusion. Three addidonal samples MEL FPE
smdy in subjects with Begmen: Once every 3 weeks. 144; were taken between Day 3-7 after week 7 dose, Day

previonsly meated, stage M or  (Week 1. 4, 7 and 10) Schedule B: 10-15 after week 7 dose and the pre-dose sample on E-F safery
stage IV melanoma who have  Maintensnce Period: 4 Day 64,

progressed during or after at Begmen: Once every 12 weseks. Schedule B: on day 1 and 43, pre-dose and after 90-

least one prior therapy (Week 24, 34, 48 enc) minute infusion, 24, 72 hr post-infusion, day 8 (= 27

containing at least one of the hours), day 15 (=48 hours); two additional pre-dosa

following: IL-2, dacarbazine, samiples were taken on day 22 and day §4.

paclitaxel, carboplatin,

fotermustine, or temozolamide.

Subjects with previously tremied

unresectable Stage T or IF

melanoma

CAIDSOTO (ADVL1412) A/B: Nive 3 mgkg QIW A 36 Part A and B: Cycle 1 Day 1 (EOI), 2,4, 8, 13 Nivo advanced

C: B: 170 Cycle2: 1 (EOT). 2,4, 8 MEL FPE
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e Flanned
Protocol £: Title Assemsments Analyses

Smdy Population Treatment Sample Size®

Phase 1/2 smdy of nivolumak in Dose level 1:MNive 1 mg kg + Ipi 1 C:36 Cvcle 4 Part C/D- ]JIf-dGSE samp]es and

children and adolescents with — mg'kg Q3W D110 EOIin dav 1 of Cyele1.2.3.4 Ipi advanced
recwrent or refractory solid Daose level 2: Mive 3 mz kg +Ipil - : MEL FPE

nunors a3 4 single agentand im mekg Q3W

combination with ipilimumak  D: Mive 3 mg kg + Ipi 1 mgkg Q3W Hivo adjMEL
Pediairic and young adult FPE
subjects with selid umors or

E-F. zafety

Hopdgkn hmphomanon-
Hodgkn hmphoma (lymphoma
subjects were not included in
the PPE analyses)

s per protocol
Source: refer to Table 3.1-1 of the advPPE Fepart, Table 3.1-1 of the adjPPE Eeport, and Table 3.1-1 of the E-F. Rieport

PPK Analysis of Nivolumab for Adolescent Advanced Melanoma

The objectives of the PPK analysis for nivolumab relevant to adolescent advanced melanoma were as
follows:

e To characterize the PK of nivolumab in paediatric subjects who received nivolumab alone or in
combination with ipilimumab, including the effect of covariates on PK parameters.

e To provide recommendations of a nivolumab monotherapy dosing regimen and a nivolumab -
ipilimumab combination dosing regimen for adolescent patients (from 12 to <18 years) with
advanced melanoma, using model-based simulations.

The nivolumab PPK analysis for advanced melanoma includes data from 13 studies (among which 4
studies with nivo + ipi combination therapy [CA209067, CA209069, CA209070, CA209908]) that
support the characterization of nivolumab PPK when administered as nivolumab monotherapy or
nivolumab in combination with ipilimumab in adult and paediatric patients with advanced melanoma.
Studies CA209070, CA209908, and CA209744 included paediatric patients with advanced solid
tumours/ Hodgkin lymphoma (HL)/non-HL (NHL), central nervous system (CNS) tumours, and classical

HL (cHL), respectively.

A total of 2325 subjects were included in the nivolumab PPK analysis dataset, including 2050 adult
subjects and 275 paediatric subjects. The 2050 adult subjects included 993 subjects with advanced
melanoma, 274 subjects with HL, 556 subjects with Glioblastoma (GBM), and 227 subjects with other
tumours; the 275 paediatric subjects included 79 subjects with advanced solid tumours (only one
subject with melanoma), 46 subjects with lymphoma (31 cHL, 6 HL, 9 NHL), and 150 subjects with

CNS tumours.
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Table 4 Subjects Included in the Nivolumab Population Pharmacokinetic Analysis by Study

Number of Subjects
Included
Nivolumab a (%0 of subjects in
Study Treated FPK Database Flagzed PK Database)
AMDX1106-01
(CA209001) 30 39 0 39 (100)
MDX1106-03 -
27 -

(CA209003) 304 274 & 268 (97.8)
ONO-4538-01 - - -
(€A200008) 1 17 0 17 (100)
CAZDR03R 23 23 L] 23 (100
CAXD906G 206 102 14 178 (92.T)
CAXD90GT G268 627 L] G621 (29
CAI09060 04 95 21 74 (77.9)
ADVL1412

. 126 125 3 122 (07.6)
(CAZ0807D)
CAX9143 309 307 27 280 (91.2)
CAXDR20E 242 242 9 233 (96.3)
CAXDO408 178 75 13 262 (95.3)
cA200744" H # 0 44 (100)
CAT00008" 166 163 1 164 (00.4)
Total 2476 2435 1060 2325 (95.9)

Analysis-Directory: (global pkms/data/CA 209/ mel-ped-pip01/prd ppk-nivo final
Program Source: Analysis-Directory'sas/samples_je.sas

Source: Analysis-Directory reports Table3.3.1.1-1.rif

a

database had intensive PE analyses (ie, 5 PK time pomts after the first dose m Cycl

Table 5 Summary of the PK samples in the nivolumab PPK analysis dataset

e 137

Samples in eToolbox or PAMS; all which are included in the analyses dataset with flag, as noted.
b Pediamic stady. In CA209070, a total of 39 pediatric subjects with solid mmors of the 125 inclnded in the PE

Samples
Missing Included
Dose in
PK Day 1 or Sample Below  Duplicate Analysis
Study Database® Pre-Dose”  Information® LLOQ E-:melesd CWRES -6 Others® Ni%a)E
MDI1106-01 o135 40 33 41 0 1 /] Teo (01.3)
(CA209001)
MDI1106-03 3373 205 32 73 147 & 2 2818 (91.8)
(CA209003)
OMO-4538-01 285 17 1] 0 0 [/} /] 268 (100.0)
{CAM09005)
CA209039 240 21 1] 2 2 [/} /] 224 (9E.2)
CA209066 872 166 26 15 o 1 /] 64 (94.1)
CA209067 4803 G0z 13 186 ] T 1] 3083 (94.8)
CA2090869 205 bl 7 36 0 1] 1 165 (T8.%)
ADVL1412 1029 120 16 4 105 1 L] 783 (B6.1)
(carooo7n’
CA209143 1044 273 5 0 1} 1 T63 (PB.T)
CA209205 261 230 0 0 [/} 1 626 (90.2)
CAZ09408 1398 251 7 1 18 1] L] 1121 (97.7)
casgerasf 198 40 0 6 D 0 o 152 (96.2)
o4l Uggﬂ'ﬂf 24 158 11 10 1] 1] 1 T38 (96.3)
Total 16248 2200 153 380 284 16 12 13104 (93.9)

Analysis-Directory: /global pkms. /data/C A208 mel-ped-pip0] ‘prd ppk-nivo final
Prozram Source: Analysis-Directory'sas’samples_iesas
Source: Analysis-Directory/reports Table3 3.1.2-1 rif
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a Samples in eToolbox or PAMS; all which are included in the anslyses dataset with flag, as noted.
b Diay 1 Pre-dose samples are excluded from the calculation of the percentage of samples included in analysis.

L Mo dosing records, all PE samples flagzed, missing sample date or ime or concentration (but not below LLOGY), error in dosing date/dme.
Draplicate sample at same acmual time after first dose.

Others inchide samples flagged as crossover, emor in dose amount and smount missing or equal o zero and sample conc = 2000uz/'ml.
Pediatric study

2

¥ The percentage is calculated as samples included in the analysis/(samples in PE database — day 1 pre-dosze samples).
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Table 6 Summary of Covariates in the Nivolumab Population Pharmacokinetic Analysis by Patient
Population

Pediatric
Adult MEL Adule HL Adult GBM Adult Others Pediatric ST  Pediatric HL CNST Total
Covariate N=0%3 N=21T4 N=5%6 N=127 N=T% N=ig N=150 N=1313
Sex N (%)
Miale 637 (64.1) 161 (58.8) 374 (67.3) 148 (65.2) 47 (38.5) IT(58.T) 83(35.3) 1477 (63.5)
Female IS6(359) 113 (41.2) 182 (32.T) T9(34.8) 32 (40.5) 19(41.3) 6T {H.T) B4E (36.5)
Face N (%4)
White 069 (97.6) 237 (26.5) 48T (37.6) 190 (83.7) S8(73.4) 38 (82.6) 120 {80.0) 2009 (90.3)
Black/African American 207 16 (5.8) 10 (1.8) 1924 2(10.1) 4087 TET 66 (2.8)
Asian 9 (0.9) 8029 38 (5.8) 14(62) 789 123 9 (6.0} 86 (3.7
Otther 1303) 13(4.7) 21(3.9) H1.8) §(7.8) 169 14(9.3) 7432
Baseline Performance Status N (06)
0 726 (73.1) 150 (54.T) 136 (24.5) 61 (26.9) 21 (26.6) 26 (56.5) 55 (36.7) 1175 (50.5)
1 262 (26.9) 124 (45.3) 366 (65.8) 163 (71.8) 47(59.5) 19 (41.3) 68 (45.3) 1049 (45.1)
2 5(0.9) om HET 3(13) 11{13.9) 123 26 (17.3) 100 (4.3)
3 o om 0{m 0 0 0w 1{0.T) {00y
Tumor Tvpe N (%)
MEL 903 (100.0) o) 00 00 1013) ) 0 (0 004 (42.8)
HL 00 274 (100.0) 0o 0m () 46 (100.0) 0 () 320 (13.8)
CHST 0w om 356 (100.0) 0w 0m) 04w 150 (100.0) 06 (30.4)
Otthers 00 ) 00 227 (100.0) 78 (98.7) 0 () (0 305 (13.1)
Treatment N {%0)
Mivo Monotherapy 608 (61.2) 261 (95.3) 184 (33.1) 215 (34.7) 40 (62.0) 15(32.6) T6(50.7) 1408 (60.6)
Nivo+Ipi | mgke (3W o) o L1 12(5.3) 30 (38.0) (0 74 (40.3) 1253
Pediatric
Adult MEL Adult HL Adult GBA Adult Others Pediatric 5T  Pediatric HL CNST Total
Covariate N=992 N=174 N=£56 N=127 N=T% N=4s N=150) N=132%
v+ Ipt T meke 70 355 (30 E) L) o o 0 o [X(1] 350 (10.6]
¥ivo + Brennodmab vedodn 0 1BED 0 (0 oo 00 31 (57.9) a0 H1Ly
Niva + Radizdon 0 () o) 314 (36.5) ) 00 ) 00 314 (13.5)
MNiva + Badiation = Temozolomide 0 (0) o) 521094 ) 0o D) 0 5103
Age (vears)
Mfean (30 FelE 359(118) 565 (12.5) S8R (15.6) 112 (2445 13.8(34G) 044 (2.58) 503 (20.6)
Medim (Min Max) 62 (18, 507 B[{LTY 58018, 83) £2(18. 85) 120117 15¢4,17) 10(L17) 55(L80
Baselne Bady Weizht (lz)
Mofean (30 23 (18.1) 7605 (21.6) TO3 (174 797 (19.4) 441239 507 (2.4 31T 208 62T
MecEan (Min, Max) B06(374.160)  TIA(0.168)  TE(ALT.IST)  TET(328.15%)  432(93.094  SB2(I36.121) 33 (08 00 T62{8.3, 168)
Taehne eI B (I m 13w
Mean (3D) 867 (18.1) 106 (23.3) 831 (15.1) 837015 118281 135 26.8) 118 (27.7) 843 (135)
Medi (Min, Max) 851355, 130)  L8(322,155) O37(4L148) 85531217 116435200  142(704.18%)  115(708321%) 83.1(312, 215)
Missing ¥ %) 4 (0.405) o) 1(0.15) 2 (0851 00 ) 5333 12 (0.516)
Baseline Laciate Delipdrogenase (L1}
Mean (3D) 337 (334) 253 (141 117 [98.5) 225 (147) WA 200 (113) 298 (169) 285 (254)
Medim (Min, Max) 273 (98, 2980) 213 (%4, 1028)  194(3E 817) 185(00, 1106)  NA IS5(148, 558) 203 (144, 689) 200 (58, 2980)
Missing M °4) 16 (1.61) 5(1.87) 1545 16{11.5) 79 (100) 1634.9) 126 (34) 203 (12.6)
Baselne Serum Albumin (gdl)
Mean (3D) 412055 4102 (0.56) 405 (0419 395 (0.847) 3.75 (0.046) 365 (0.634) 437 (0381) 410 (0.5)
Medi (Min, Max) 4202250 21(18.53 413,53 4(23,48) 41039 3I65(3241) 443353 41(18.55
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MmN T TR T 0 T WD) EC N TEET T 550)

Taselne Tumer Barden {cm)
Mean (5D} 783 (647) 238(574) A 117 (794) £33 (5.43) 735(6.43) HA 8.4 (5.36)
Median (Min, Max) 5E(1.384) 11(19.176  NA 85 (1, 61.5) 58(1,26) 40877 NA 6.7 (052, 61.5)
Missing N (%) 4 (0.403) 268 (83.3) 536 (100) 17(749) 120177 30 {574 150 (100) 1041 (42.8)
Baseline Tumer Burden (o)

Mean (5D} NA 286029) 054 (8.57) A HA 308203 1.H0ID 1220152
Median (Min, Max) A 1450486, 101) 6S0(D 515  NA HA M(15.125 5.64(1,365) 77 (0. 125)
Missing N (%) 003 (100) 239 (37.) M40 227 (100) 79 (100) 15314 75 (30) 1872 (30.5)
Baseline Lean Body Mz (kg)

Meam (3T} 57.7(10.8) 359 (10.5) 569 (10.3) 573 (11 I54(16D) HO(143) 02148 345(138)
Median (Min, Max) SBAGLT, 4T S41(361,965) S7A(40040) STEQTLOLY) 363 (TEL6TE)  452(124.304)  28(358 63) 558(7.81,96.5)
Missing N (%) 15250 1(0365) 5 (0.899) 16(7.05) 00 ) 40267 5102.19)

Analysis-Directory: /global phms/data’C A209 mel-ped-pip01 /prdppk-nive/final

Program Source: Anabymis-Dhrectory’sas/Tabled 3.1.5-1.5a

Source: analvsis-diectoryreportsTable3 3. 1.5-1.rtf

Adult Others include NSCLC (N=139), CR.C (¥=18), RCC (N=33), Prostate Cancer (N=8), Ewing Sarcoma (}¥=11), Ostecsarcoma (N=T), Rhabdomyosarcoma

(=2}, Neuroblastoma (4=3), and other solid tumors (N=4).

Pediatric 5T meludes Fhabdomwvesarcoma (N=1T), Osteosarcoma (N=19), Ewing Sarcoma (N=10), Newcblastoma (N=18), Melanoma (N=1), and other solid
tumers (N=14).

Adult GBM includes ghoblastoma (M=342), Diffuse Intrinsic Pontine Glioma (N=2), Diffuse Midline Glioma (MN=1), Ependymoma (=3}, Glioma - High Grade

(=3}, Madulloblastoma (=2}, and Pinecblastoma (MN=1).

Pediatnic CHNST mchides Anaplastic Pleomorphic Xanthoastrocytoma (N=1), Atvpical Teratond FEhabdoid Tumer (W=T), Choroid Plexus Carcinoma (4), Dhiffuse
Intrinsie Pontine Ghoma (M=34), Diffuse Midline Glioma (N=%), Embryonal Tumeor with Mulhlayered Eosettes (N=1), Ependymoma (N=19), Ghoma - Hhgh

Grade (=20}, Mahgnant Germn Cell Tumaor (M=2), Medulloblastoma (}4=28), Pineoblastoma (N=3), and Others (N=22).
Admlt HI: Adult lymphoma including Classical Hodekm s hmphoma (N=265), non-Hodghin’s lymphoma (N=1}, and Hodgkm's lymphoma (N=4)
Pediatric HL: Pediatne lymphoma meluding Classical Hodghan's lymphoma (=31}, non-Hodgkin's lymphema (N=%), and Hodgkn's lymphoma (=6}

Erratum:

An error was identified in the derivation of baseline estimated glomerular filtration rate (eGFR) values
in subjects younger than 19 years of age for which CKD-EPI equation was used instead of the more
appropriate Schwartz equation.

The impact of the change in the calculated eGFR values on the nivolumab PPK model has been
assessed by re-estimating the parameters of the nivolumab full model with the corrected eGFR. A
comparison of the parameter estimates indicated minimal changes in the established PPK model and
judged to have no meaningful impact on the paediatric simulation results and no change in the
conclusions of the report. In addition, the changes in the calculated eGFR values did not have any
impact on the ipilimumab PPK model, as eGFR was not a covariate in that model.

Table 7 Summary of Covariates in the Nivolumab Population Pharmacokinetic Analysis by Patient
Population (revised from table 5)

Pediatric
Adult MEL Adult HL Adult GBEM  Adult Others Pediatric ST  Pediatric HL CNST Tatal
Covariate =003 N=174 N=556 N=117 N=TO =46 N=150) N=13ls
Baseline eCFR (ml'min'1.73m*
Mean (SD) 26.7 (18.0) 105 {23) 931 (15.1) 83.7(23) 119 28.1) 118 (24.7) 118 27.7) 938 (11.8)
Median (Min, Max) 881 (33.5, 139) 107 (31.2, 155) 03.7(41,148)  B56(312.172)  116(43.3 200) 125 (70,4, 159) 115 (70.8,215)  92.9 (312, 215)
Missing N (%) 4(0.403) 00 1(018) 1(0.8281) 0{m 0 (0} 3(333) 12 (0.516)

Analysis Directory:/global plms/data/'CA209/mel-ped pip01 prd ppk-nvo-update/
Program source: Amalysis Directory/final/sasTable3.3.1.3-1 sas

Source: Analysis Directory/final reports Table3.3.1.5-1.0f

Note - revized mumbers have been bolded
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Model Development

The nivolumab PPK model was developed in 2 stages, as shown below:

1) Base Model: Re-estimate the parameters of a previously determined final model, including
covariates retained in the previous final model, except the tumour type effect.

2) Full Model: Key known effects of covariates on nivolumab PK were included in the base model. The

focus of the full model was to assess the effect of additional covariates (namely, patient popul

ation and

combination therapy on nivolumab CL; patient population, combination therapy, and PS on EMAX).

Base Model

Base model development consisted of re-estimating parameters of the previously developed fi
model that had been developed to characterize PK in nivolumab in solid tumour subjects.

The base model was a 2-compartment, zero-order IV infusion PK model, with time-varying CL
(sigmoidal-EMAX function); and a combined proportional and additive residual error model, wi
random effects on CL, Q, VC, VP, and EMAX; and the correlation of random effect between CL

nal

th
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 WTB, sex, race, baseline eGFR, and PS on CL,

WTB and sex on VC, WTB on Q, and WTB on VP. CL and VC constrained to the same value as
VP.

The parameter estimates of the selected base model are provided below.

Table 8 Parameter Estimates of the Base Nivolumab Population Pharmacokinetic Model

Parameter [Unit:]®  Symbal Estimate Standard Error (RSE%)3 9580 CI°
Fixed Effects

€L0ssr [mL] 8 .84 0.232 236) 9.38 - 10.3
VCigr [L] & 386 0.0365 (0.946) 379-3.93
Qs [mL/h] & 3786 1.60 (4.25) 345-40.7
VPisr [L] B 241 0.0833 (3.45) 225-2.57
CLums & 0.860 0.0251 (2.97) 0.811 - 0.909
CLarn 3, 0127 0.0351 (27.7) 0.196 - -0.0579
CLrmuns Bz 0.0757 0.0200 (26.4) 0.115 - -0.0365
CLes Bis 0.0152 0.0190 (125) 0.0525-0.0221
L A9 Bia 00117 0.0529 (454) -0.115 - 0.0920
CL s Bis 0.0245 0.0379 (154) -0.0987 - 0.0497
PCirrs Bis 0.878 0.0144 (1.63) 0.850 - 0.906
PO 81y 00766 0.0168 (22.0) 0.110 - -0.0436
EMAYier By 0403 0.0365 (9.06) 0475 -0332
50 (1) 81 1.11E+03 318(15.1) 1 40E+03 - 2.73E+03
HILL B 207 0.292 (14.1) 1.50 - 2.64
Eandom Effects

ZCL [ @ 0.159 (0.398) 0.00942 (5.99) 0.140-0.177
ZFC [ o1 0.0828 (0.258) 0.00786 (9.49) 0.0674 - 0.0982
ZEMAT[H] oy 0.113 (0.337) 0.0270 (23.8) 0.0605 - 0.166
ZCL:ZFC s 0.0334 (0.292) 0.00400 (12.0) 0.0256 - 0.0413
Residual Error

FERR [-] 8 0.200 0.00389 (1.95) 0.102 - 0.207
RESERR/ o 1.00 (1.00) NA NA

Analysis-Directory: (global pkms/data'CA208/mel-ped-pipd1/prd ppk-nivo/fnal
Program Source: Analysis-Directory B scripts. 2-model-dev. Bmd
Source: Analtysis-Directory/nm/basereportsbase BTF rif

Note 1: CLOggr is the typical value of clearance in a reference subject, §0-year old white male weighing 75 kg, with
a normal P5 stams (PS = 0). EW4 Yper is a typical value of change in magnimde of CL in a reference sabject. FCrer,

Q and
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Cger, and FPr=s are typical valwes in a reference subject weighing 75 kg These reference values represent the
approximate median values in the PPE analysis dataset.
Mote 2: Eta shrinkage (%) ETA_CL: 9.73; ETA_WVC: 25.1; ETA_EMAY: 44 4; EPS shrinkage (%): 15.6
Abbreviations: CI=confidence interval; HILL = coefficient for time-varying CL; Q) = imtercompartmental CL;
F.SE = relative standand emor; T30 = time at which CL achieves half of the maximum valwe; VIC = central volome;
VP = peripheral volume

Parameters with fixed values {not estimated) are denoted with a superscript 'f° after the names, with the finved value
given in the Estimate column.

Fandom Effects and Fesidual Emror parameter names containmg a colon (-} denote correlated parameters

Fandom Effects and Fesidual Emmor parameter estimates are shown as Fartance (Stamdard Devianon) for diagonal
elements (& of &) and Covariance (Correlation) for off-diagonal elements (o o1 o:)

F.5E% is the relative standard emor (Standard Emor as a percentage of Estimate).

Confidence intervals of Fandom Effects and Fesidual Ermor parameters are fior Fariance or Covariance.

Full Model

The full model was developed from the base model, by incorporating additional covariates in the PK
parameters, including assessment of age, combination therapy, and patient population (adult MEL as
reference) on baseline CL, as well as PS, patient population, and combination therapy on EMAX.

Full model selection steps include:

Table 9 Selection of Nivolumab Population Pharmacokinetic Full Models

Aedel Description (Covariate Effects)

Model Parameter
No. Effect on Baseline CL Effect on EMIAX Effect on VC Number OFV BIC ABIC!
Starting fulll model
Fulll WTE, baseline «ZFF., Sex, PS5, Face, and patent Patent population WTEB, Sex 31 T4339  T4453 0
population (HL, CH5T, Others vs MEL), (Adult MEL, Adul:
Combination (T1Q3, I3Q3, and BVCO) HL, Adult Others, and
Pediatric CH5T),
Combination (nivo +
ipi)
Inwestigate which body size parameters to be in the model (LEM or BSA vs WTE)
Full3 Same as Fulll except LBM on CL Same as Fulll LEM on VC i1 T4286 T4401 53
Full3a  Same as Fulll Same as Fulll LEM on VC i1 T4248  T4563 00
Full3b  5ame as Fulll except LBM on CL Same as Fulll Same as Fulll 31 T4388 74703 50
Full3c  5ame as Fulll except BSA on CL Same as Fulll BSA on VT 31 T4I89  T4604  -30
Add age effect on CL and VC wsing different form: witheut tumor difference in age effect
Full2 Same as Full3a except adding single numeric efact  Same as Fulll Single numeric effect of 33 T4138 74473 -180
af age on CL age on VT
Full?a  5ame as Full3a except categorical effect (pediatmic Same as Fulll Caregorical effect 35 T4137 74483 -160
=12 years, adolescent 12-17 years vs adult) of age on (pediatric <12 years,
CL adolescent 12-17 years vs
adnlt) of age on VT
Full2b  Same as Full3a except separate mumeric effect (by Same as Fulll Separate oumeric effect 37 74128 74604 40
pediatric <12 years, adolescent 12-17 years, and (by pediatric <12 years,
adult) of age on CL adolescent 12-17 years,
and adulf) of age on VT
Add categorical age effect on CL with tomor type difference, and categorical age effect on VC
Fulllz Same as Full3a except pediatric (<0 18 years) 5T, HL, Same as Fulll Pediamic (<712 years) and 36 T4134 Ta4p0 154

and CH5T on CL

adolescent (12-17 years)
effect on VC
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Fulllk  5ame as Full3a except pediatric (<"12 years) and Same s Fulll Same as Fullla 30 T4120 74517 -137
adolescent (12-17 years) 5T, HL, and CH5T on CL

Fullle Same as Fulllb except combining pediatric and Same a3 Fulll Same as Fuollla a7 T4122 74498 -156
adolescent effect for HL and CNST

Analysis-Directory: /global pkms/data T A209/ mel-ped-pipd 1/ prd ppk-nivo final

Progzram Source: Analysis-Directory B scripts2-model-dev. Fmd Bmd

Source: Analysis-Directory/Fexportmodel bic_csv

Note 1: Model selected is shown in bold font.

Hote 2: base model is not shown in this table and BIC valie is 73468

Abbreviations: B5A = baseline body surface area; CL = clearance; Emax = maximal change of CL with Time; LBEM = lean body mass; VC = cenmal volume; WTEB
= haseline body weight eGFE. = estimated glomemlar filration rate

 Difference between BIC of a model and BIC of the reference modsl (Fulll)

The models full2 and fulllc had the lowest BIC value in each category (above). Full2 model assumes
the age effect on CL is the same across different tumour types. The parameter estimates of Full2 mode
showed CL increased with age regardless of the tumour types. However, this assumption may not hold
true as the paediatric HL and adult HL had similar CL as shown in figure 1. In addition, prior nivolumab
PPK showed there was no age effect on CL in adult patient populations, and therefore it was not
appropriate to apply a single age effect across adult and paediatric populations. Taking together, fulllc
model was selected as the full model for model application.

Parameter estimates for the full model are presented in Table 9, and the covariate effects are shown
in Figure 1.

The value of CL for subject j in full model is given by:

|" EMax; Il ‘l
CLAt) = CLOp; X e A S L < ¥

where

WTE; )“"m ( eGFR; j““m ¢ oClsax (Ffemale)  _cr, (PS>0
WTBger eGFRger

¥ ECLRA.I.I.:EEAEEEMI X EG‘LRM:EE-MEAEHH}

¢ g Claay i POP is Adult CBM)

CLOpy; = CLOggr X (
« gCLigg (FPOPis Adult L)
g Clory (FPOPIS AdUt Ohers) ¢y o (fPOP Peciatric <1273 5T)

(if POP Adoleseent 12-17vrs ST) (i POP Padiamic «18yrs HL)

x

¥ gClaposT w g CLPEDRL

¢ g CLrepcysr (f POP Pediarric <I8ws CNST) _ _cr,,, (F05V0 +ipi 1 mg/kg Q3W)

5w gCLisga (if nive + ipi 3 mg/kg 3W) x gCleveo (g laveo :I(jfn'n'o + brentwdmaly vedotin)
And

EMAX; = EMAXper + EMAXpc(if PS = 0) + EMA X (if POP is Adult HL)
+ EMAX gpy(if POP is Adult Others)
+ EMAXpppcyst(if POP is Pediatric <18yrs CNST)
+ EMAXcomgpo(if nivoe + ipi combination) + memMax:

The value of VC for subject i is given by:

LBM; (VOlEM el
VG = Ve x(—) » gV osEX

REF * \LBMzzr
if POP i 12-17 yrs) {if POP <12 yrs)

e .
w oViapo® w g¥VEpED ¥ gvci

The values of Q and VP for subject i are given by:
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WTB; )Q’m

= w6 —— w gt
@i = Qaer (WTBRH

LBM; -+ Fiam
VP, = VP X (—)
' REF = \LBMpg;

w gTvrd

In these equations, CLrer is the typical value of CL at time 0 (CLO) at the reference values of baseline
body weight (WTB) [75 kg], lean body mass (LBM) [55 kg], age (60 years), PS (PS = 0), baseline
eGFR (90 mL/min/1.73 m2), sex (male), race (White), and patient population (adult MEL); is the
typical value of VC at the reference values of LBM [55 kg], sex (male), and patient population (all
adults); QREF and VPREF are typical values of Q and VP at the reference values of WTB and LBM,
respectively; and EMAXREF represents the typical value of EMAX at the reference value of PS (PS = 0),
patient population (adult MEL), and nivolumab monotherapy. T50 represents the time at which the
change in CL is 50% of EMAX, and HILL represents the sigmoidicity of the relationship with time.

Table 10 Parameter Estimates of the Full Nivolumab Population Pharmacokinetic Model

Parameter [Unit:]*”  Symbal Estimate’ Standard Erver, (RSE%4)1 8540 CI¢
Fized Effects

CLOpgr [mL/A] 8 .66 0264 (2.74) 298103
FCrer [L] 8 401 0.0441 (1.10) 3.92-4.10
Osr [mL/E] 8 359 171 (4.75) 32.8-394
FPasr [L] 8 277 0.0621 (2.24) 2.63-293
CLims & 0.630 0.0328 (5.20) 0.570 - 0.694
CLar 8 0.0935 0.0378 (40.5) 0.0229 - 0.164
CLagy Bz -0.0994 0.0183 (18.4) 0.137 - -0.0644
CLss e 0.166 0.0206 (12.4) 0.128 -0.208
ClLisis 8 0.0689 0.0479 (69.5) -0.0173 - 0.163
ClLygs Bis 0.00354 0.0372 (1.0SE+03) -0.0670 - 0.0762
PCoae B 0.932 0.0320 (3.53) 0.866 - 1.00
PCsx 8 0.0195 0.0189 (97.1) -0.0175 - 0.0507
EMA4Teer B 0208 0.0356 (11.9) 0382 --0.199
T50 Ml e 2 §TE+03 440 (16.5 1.90E+03 - 3.72E+03
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HIL B 232 0375 (16.2) 1.73-3.86
CLgr B -0.381 0.0333 (8.73) -0.444 - 0,313
CLagw By -0.577 0.0332 (3.74) -0.650 - -0.497
CLomw B 0.00671 0.0354 (328) -0.0709 - 0.0787
CLpsnar B -0.578 0.0202 (15.4) -0.783 - -0.388
CLrennr B -0.417 0.0202 {19.7) -0.576 - -0.227
CLeencwsr By -0.800 0.0661 {2.2T) -0.036 - -0.660
CLpge B 0.0976 0.0520 {33.3) -0.00167 - 0.207
g B 0.3490 0.0336 (9.61) 0.260 - 0.421
CLaveo a1 0.120 0.02810 (524 -0.0718 - 0.272
EMA Yy - -0.157 0.0440 (28.5) 262 - -0.0746
EMA X 85 -0.124 0.0784 (63.1) -0.372 - 0.0257
EMAXx 01 0.132 0.0467 (35.5) 0.0414 -0222
EMAXom 1) 0118 0.0684 (33.7) -0.0268 - 0.242
EMAXperowar By 0.694 0.132 (19.0) 0.465 - 1.03
CLaposT By -0.222 0.0830 (374 -).399 - 00735
FCran Bz -0.277 0.0464 (16.T) -0.366 - -0.187
FCano By -0.273 0.0254 (0.33) -0.319--0.272
Random Effects

ZCL[-] ® 0.102 {0.320) 0.00600 (5.59) 0.0957 -0.119
ZFC -] = 0.0751 (0.274) 0.00763 (10.2) 0.0603 - 0.0904
ZEMAY [h] = 0.160 {0.400) 0.0434 (277 0.0803 - 0257
ZCL:ZFC @2 0.0220 (0.244) 0.00310(14.1) 0.0162 - 0.0220
Residual Error

PERR[] B 0.109 0.00377 {1.90) 0,191 - 0.204
RESERRS @l 1.00 {1.00) HA MA

Analysis-Directory: /global pkms. 'data’'CA209 /' mel -ped-pip0 1/ prd ppk-nivo final’

Program Source: Analysis-Directory B scripts/ 2 -model-dev. Fmd
Source (for bootstrap 93% CI): Analysis-Directory'mm'foll 1o/reporis/'foll 1c_RTF mif

Source (for Estimate and Standard Ermor): Analysis-Directory /o full 1 oreports/fulllc_RTFO.rif

Note 1: CLOger is the typical value of clearance in a reference subject with MEL, receiving nivolumsb monotherapy,
G0-year old white male weighing 75 kg with lean body mass of 55 kg, and with a nommal PS sams (P5=0).
EMA Xer is a typical value of change in magnitude of CL in a reference adult MEL subject receiving nivolhmmab
momotherapy with PS=0. FCger, Ower, and FPrsr are typical values in a reference subject weighing 75 kg with
lean body mass of 55 kg These reference walues represent the approximate median values in the PPE analysis

dataset.

Note 2: Ena shrinkage (%0): ETA_CL: 12.2; ETA_WVC: 28.1; ETA_EMAX: 50 3; EPS shrinkage (%a): 15.0.
Note 3: The condition nomber for the full model is 157.
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Figure 1 Covariate Effects on Full Nivolumab Pharmacokinetic Model Parameters

A) Covariate Effects on CL

Covariale

Categorical = Comparator:Reference (M) Effect Value (85%C1)
Continusus - Aeferencs (POS - POS) B
Famale-Male mma:usﬁ?' = 80.5 (B7.2 - 93.8)
Aian: White [N-HE;;'D?EIEJ' —=— 100 (93.5 - 108)
AR White [N_wgﬁ?- —e— 107 (98.3 - 118)
iﬁum%ﬁl?;ﬁ‘ o= 118 (114 - 123)
Brantuximal vedolinMOND [N-fﬂ"aﬁg' —e— 1134831 - 131)
I 3 gk CIAWERADRO qN-aacsﬁ'ﬁﬂc;u' —— 142131 - 152}
1B 1 gk CAWRADHG m=12':2'::'1M4uB§3" —e— 110 {99.8 - 123)
Achl Offvars: Ak Z?ETNE%@E%?' —8— 101 {83.2 - 108) .
Pediattic CNET AU MEL [N, 1800esy| —S— 449(39.2 - 51.2)
Adult GEM:Adutt fﬁ?ﬂhﬁlﬂm - 56.1 {52.2 - 60.8)
Pecatric HL:M‘F ﬁeﬂiﬂ [Sﬂ.palél:%%?' —e— 65.3 (56.2 - T2.7|
Adult HL:Adut Z“‘EE"[hE%”";“g'é"a? - 68,3 (64.2 - 73.2)
Padiairic <12y m:mpﬁétttmlm —e 56.1 (45.7 - 67.9)
Adplescant mmpﬁﬁl:mlm —e— B0 (671 - 925
e Cunns sk i ! 559027989
sl F EER R
50 80 100 120 150
Cevariale Efect (% Aederence Value}

P Estirate [95%08 Categorical
[ Estieai: 95%00: Continuas PO5]
. Estimate |95 Cortinuos (P95

Estimate [Cont.Yar « Peferenos|
Estimate [Cont.Var » Refsrents)
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B) Covariate Effects on CLss/CLg and VC

Covariale

Calegarical = Comparator-Feference (N)
Continuous = Referance [POS5 - PA5)

Performanca Status
»0:0 {M=1150:1175)

Falient Posulation
Pediatric CNSTAdult MEL (M=150:-533)

Patient Population
Adult Cihers:Adult MEL (M=227-993)

Fatient Population
Adull HL: Adull MEL (M=274-833)

IFI COMBO
1P GOMBOEMOMO (MN=507:1408)

Bax

Female:Male [N=048:1477}

Patien! Population |

AdolascentAdult (M=141:2050}

Patignt Population |

Pediairic < 12y:Adull (N=134:2050]

Lean Body Mass

56 (28,9 - 75.8) ko) |

Analysis-Directory: /global ‘pkms/data/CA/209/mel-ped-pip01/prd ppk-nivo/ final/
Program Source: Analysis-Directory/F/scripts/2-model-dev Fnd

i

Effect Value (35%CI)

B5.4 (77 - 92.8)

@

201 {158 - 261

112 (974 - 127)

114 {104 - 125)

88.3(62.9 - 103)

102 (86.5 - 106)

Te&(T2.7 - 80.1)

75.3 (69.4 - B2.9)

54.3 (52.4 - 57.3)
132 (129 - 134}

DTVE10

a0 100 120

Egimain {ComVar £ Ralemnog)
. Esgmaia {Coni Var » Rolosnoe)

200
Covariate Efect (% Referenca Valua)

(I Esimaia (955Gl Camgarnical
M Essmaiz {a5%C1: Continuous (PO
. Estmals {85%Cl) Continuous |PE5)

Source: Analysis-DirectoryF/plots‘ggeoveff-full 1e-cl png, gecoveff-fill lc-emax-ve png
Note 1: Categoncal covanate effects (95% CI) are represented by open symbols (horizontal lines).

Note 2: Confimious covariate effects (953% CI) at the 5th/95th percentiles of the covariate are represented by the end
of honizontal boxes (horizontal lines). Open/shaded area of boxes represents the range of covanate effects from the
median to the 5th05th percentile of the covanate.

Note 3: Reference subject 13 a 60-year old male white/other race, WIB="75kg, IBM = 535 kg PS=10, baseline
eGFE = 90 ml/min'l. 73 m’*, received mvolimab monotherapy, and with MEL. Parameter estimate in a reference
subject 1s considered as 100%: (vertical solid line). and dashed vertical lines are at 80%: and 125% of this value.

Note 4: Confidence Inferval values are taken from bootstrap caleulations (966 successful out of a total of 1.000).

Note 5: The effect of WIB and IBM was also added on ) and VP, respectively, and their estimates were fixed to be
simnilar fo that CL and VC, respectively.

Note 6: CLss/CLO = g=MAx

Model Evaluation

Prediction-Corrected visual predictive checks (VPCs)

Model evaluation was performed using a prediction-corrected visual predictive check (pcVPC) to
provide a graphical assessment of the agreement between the time course of model predictions and

observations.

The predictive performance of the nivolumab full model was evaluated using a VPC stratified by patient
population. The pcVPC plots for adult MEL, adult HL, adult GBM, and adult others are shown in Figure
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2 and Figure 3. The VPC plots for paediatric ST, paediatric HL, and paediatric CNST subjects are

shown from Figure 4 to Figure 9.

Figure 2 Prediction-Corrected Visual Predictive Check of Nivolumab Concentrations versus Actual Time
after Previous Dose in Adult Patient Populations [Full Nivolumab Population Pharmacokinetic Model]
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E-Program Source: Analysis-DirectoryF/scnpts/d-model-eval-app Fmd
Sowurce: Analysis-Directory/Bplots/full -vpe-all-adult png
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Figure 3 Prediction-Corrected Visual Predictive Check of Trough Nivolumab Concentrations versus
Actual Time after First Dose in Adult Patient Populations [Full Nivolumab Population Pharmacokinetic
Model]
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Source: Analysis-Directory/Eplots/full -vpe-trough-adult png

Figure 4 Prediction-Corrected Visual Predictive Check of Concentrations versus Actual Time after
Previous Dose in Paediatric Solid Tumour (ST) Subjects [Full Nivolumab Population Pharmacokinetic
Model]

All concentrations
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Figure 5 Prediction-Corrected Visual Predictive Check of Trough Concentrations versus Actual Time
after First Dose in Paediatric Solid Tumour (ST) Subjects [Full Nivolumab Population Pharmacokinetic
Model]
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Figure 6 Prediction-Corrected Visual Predictive Check of Concentrations versus Actual Time after
Previous Dose in Paediatric Hodgkin Lymphoma (HL) Subjects [Full Nivolumab Population
Pharmacokinetic Model]
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Figure 7 Prediction-Corrected Visual Predictive Check of Trough Concentrations versus Actual Time
after First Dose in Paediatric Hodgkin Lymphoma (HL) Subjects [Full Nivolumab Population
Pharmacokinetic Model]
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Figure 8 Prediction-Corrected Visual Predictive Check of Concentrations versus Actual Time after
Previous Dose in Paediatric CNS Tumour (CNST) Subjects [Full Nivolumab Population Pharmacokinetic
Model]
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Figure 9 Prediction-Corrected Visual Predictive Check of Trough Concentrations versus Actual Time
after First Dose in Paediatric CNS Tumour (CNST) Subjects [Full Nivolumab Population Pharmacokinetic

Model]
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Assessment of Uncertainty in Paediatric PK Model Parameters

The uncertainty of CL and VC for a typical paediatric ST, paediatric HL, or paediatric CNST subject at
17, 12, 8, or 4 years old was assessed. The 95% CI of the CL and VC for a typical paediatric ST, HL,
and CNST subject at 17, 12, 8 or 4 years old were all contained within the 80% - 120% of typical

value.

Model Application

Comparison of PK Parameters Among Patient Populations

Nivolumab empirical Bayes estimates (EBE) PK parameters including baseline CL (CLO), steady state
CL (CLss), and VC were obtained from the full model for each subject.

Assessment report
EMA/221123/2023

Page 42/177



Table 11 Comparison of Nivolumab PK Parameters among Adult Melanoma (MEL), Adult Others, Adult
Hodgkin Lymphoma (HL), and Adult Glioblastoma (GBM)

Adult MEL Adult HL  Adult GBM
ety Ceem Cy ey WD %eDmt s D
N = 608, {W%CV) N=274,  (N=356, | ~ b _ .
FParameters c1) N=117,G1) 3) G4) (G2-G1)°  (G3-G1) (G4-C1)
CLO(mLA) 101457y 1000303  600(393) 6.18(27.2) 792 308 3ge
CLes (mlb)  7.21(01.6)  S.08(56.1) 555(549)  6.18(27.2) 12.1 23 143
VC (L) 4010283 40730.8)  402{221) 4.14{10.3) 15 0.240 324
VE (L) 282(21.49) 284030} T6(20.6)  2.86(18.5) 0.709 213 142
V55 (L) 6.9(22.7) G0527.9%  ATH213) T(18.4) 0.725 -1.50 145
PEMAX (%) 714(302) T4.1(25.2)  TO.417.3) 100(0) 378 11.2 40.1

Analysis-Directory: /global pkms/data/CA 209/ mel-ped-pip0] ‘prd ppk-nivo Snal’

B-Program Source: Analysis-Directory B scripts'4-model-eval-app Fmd

Source: Anatysis-Directory/Fl export/param-stats-adult-with diff csv

V55 was caloulated nsing formula: VS5=VC+VP.

PEMATY was a percentage of maximal CL change from baszeline and was caloulated as (exp{EMA ) * 104,
M = geometric mean

 Percent difference in zeomeiric mean (GM) of Adualt Others (GI) relatve to Adult MEL (G1).

b Percent difference in geometric mean (GM) of Adult HL {G3) relative to Adult MEL (G1).

€ Percent difference in geometric mean (GM) of Adult GBM (G4) relative to Adult MEL (G1).

Table 12 Nivolumab PK Parameters in Paediatric Patient Populations

<12¥rs 5T 12-1Tys5T <12yrsHL 12-17yrs HL <12 yrs CNST 12-17 yrs CNST

Geo. Mean Geo. Mean Geo. Mean Geo. Mean Geo. Mean Geo. Mean
(B CV) (9 CV) {%%CV) {(%CV) (WCV) (9B CV)
Parameters (N=36,Cl) (N=43, G} (N=0,Gi1) (N=37T,G4 (N=30 G3) (N =61, C4)
CLO {mL/k) 3(41.4) TOS(3E5)  3B4(308)  TO5(3E3 130(38.8) 4.14(42.5)
CLss (mL/B)  1.91(30.1)  4.91{40.8)  2.74(35.4)  4.84(32.5) 1.02(38.2) 5.2(62.4)
VC L) 1.24(3%) 2.7426.5) 1.38(35) 293(22) 1.13(41.8) 22731)
VE(L) 1.05(41.1) 2310214y  121(33.8  2.351(1%4H 1.04(40.7) 2.12{26.7)
VS5 (L) 2.20(30.5) 5060227y 261(33.4) 543187 2.18(39) 4.41027.1)
PEMAY (%) 63.8(9.33) GLE(10.1)  T14(042)  GE7(16.1) 128(24) 126{19.1)

Analysis-Directory: /global pkms/data/'CA209/mel-ped-pip0] /prd ppk-nive/final’

B-Program Source: Analysis-Directory B 'scripts/'4-model-eval-app Bmd

Source: Anatysis-Directory/B. export/param-stats-ped csv

V55 was calculated nsing formula: VSS=VC+VE.

PEMAT was a percentage of maximal CL change from baseline and was calculated as (exp(EMLATT)* 104,

Simulation of Paediatric Exposures for adolescents with solid tumours

Nivolumab exposures were simulated using stochastic simulations for adolescents with solid tumours
(= 12 to < 18 years) with selected dose regimen of nivolumab alone or in combination with ipilimumab
to identify doses that produce similar nivolumab exposures to the adult MEL population with following
approved dosing regimens.

1. Adult Approved Dosing Regimens Simulated:
Nivolumab: 240 mg Q2W or 480 mg Q4W

Nivolumab + Ipilimumab: 1 mg/kg nivolumab in combination with 3 mg/kg ipilimumab administered IV
Q3W for the first 4 doses, followed by nivolumab 240 mg Q2W or 480 mg Q4W
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2. Nivolumab Monotherapy Regimens Simulated in Adolescent Advanced Melanoma (with a * to
indicate the adolescent recommended dose):

Flat Dosing

-240 mg Q2W (= 40 kg) or 3 mg/kg Q2W (< 40 kg)*
-480 mg Q4W (= 40 kg) or 6 mg/kg Q4W (< 40 kg)*
Body Weight Based Dosing

-3 mg/kg Q2w

-6 mg/kg Q4w

Body Weight Based Dosing with Dose Cap

-3 mg/kg (up to 240 mg) Q2W

-6 mg/kg (up to 480 mg) Q4w

3. Nivolumab in Combination with Ipilimumab Regimens Simulated in Adolescent Advanced
Melanoma (with a * to indicate the adolescent recommended dose):

Body Weight Based Dosing:

-Nivolumab 1 mg/kg Q3W + Ipilimumab 3 mg/kg Q3W, for 4 doses, then nivolumab 3 mg/kg (< 40
kg) or 240 mg (= 40 kg) Q2wW*

-Nivolumab 1 mg/kg Q3W + Ipilimumab 3 mg/kg Q3W, for 4 doses, then nivolumab 6 mg/kg (< 40
kg) or 480 mg (= 40 kg) Q4W*

Body Weight Based Dosing with Dose Cap:

-Nivolumab 1 mg/kg (up to 80 mg) Q3W + Ipilimumab 3 mg/kg (up to 240 mg) Q3W, for 4 doses,
then nivolumab 3 mg/kg up to a maximum of 240 mg Q2W

-Nivolumab 1 mg/kg (up to 80 mg) Q3W + Ipilimumab 3 mg/kg (up to 240 mg) Q3W, for 4 doses,
then nivolumab 6 mg/kg up to a maximum of 480 mg Q4W
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e Monotherapy
Flat Dosing

Figure 10 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 3 mg/kg (< 40 kg) or
240 mg (= 40 kg) Q2W Nivolumab Monotherapy
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Figure 11 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 6 mg/kg (< 40 kg) or

480 mg (= 40 kg) Q4W Nivolumab Monotherapy
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Mote: Gray shaded area indicates the adult median exposure range across body weight groups. Two dashed lines

indicate the adult exposure range of 5th percentile and #5th percentile. GM is grometric mean.
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Body weight based dosing

Figure 12 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 3 mg/kg Q2W

Nivolumab Monotherapy

Adolescent al 3 mg/kg

Akull Madian Fangs across Diflerenl Bady Waight Groups

CAVGSS

400

= Adult )5 =— Adull PSS

- e
D F= 100 H=100 k=104 =100 F=100 Pz 1000 =8 [ e] M=o H=101
GM=23 4 GM=53.1 GM=100 GM=B5.5 GEM=112 Eil=102 Ghl=114 Ghl=135 GM=128
30-d0 kg d0-5i1 kg 5060 kg BO-70 b TO-E0 by 50-30 hy 20100 kg T00-110 kg EIRLE]
CMINSS
400

Nive Comcentrations (ug/mL)

Fi=100 H=10{ k=10 =100 =100 F= 1000 =10 H=100 =100
GM=55.T GM=T3.& Ghl=T54 aM=TB.1 Ghi=58 Gh=88.1 GEhI=E5.1 GM=107 GM=104
B0-410 by A0-50) kg S0-60 kg £0-70 kg TO-80 iy B0-50 by BO-100kg  WO-TI0ky =110k
CMAXSS
400
200
p— - — - - — — - — — - - - - -
u Me=100 Ne=10) M= HNe=100 M=i00 Fid= 1000 [ [ e] LB E] W=100
=128 Ehl=141 GM=18F Eh=155 =hi=168 Ehl=184 EM=1TE Cht=2T5 EM=18T
H0-di by -5 by Bi60 by B0-70 by T by #0150 by S-ib0kg  100-1I0kg  s=illkg

Adolescent Body Weight Groups
Amnalysis-Directory: (global pkms/data/CA209/mel-ped-pip01/prd ppk-nive/final’
F-Program Source: Analysis-DirectoryF/scnpts/3-simmilation Fmd
Source: Analysis-Directory/R/plots/expo-ped-sto-mel-mono-3mpk-all png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Two dashed lmes

mdicate the adnlt exposure range of 3th percentile and 95th percentile. GM is geometric mean.
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Figure 13 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 3 mg/kg up to 240 mg
Q2W Nivolumab Monotherapy

Adolescent al 3 mg/'kg up 10 240 mg

Adull Median Range across Diferent Bady Weight Groups = Adult P05 == Adul PEG

CAVGES

400

K= 100 H=100 H=100 H=100 M=100 =100 K= 100 N=10% N=100

GM-=33.4 GM=53.1 GM=100 GM=85.5 GM=112 Gi=104 Gi=a5 Ghd=102 GM=81.8

0-40 kg A0-50 kg 5060 kg GO-70 kg TO-E0 by E0-50 kg S0-100 kg T00-110 kg »=1100kg
CMINSS

HNive Concentrations (ug/mL)

=100 M=100 =104 N=100 M=100 P= 100 =1 0 H=100 H=1040
GM=55.T GM=T2.8 Gh=T54 aM=7B.1 Gik1=83 GM=-82.5 Gil=T41 Gh=812 GM=E4.1
040 kg A0-50 kg S0-60 kg G- kg FO-E0 b 8050 by S0-100 kg T0-110 kg =110 kg
CMAXSS
400
- o e e e o e - - - o o o o | e = - - -—ee e == W

-— -
0
M= 100 H=100 M=100 N=100 F= 100 P 1000 Fi= 1083 W= 100 He1l
Gh=125 GhM=141 GM=150 GM=156 Ght=168 Ghl=158 Gilat= 150 CM=155 GM=128
W--!:Elhu 40-50 kg S0-60 kg G- kg TO-E0 by W-Q:Clhu S0-100 by 100-110 kg ==110 kg

Adolescent Body Weight Groups
Amalysis-Directory: /global pkms/data'CA/209/mel-ped-pip01/prd ppk-nrvo/final’
E-Program Source: Analysis-Directory’R/senpts/3-simulation Bmd
Source: Analysis-Directory/Fuplots/‘expo-ped-sto-mel-mono- 3mpk png
Note: Gray shaded area indicates the adult median exponure range acress body weight groups. Two dashed lmes
indicate the adult exposure range of 3th percentile and 95th percentile. GM is geometric mean.

Assessment report

EMA/221123/2023 Page 48/177



Figure 14 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 6 mg/kg Q4W
Nivolumab Monotherapy
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Figure 15 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at 6 mg/kg up to 480 mg
Q4W Nivolumab Monotherapy
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e Combination therapy

Figure 16 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at Nivo 1 mg/kg + Ipi

3 mg/kg Q3W for 4 Doses then Nivo 3 mg/kg (< 40 kg) or 240 mg (= 40 kg) Q2W

A) Fourth-Dose Exposure
Adolascant al niva 1 ma'kg + ipi 3 mg'kg for 4 deses
Adult Median Aange acrass Difteram Body Weight Groups = Adult FO& == Aoull PSS
CAVGS
2 M=100 M=100 Bi= 100 b= 100 =100 S 100 b 100 =120
10 [T RLES Gldall 8 GMaIF Gida133 Gkla13.5 Gllald,T Gikla13.4 Gbla13.5
3044} g 40-50 kg G-E0 kg 60-T0 kg TO-BD kg 80-80 ky 501040 kg 100110 kg
E CMINA
=
-
E
E 0 =100 LRl M= 10 B 1H) B 1H W AH) el MN=10
a Gl 05 Gki=7 Gl=f 05 Ghl=7.81 Ghl=7 81 Okl=b 5% Ght=0 02 Okfi=p G5
= T - T T T T — —
E 30413 gy 050y S8 by B0-T0 by 083 by B0-90 by 01000 by 100.110 by
ChAKS
&0

o . . . . . .
G G, RN JEMR g G GREn GRED
) i G5 w37 it b3 bt ihi. 38
H-40F kg 40-50 kg T0-E0 kg B0-T0 kg TO-BC kg B0-80 kg F0-1000 kg 1G0-110 kg
Adolescent Body Weight Groups
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B) Steadv-State Exposure
Adclescent al nivo+ipi N113 Q3W 4 doses then 3 mgkyg <40 kg or 240 my »=40 kg

Aduk Median Aange across Citterent Body Welght Groups = Adull PD& = Agull PS5

CANGSS

L=

P w6 Pt H=1{x} H=130 =100 Fi=00 Pl M=t}
G =£T Gii=140 Ghi=111 Ghi=103 Cl=21.1 M =27 5 =361 GM=TL S
041 & 40-00 kg S-60 kg E-T0 kg -5k kg BO-S Qg 801041 ki 1001141 kg

CMIMNES

Nive Concentratbons (ug/mL})
g 3

M0 [ PR Ha 14 a0 Ma100 M0 Ma 02 Ma ! 2
i e4a3 Gkin106 Chisnt.& ChkiaTs.4 Lo LI ikl wiz 5 Citdeaa B a3y
30400 g AL50 kg L0680 by 074 by O B30 g SO0k 10110 by

CMAKES

PO M=t {0} H=10d0 Bh=100 P10 P =10 Fl= 103 Pt 0}
=114 Gil=20d Ghi=-126 GR=177 G =165 M=ty =143 GM=127
=40k 40-50 kg S50 kg E0-T0 kg TO-B0 g B{-3 g BO-104 kg 100110 kg

Adolescent Body Weight Groups

Analyzis-Directory: (global pkms/data’'CA209/mel-ped-pip01/prd ppk-nive final’
E-Program Source: Analysis-Directory B scipts/3-simuladon Bmd

Source: Analtysis-Directory B plots‘expod-ped-sto-mel-combo.pog

Source: Analysis-Directory/ B plots‘expo-ped-sto-mel-combo-240 pog

Mote: Gray shaded area indicates the adult median exposure range across body weight groups. Two dashed lines

indicate the adult exposre range of 5th percentile and 95th percentile. GM is geomemic mean.
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Figure 17 Predicted Nivolumab Exposures for Adolescents with Solid Tumours at Nivo 1 mg/kg + Ipi 3
mg/kg Q3W for 4 Doses then Nivo 6 mg/kg (< 40 kg) or 480 mg (= 40 kg) Q4W

Adolascent at nivo+ipi MN113 Q3W 4 doses then 6 mgkg <40 kg or 480 mg »>=40 kg

Adul Madian Rangs across Difterent Body Weight Grougs = AQUIPOS == Agull PS5
CAVGES
600
Naloo [T Ha 1o Ha1on Ma100 Ma10D Manno Ma b o Halon
GM=T28 aki= 138 aki=117 Gkl=118 Gild=od 3 w32 4 Ghdras Gki=Ta aM=T1.8
30411 g 050 by SO0 b 070 b 705D by BO-30 g O0i00ky 103110 ky s=t10 by
< CMINES
E, L]
=
o
A0
5
E
o
g o
5 H=100 M= 15 K= 101 K= 100 M=100 M=100 H=1p02 = (3 k=100
B O =423 b=} GM=8ET e[ ] =54 4 O =53 8 G =483 Gi=43 3 Gki=21.8
% 3040 g 4-.'-5'ukg Sa-60 by eu-i'.lh,- 08 by BO g D\'.I-'I.Julu:'l 105118 by 3110 kg
CMANSES
S0

Fi= 108 hi=103 H=180 k=180 Fi=100 Fi=108 Fl=05 Fi=1 63 H=180
[c TR Bhi=H =20 A= b= M= Gl i Ghi=153 =188
3040 g 4050 kg Sa-80 kg E0.70 by TOED kg BOS0 Ry 80900 kg 100110 kg w= 110 kg

Adolescent Body Weight Groups

Analysis-Directory: (globalpkms/data'CA209/mel-ped-pip01/prd ppk-nivo/fnal’

F-Program Source: Analysis-Directory/B/ scripts/3-simalation Fmd

Source: Analysis-Directory B plots/'expo-ped-sto-mel-combo-480 poz

Miote: Gray shaded area indicates the adult median exposure range across body weight groups. Two dashed lines
mdicate the adult expomre range of 5th percentle and @5th percentile. GM is grometmic mean

PPK Analysis of Nivolumab Monotherapy in Adolescent with Adjuvant Treatment of
Melanoma

The objectives of the PPK analysis relevant to adolescent subjects undergoing adjuvant treatment of
melanoma were as follows:

e To characterize the PK of nivolumab in adolescent subjects (= 12 to < 18 years) in the
adjuvant treatment of melanoma, including the effect of covariates on PK parameters.

e To provide dosing recommendations for nivolumab monotherapy dosing regimens for
adolescent subjects (= 12 to < 18 years) in the adjuvant treatment of melanoma using model-
based simulations.

The current nivolumab PPK analysis included data from 11 clinical studies, including adult data from
study CA209238 (nivolumab monotherapy) and CA209915 (nivolumab + ipilimumab and nivolumab
monotherapy) to characterize nivolumab PK in subjects with melanoma treated in the adjuvant setting,
which included three adolescent subjects from Study CA209915. Adult PK in advanced melanoma and
young paediatric (1 to < 12 years) and adolescent (= 12 to < 18 years) PK from Study CA209070 in
solid tumours for nivolumab and nivolumab in combination with ipilimumab were also included.

A total of 3965 subjects were included in the PPK analysis dataset, including 3883 adult subjects and
82 paediatric subjects. The 3883 adult subjects included 1412 subjects with advanced melanoma,
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2244 subjects with adjuvant treatment of melanoma, 227 subjects with other advanced solid tumours.
The 82 paediatric subjects included 3 adolescents with adjuvant treatment of melanoma, 43
adolescents with advanced solid tumours, and 36 young paediatric (1 to < 12 years) subjects with
advanced solid tumours.

Table 13 Subjects Included in the Nivolumab Population Pharmacokinetic Analysis Dataset by Study

Number of Subject:
Included
Nivolumakb a Flagzed for (% of subjects In

Smdy Treated PE Databaze Excluzsion PE Databaze)
CANS001
(AMDX1106-01) ¥ ¥ 0 39 (100)
CAIDS003
(MDX1106-03) 06 274 & 268 (97.8)
CAZDI004 127 64 0 &4 (100
CAZDS005
(ONO-4538-01) 17 17 0 17(100)
CAIDIGE 206 190 12 178 (83.7)
CADI0ET 626 625 4 621 (99.4)
CAXDI06 o4 o2 18 T4 (80.4)
CAXDS0TD - _ .
(ADVL141 :}1;. 126 105 3 102 (97.1)
CAXD218 452 443 ] 448 (100
CAISE11 358 355 0 355 (100}
CAXI9]S 1833 1823 24 1799 (98.7)
Tatal 41584 4032 &7 3965 (98.3)

Analyvsis-Directory: /globalpkms/data’C A2 09 adjmel-ped ‘prd ppkfinal

Program Source: Analy=mis-Dhirectory'sas/samples_1e sas

Source: Analysis-Dhirectorvreports/Table3 3.1.1-1.nf

? Samples in eToolbox or PAMS: all which are included in the analyzes dataset with flag, as noted

v Subjects with hymphoma were not included m the analysas.
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Table 14 provides a summary of the PK samples in the nivolumab PPK analysis dataset, with the
percentage of samples included in the PPK analysis and the reason for exclusion of the remaining
samples.

Table 14 Summary of Samples Included in the Nivolumab Population Pharmacokinetic Analysis

Study PK Dav1 Missing Dose  Below LLOQ Duplicate |[CWRES=6  (Others® Samples Included
Database®  Pre-Dose” or Sample Samplesd in Analysis
Information® N(%9)F

CAZ09001 915 40 33 42 0 1 0 799 (91.3)

(MDX1106-01)

CAZ09003 3373 295 32 T3 147 & 2 2818 (91 8)

(MDX1106-03)

CAZDS004 B2E 68 2 43 186 & 0 693 (91.2)

CAIDS005 285 17 0 0 0 0 0 268 (100.0)

(DNO-4235-01)

CAD9066 870 166 24 15 0 0 0 665 (94.5)

CAZDS06T 4801 602 11 184 & & & 3984 (94

CAID9069 291 86 4 36 0 0 1] 165 (B0.5)

CA209070 506 101 7 3 79 1 0 615 (87.2)

{ADVL1412)T

CAZID9238 3754 436 20 62 0 5 1 3230(97.3)

CAIDSE11 2336 345 46 58 42 12 1] 1823 (91.6)

CAI0R91S 11343 1751 45 54 0 4 3 Q486 (989

Total 29602 3907 224 572 290 51 12 24546 (95.5)

Analymis-Dhrectory: /global plms/data'CA 209/adjmel-ped ‘prd/ppk /final
Program Source: Analymis-Threctory/sas/samples_ie sas
Source: Analysis-Threctory/reports/Table3 3.1.2-1 rif

A Samples m eToolbox or PAMS; all which are included in the analyses dataset with flag, as noted.

b Day | Pre-dose samples are exchuded from the caleulahon of the percentape of samples meluded m anabyais.

© Mo dosing records, all PE samples flagged, missing sample date or time or concentration (but not below L), errar in dosing date'time.
d Duplicate sample at same actual fime after first dose.

® Others melude samnples with error m dose amount and amount missmgz or equal to zero and sample conc = 2000 ug/ml..
fSub;eu:u with bphoma were not included 1 the analyses.
% The percentage 15 caleulated as samples meloded in the analy=is(zamples 1 PE database — dav | pre-dose samples).
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Table 15 Summary of Covariates in the Nivolumab Population Pharmacokinetic Analysis Dataset by

Subject Type

Adult Adolescent  Young Pediatric
Adult MEL AdjMEL Adult Others  Adolescent 5T AdjMEL 5T Total
Covariate N=1412 N=114 N=127 N=43 N=3 N=236 N =23965
Sex, N (%)
Male 870 (61.6) 1275 (36.8) 148 (85.3) 28 (56T 2(66.T) 19 (52.8) 2342 (50.1)
Female 342 (38.4) 060 (43.2) 7 (34.8) 15 34.9) 1333) 17472 1623 (40.9)
Race, N (%)
White 1368 (96.9) 2192 (97.7) 190 (83.7) 31720 3 (100.0) 27 (75.0) 3811 (96.1)
Black/African Americsn 4(03) 5(02) 19(84) 4(93) 0 40111 36 (0.9)
Asian 11 (0.8 320149 1462 4(93) 0 333 &4 (L6
Other 29 (21 1507 4018 2(93) 00 156 54(14)
Baseline PS, ¥ (3%)
0 1035 (73.3) 2070 (92.2) 61 (26.9) 10333 3 (100) 11 (30.6) 3190 (20.5)
1 368 (26.1) 174 (7.5) 163 (71.5) 26 (50.5) 0 21 (58.3) 752 (19.0)
2 & (0.4) 00 3013 7(163) 00 (111 20 (0.5)
3 1(0.1) (] 0 (0 ()] 00y 00y 1 {00
Missing 200 ] a{m o 0 0 100
Tumor Type, N (%4)
Advanced MEL 1412 (100) 0 (0 0 (0 122.3) ) 0@ 1413 (35.6)
AGMEL 00 2244 (100.0) 0 (0 o (0 3 (100.0) 0 247 (56.7)
Advanced 5T 00 0 (0 237 (100.0) £E77 00 36 (100) 305 (17
Treatment, N (04)
ive Monotherapy 608 (43.1) 1350 (60.2) 215 (94.7) 23 (53.3) 2 (66.7) 26 (720 2224 (56.1)
Mive+Ipi 1 meks Q3W 178 (12.6) ) 12(5.3) 20 {46.5) 00 10 (27.5) 230 (5.5)
Mive+Ipi 3 meks Q3W 626 (44.3) o o) 0 ) o £26(15.8)
ive +Ipi 1 meks QFW 0 804 (30.8) 0 {0 ) 1(3313) 0 395 (22.6)
Age (years)
Mean (5D} 390135 543 (13.0) 8.8 (15.6) 147 (1.71) 157 (0.57T) 7 (2.69) 553 (15.3)
Medizn (Min, Max) 61 (18, 50) 55 (18, 89) 62 (18, 85) 1512, 17) 16 (15, 16) 201,11 57(1,90)
Baseline Body Weizht (ke)
Mean (5D} 211015 S18(183) 70.7 (19.6) 59.9(16.7) 721019.8) 252 (153 20.7(19.1)
Medizn (Min, Max) ?g.i 6{(3.};'.4, 80(39,183)  TET(32.8,153) S82(302,994) SLB(30.595  233(P3.00.  T9.3(93,183)
Baseline «GFR (mL/min/l 73m?)
Mean (5D) BRZ(181) S1.6(173) B3.7(25) 114{2T) 863 (948 124 (28.7) 90.5 (18.9)
Median (Min, Max) ng.i 3;-5 004(307.139) 856(312,177)  114(669,179) BL&6(30.1,97.7) 122435, 207) 913 (307,200
Missing 1 (26) 5 (0.359) & (0.267) 2 (0.881) WA A Na 13 (0.328)
Baseline LDH (U/L)
Mean (5D} 343 (387) 210 (30.1) 225 (14T) WA 142 37.6) Na 260 (249
Medizn (Mim, Max) 227(79,5868)  186(75,059) 185 (DL, 1106) Ma 158 (99, 169) NA 195 (75, 3868)
Missing K (%) 120127 26 (1.16) 26 (115 43 (100) MA 36 (100) 149 (3.76)
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Adult Adolescent  Young Pediatric

Adult MEL AdjMEL Adult Others  Adolescent 5T AdjMEL 5T Taotal
Covariate N=1412 N=1I4 N=121T N=43 N=3 N=136 N=13865
Baseline Serum Albomin (z/'dL)
Mean (5D) 4.09 (0.542) 4.28 (0.388) 395 ([0H4T) 3480143 437 (0.7654) 3.01(0.715) 4.2 (0.43)
Median (Min, Max) 42(21,51) 43(29,62) 423, 49 42(3.7,53) 4(2.7,4T) 42 (21, 63)
Missing ¥ (%) 1205 (B5.3) 510 (22T 17 (749) NiA 29 (20.6) 1800 (45.4)
Bazeline Tumor Size (cm)
Mean (5D0) T37(6.14) WA 11.7 (7.94) 237 (7.1) MiA TIT (5549 7.94(6.55)
Median (Min, Max) 54009, 384 Nia 9.8 (1, 61.5) 555(L, 2 NiA 6.1(1,22) 6 (0.9, 61.5)
Missing N (%) 4 (0.283) 2244 (100) 17 (7.49) T(163) 3 (100 T{194) 1283 (57.6)
Bazeline Lean Body Mass (leg)
Mean (5D0) 57 (10.8) 571 (10.8) 57.3(11.1) 73 (83T S4E(4H I1.1(9.5) 56.6(11.4)
Median (Mim, Max) 574317, 57.2(304.105) S578(278,91.7) 471(268 679) 543(411,89.1) 20(7.81,6211) 56.9 (7.81, 103)

P A

Missing ¥ (%) 38 (2.69) 43 (197) 16 (7.05) 00m 0 () 0{m o7 (2.45)

Analy=is-Dhirectory: (global'plms/data’C A2 09/adjmel-ped ‘prd ‘ppk/final

Program Source: Analysis-Dhrectory/sas/Table3 3.1.5-1.5as

Source: analvsis-drectory/reportsTable3.3.1.5-1 rif

Adult Others include NSCLC (M = 139), CRC (W = 18), RCC (N = 33), Prostate Cancer (N = §), Ewing Sarcoma (N = 11}, Osteosarcoma (M = T),

Ehabdomyosarcoma (N = 2), Nemroblastoma (N = 3), and other sohd tumers (N =4).

Young Pediatric (1 to = 12 vears) 5T includes Rhabdomyosarcoma (N = 11}, Osteosarcoma (N = 1), Ewing Sarcoma (M = 1), Neuroblastoma (N = 15), and other
sobd tumors (M= &)

Adolescent ST: Ewing Sarcoma (M = 7), Melanoma (N = 1), Neuroblastoma (N = 3}, Osteosarcoma (N = 18), Ehabdemyosarcoma (N = 6), and other solid homeors

(N=E)

Model Development

The adolescent adjuvant treatment of melanoma PPK model development presented was based on the
developed adolescent PPK full model in the advanced setting with additional data from subjects
receiving adjuvant treatment of melanoma (including 3 adolescent subjects). The nivolumab PPK
model was developed in 2 stages, as shown below:

1) Base Model: Re-estimated the base model parameters from the previously developed full model and
applied the same time-varying CL for subjects receiving adjuvant treatment of melanoma. For the
three adolescent adjuvant subjects, volume was set to be the same as adolescent solid tumour (ST) as
no subject type effect on volume was detected in the previous study; clearance was treated the same
as adult advanced melanoma.

2) Full Model: Time-varying CL was removed for all subjects receiving adjuvant treatment of
melanoma based on the previous knowledge that CL is stationary for adult subjects with adjuvant
treatment of melanoma. The focus of the full model was then to evaluate different grouping methods
of the baseline clearance (CLO) and VC for the three adolescent adjuvant subjects.

Base Model

Base model development consisted of re-estimating parameters of the previously developed full model
that had been developed to characterize nivolumab PK in adult, young paediatric (1 to < 12 years),
and adolescent subjects.

The parameter estimates of the selected base model are provided in Table 16.
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Table 16 Parameter Estimates of the Base Nivolumab Population Pharmacokinetic Model

Parameter [Units]*®  Symbol Estimate® Standard Error, (RSE%)% 9545 CT®
Fixed Effects

CL0er [mL k] B 594 0.197(2.2) 8.56-9.33
PCrer [L] By 3.79 0.0415 (1.1) 3.71-3.87
Orer [l h] By 318 1.57 (4.92) 288349
PPasr [L] By 276 0.0498 (1.8) 2.66- 186
CLims B 0.663 0.03 (4.51) 0.606 - 0.723
CLam B 0.13 0.0264(17.6) 0.0982 - 0.202
CLmair Bux 00872 0.0131 (13.4) 0,123 - 00716
CI_PS, Bus 0.208 0.0216 (10.4) 0.165-0.25
Lo Bue 0.145 00686 (46.5) 0.0131-0.282
CLaws Bus 0.0206 0.0419 (203) 0,103 - 0.0615
Pl oaw Bus 0.951 0.0324 (3.4) 0.888-1.01
Vlemens Bir 0.0525 0.0187 (35.7) 0.0158 - 0.0892
EMATer Bie 00772 D.0117(15.1) 0.1-00543
T30 k] Bis 2130 161 (7.54) 1820 - 2450
HILL Ban 462 0.807(17.5) 3.04-62
€L B 0,305 0.0198 (6.5) 0,344 - 0266
CLom B 0.0251 0.0348 (139) 0.0431 - 0.0933
CLuncer B 0,189 0.0874 (46.3) 0,36 --0.0173
CLpensr Bae 0533 0.0883 (16.6) 0.706 --036
CLgs Bas 0.0683 0.0352(51.5) -0.000619 - 0,137
CLsgs Bus 0.325 0.0255 (7.86) 0.275 - 0.375
EMAY_PS, Bus 0.181 0.0261 (14.4) 0.232-013
EMAXpi0 Bas -0.0606 0.0171(28.2) 0,084 - -0.0271
Vlem B 0,108 0.0473 (43.7) 0.201 - 00156
Flina Bun 0155 0.0375 (24.2) 0.229 - 00817
Fandom Effects

ZCL[ a 0.0924 (0.304) 0.00434 (4.69) 0.0839 - 0.101
ZIe ] o 0.0938 (0.306) 0.0067 (7.14) 0.0807 - 0.107
ZEMAY L] s 0.0362 (0.190) 0.00499 (13.8) 0.0264 - 0.046
ZCLZVC .2 0.0237 (0.254) 0.00234 (9.87) 0.0191 - 0.0282
Eesidual Error

PERR[] B 0.206 0.00286 (1.39) 0.2-0211
RESERR/ oL 1.00 (1.00) NA NA

Anzlysis-Directory: /global/pkms/data'CA209/adjme]-ped prd/ppk /final/

Program Source: Analysis-DhirectoryF/senpts 2-model-dev. Emd

Anzly=is-Dhrectorynmbase'reports baseRTF rtf

Note 1: CLOzer 15 the fypical value of clearsnce m a reforence subject with melanoma, recenang nmrohimiab
monotherapy, 60-vear old white mzle, weighing 75 kg with lean body mass of 55 kg, and with 2 normal FS status
(PS5 =), EMAYREF 15 a typical value of change in magmitude of CL in a reference adult melanoma subject recetving
nivolumab monotherapy with PS5 =0, FCrer, Orer, and FPREF are typical values m a reference subject weighing
75 kg with lean body mass of 35 kg These reference values represent the approcamate median values in the PFE
analysis dataset.

Note I: Eta shrnkage (%) ETA CL: 10.5; ETA VC: 28.1; ETA EMAY- 46 5; EPS shninkage (%2): 14.8.

Note 3: The condition mumber for the base model 15 172

# Parameters with fizad values (not estimated) are denoted with a superscript 'f after the names, with the fixed value
ziven m the Estimate column.

& Fandom Effects and Residual Ervor parameter names contaiming a colon (7)) denote comelated parameters.

© Random Effects and Residnal Frror parameter estimates are shown as Fariance (Standard Deviation) for diagonal
elements (ta; or ;) and Covariance {Corvelation) for off-diagonal elements (o or Gig.

d FESE% 1s the relatrve standard emvor (Standard Error as a percentage of Estimate).

®  (Confidence intervals of Random Effects and Residual Frror parameters are for Variance or Covanance
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Full Model

Full model development started with evaluating the stationary CL of subjects receiving adjuvant
treatment of melanoma (Fulll). The Fulll model improved the description of the data relative to the
base model, in which adjuvant treatment of melanoma was treated as time-varying CL.

Further full model development focused on evaluating different grouping methods of the CLO and
volume of VC for the three adolescent adjuvant subjects. Six full models as described in the methods
section and in Table 17 were tested.

Table 17 Selection of Nivolumab Population Pharmacokinetic Full Models

Maodel Description (Covariate Effects)

Model Parameter
No. Effect on Baseline CL Effect on EMAX  Effecton VC Number OFV BIC  ABIC"
Fulll WTIB, baseline eGFF_ Sex, PS, Race and subject PS, Combmation ~— [BM Sex, Subject type 30 143808 144111 0
type (Adult Others, Pediatric ST, Adult Adjuvant  (ip1) (Adolescent, Pediatnic),
MEL Adolescent 5T), Combimation (T10)3. VC of Adolescent
BQ3). Adjuvant MEL equal to
CL of Adolescent adjuvant MEL equal to adult adolescent 5T
adjuvant MEL
Full? Same as Fulll except CL of Adolescent adjuvant Same as Fulll Same as Fulll 30 143813 144116 5
MEL equal to adolescent 5T
Full3 Same as Fulll except estmating umeue CLO of  Same as Fulll Same as Fulll 31 143806 144119 ]
adolescent adjuvant MEL
Full4 Same as Fulll except estimating umque CL0Oof  Same as Fulll Same as Full lexcept 32 143803 144127 15
adolescent adjuvant MEL estimatmg umque VC of
adolescent adyuvant MEL
Full5 Same as Fulll except CL of Adolescent Same as Fulll Same as Fulll 30 143806 144109 -2
(selected)  adjuvant MEL parameterized to be equal to
the multiplication of the effects of adult
adjuvant MEL and adolescent ST
Full§ Same as Fulll except CL of Adolescent adjuvant ~ Same as Fulll Same as Full lexcept 31 143804 144117 ]

MEL equal to the nmltiphcation of the effects of
adult adprvant MEL and adolescent ST

estimatimg umique VC of
adolescent adjuvant MEL

Amnalysis-Directory: /global plms/data/CA/209/adimel-ped prd ppk/ final’
Program Sowrce: Analysis-Directory/B/scripts/2-model-dev. Fmd
Source: Analysis-DirectoryFexport/model. bic.csv

Note 1: Model selected is shown in bold font.

Note 2: Base model 15 not shown n this table and BIC valne i 144793,

Note 3: Stationary CL for adolescent and adult adjuvant treatment of melanoma m Full model 1 through 6.

? Difference between BIC of 2 model and BIC of the reference model (Fulll)

As described in the above section, full5 was selected as the full model for model application. The value

of CL for subject j in full model is given by:

CLi(t) = CLOzy,; X exp

where

Clwre
CLOgy: = CLOggr X (—) x(

WTB,
WTBzze

w o Cliana i RACEis 44)

» g CLopy 1 POP is Adult Others)

w g tlapost

% gClirgs (if mive + ipi 1 mg/Te QIW)

and the value of EMAX is given by:

EMAR x5
TEDHJ LL_I_tH L

eGFR,
e GFREEF
w gClaaa

w g ClpEpsT
(if POP is Adolescent 12-17yrs 5T)

) W e?]r.':,_!__

Clegrr n
) w g ClsEx (i fenale)

m if RACE is Asian)

(if POP {5 Pediatric < 12yrs 5T}

w o CLlaAD [MEL

¢ @ CLisgs 10V + ipi 3 me/kg Q3W)

for adult or adolescent adjuvant treatment of melanoma

EMAX, = 0.

w pCles

(I P5=0)

(if POF is Adult adjuvant melanoma)

Assessment report
EMA/221123/2023

Page 59/177



for other subject types

EMAX; = EMAX zp + EMAX, (if PS = 0) + EMAX 5550 (if nivo + ipi combination)
t+ NEmaxi

The value of VC for subject i is given by:

LBM; »VeLem {if female)
T T vesgy (
VC, = VCaze X BMEH] X eVCsex

[if POP is 12-17 yrs) (if POP 12 yr=)

w g¥CaDo w gVCrED w gV

The values of Q and VP for subject i are given by:

WTE: Qwre .
Q; = Qrer X (m) X et
LBM,

VPLpM
D= 17 _ TvEed
VP: = VPaes X ( ; BMREF) x

In these equations, CLrer is the typical value of CL at time 0 (CLO) at the reference values of WTB (75
kg), LBM (55 kg), age (60 years), PS (PS = 0), baseline eGFR (90 mL/min/1.73 m2), sex (male), race
(White), and subject type (adult melanoma); VCker is the typical value of VC at the reference values of
LBM (55 kg), sex (male), and subject type (all adults); Qrer and VPrer are typical values of Q and VP at
the reference values of WTB and LBM, respectively; and EMAXrer represents the typical value of EMAX
at the reference value of PS (PS = 0), subject type (adult melanoma), and nivolumab monotherapy.
T50 represents the time at which the change in CL is 50% of EMAX, and HILL represents the
sigmoidicity of the relationship with time.

Categorical age effect of adolescent (= 12 to < 18 years) and young paediatric (1 to < 12 years)
subjects on CL and VC were separated because adolescent subjects were the subject type of interest
for the paediatric dose simulation as specified previously,1 and there was a significant paediatric (all <
18 years) effect on CL and VC.

Parameter estimates for the full model are presented in Table 18, and the covariate effects are shown
in Figure 18.
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Table 18 Parameter Estimates of the Full Nivolumab Population Pharmacokinetic Model

Parameter [Units]®  Symbol Estimate® Standard Ervor, (RSE%a)d 9504 CT°
Fixed Effects
€I Oes [mL/h] & 9.57 211231) 9.14-10.0
FCher [L] 84 384 0.0419 (1.09) 376-392
Oher [ml /] 8 335 2.15(6.42) 293.378
FPaer [L] B 284 0.0478 (1.69) 274.293
CL g & 0.645 0.0291 (4.51) 0.588 - 0.702
CLitx B 0.152 0.0238 (17.0) 0.101 - 0.202
R B2 0107 0.0126 (11.7) 0132 - 00825
CL F5 Bis 0.150 0.0192 (12.9) 0.112-0.188
CLiass Ba 0.136 0.0712 (52.3) 000338 -0275
CLiass Bis 0.0137 0.0418 (305) _0.0956 - 0.0682
Flim B 0.962 0.0323 (336) 0.899 -1.03
4 P B 0.0626 0.0185 (29.6) 0.0262 - 0.0989
EMAY,,, Bug 20241 0.0291 (12.0) 0298 - 0184
T50[h] By 237E+03 219 (9.26) 1.94E+03 - 2. 80E+3
HIIL B 3.48 0.76% (22.1) 197498
CL e " 0430 0.0233 (541) 0.476 - 0385
CLom s 0.0300 0.0367 (122 0.0419-0.102
CLuosy B 0212 0.0766 (36.1) {0362 - 00618
CLognsr Bas 0562 0.0870 (15.5) 0733 --0.392
CLugs Bas 0.0406 0.0371 (74.8) 002310122
CLisgs B 0.320 0.0296 (2.99) 0.271 -0.387
EMAX PS; By 0113 0.0439 (38.8) -0.199 - 00271
EMA Y0 B 0.0618 0.0488 (79.0) 0.157-00339
s B0 0123 0.0470 (38.2) 0215 --0.0308
Vaso B, 0179 0.0383 (21.4) 0254 -.0.104
Random Effects
ZCL[] @ 00027 (0.304) 0.00427 (4.60) 0.0843 -0.101
ZIC ] [ 0.0973 (0.312) 0.00614 (6.31) 0.0853 -0.109
ZEMAY [h] s 0.185 (0.430) 0.0418 (22.6) 0.103 - 0.267
ZCL-ZVC 2 0.0225 (0.237) 0.00237 (10.5) 0.0179 -0.0272
Residual Error
PERR[] 8 0.203 00272 (1.34) 0.198 - 0.208
RESERR! O 1.00 (100} NA NA

Analysis-Dhirectory: /global phms/data/CA209/ 2djmel-ped prd ppk/final/

Program Source: Analysis-Directory/F scripts 2-model-dev Fmd

Analysis-Directory'nmyfull 5/reportsfull5 BTF oif

Note 1: CLOuwr 15 the typical value of clearance i a reference subject with melanoma, receiving nivolumab
monotherapy, 60-year old white male, weighing 75 kg with lean body mass of 55 kg, and with a normal PS status
(PS5 =0). EMAXp R 15 a typical value of change in magmitude of CL in a reference adult melanoma subject recerving
nivohmab monotherapy with PS = 0. T'Crzr, (ker. and Prgr are typical values in a reference subject weighing
75 kg wath lean body mass of 33 kg These reference values represent the approximate median valoes in the PFFEK
analysis dataset.

Note 2: Eta shrmkage (%): ETA_CL: 8.5; ETA_WVC: 26.5; ETA_EMAX: 59.6; EPS shrinkage (Vo) 14.6.

Note 3: The condition mmnber for the full model 1s 277.4

* Parameters with fixed values (not estimated) are denoted with a superscript 1" after the names, with the fized value
given In the Estimate column

® Random Effects and Residual Error parameter names containing a colon (7) denote comelated parameters.

© Random Effects and Residual Error parameter estimates are shown as Fariance (Standard Deviation) for diagonal
elements (g, of @) and Cevariance (Correlation) for off-diagonal elements (e, or G)).

4 RSE% is the relative standard error (Standard Frror asa percentage of Estimate).
* Confidence intervals of Random Effects and Residual Eror parameters are for Variance or Covariance
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Figure 18 Covariate Effects on Full Nivolumab Pharmacokinetic Model Parameters

A) Covariate Effects on CL
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Figure 19 Covariate Effects on Full Nivolumab Pharmacokinetic Model Parameters

B) Covariate Effects on CLss/CLg and VC
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Analysis-Directory: /global pkms/data'CA209/ adjmel-ped prd ppk/final/

Program Source: Analysis-Directory/F.scripts’ 2-model-dev Fmd

Source: Analysis-DirectoryFplots/ggeoveff-full 5-cl png, gzcoveff-full 5-emax-ve png

Note 1: Categorical covaniate effects (93% CI) are represented by open symbols (horizontal lines).

Note 2: Continmous covanate effects (25% CT) at the 5th/95th percentiles of the covanate are represented by the end
of horizontal boxes (horizental lines). Open/shaded area of boxes represents the range of covanate effects from the
median to the 5th/95th percentile of the covanate.

MNote 3: Beference subject is a 60-year old male white/other race, WTB = 75 kg, LBM = 33 kg, PS5 =0, baseline «GFE.
= 90 mlL/min1.73 m", received nivolumab monotherapy, and with melanoma. Parameter estimate in a reference
subject is considered as 100% (vertical solid lme). and dashed vertical lines are at 80%% and 123% of this vahee.

Mote 4: The effect of WIB and IBM was also added on Q and VP, respectively, and therr estimates were fixed to be
simnilar to that CL and VIC, respectively.

Note 5: CLss/CL0 =eEMAX

Model Evaluation

Prediction-Corrected VPCs

Model evaluation was performed using a prediction-corrected visual predictive check (pcVPC) to
provide a graphical assessment of the agreement between the time course of model predictions and

observations.

The predictive performance of the nivolumab full model was evaluated using a VPC stratified by subject
type. The pcVPC plots for Adolescent adjuvant treatment of melanoma, Adolescent solid tumour, Adult
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adjuvant treatment of melanoma, Adult melanoma, Adult Others, and Young Paediatric (1 to < 12
years) solid tumour are shown in Figure 20 and Figure 21.

Figure 20 Prediction-Corrected Visual Predictive Check of Nivolumab Concentrations versus Actual Time

after Previous Dose by Subject Types [Full Nivolumab Population Pharmacokinetic Model]

All concentrations
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Amnalysis-Directory: /global pkms/data/CA209/ adjme]-ped prd ppk/ final/
F-Program Source: Analysis-DirectoryB/scnpts/d-model -eval-app Fmd
Source: Analysis-DirectoryFuplets/full -vpe-all png

S
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Figure 21 Prediction-Corrected Visual Predictive Check of Trough Nivolumab Concentrations versus
Actual Time after First Dose by Subject Types [Full Nivolumab Population Pharmacokinetic Model]
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Amnalysis-Directory: /global pkms/data/CA209/adjmel-ped prd ppl/final’
E-Program Source: Analysis-DirectoryB/senpts/d-model -eval -app Fmd
Source: Analysis-DirectoryB/plots/full-vpe-trough png
Model Application

Comparison of PK Parameters Among Patient Populations

Nivolumab PK parameters in adult, adolescent and young paediatric (1 to < 12 years) patient

populations are summarized in below.
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Comparison of Nivolumab PK Parameters Between Adult and Paediatric Patient Population

Table 19 Comparison of Nivolumab PK Parameters among Adult Advanced Melanoma (MEL), Adult
Adjuvant Melanoma (AdjMEL), Adolescent Solid Tumour (ST), and Adolescent Adjuvant Melanoma
(AdjMEL)

Adolescent

Adult MEL Adult AGMEL  Adolescent ST AdjMEL

G&é{*}““ {’fﬁn:f{'“ c’ff'u;'%““ G’E;’m é{?n %DIffGM  %DiffGM % Diff GM
Parameters N=1412, G1) (N=2244, G N=43,G3) N=3,GI) (GG (GIGLP (GG
CLO (mLh) 115(48.9) 6.27(30.8) 7.7(36.8) 421(383) 329 33 453
CLss (ml/k) £.48(69.6) 6.27(30.8) 5.36(39.1) 421(383) 319 368 215
VT (L) 3.94027.1) 3.98(253) 23(29.6) 2.69(34.1) 324 280 393
VP (L) 277023 4) 203(236) 236(23.3) 233(344) 203 148 127
VS5 (L) 6.77(22.6) 6.94{24) 5.18024.5) 5.02(34.2) 277 235 300
PEMAX (%) 73.6(34.5) 100(0) 69.7(6.83) 10000 0 53 433

Analysis-Directory: /global/‘phms/data’'CA209/adjmel-ped ‘prd ppk/final/

R-Program Source: Analysis-Directory/R/scripts/4-model-eval-app. Emd

Source: Analysis-Directory/R/export/param-stats-with diff csv

W55 was calculated using formmla: V35=VC+VP.

PEMAY was a percentage of maximal CL change from baseline and was calculated as (exp(ENMAS))* 100
GM = geomefnc mean

a Percent difference in geometric mean (GM) of Adolescent Adj MEL (G4) relative to Adult Adj MEL (G2).
b Percent difference n geometric mean (GV) of Adolescent ST (G3) relative to Adult MEL (G1).

¢ Percent difference m geometnic mean () of Adolescent Ady MEL (G4) relatrve to Adolescent ST (G3).

Simulation of Paediatric Exposures for adolescent subjects receiving adjuvant treatment of

melanoma

Nivolumab exposures were simulated using stochastic simulations for adolescent subjects (= 12 to <
18 years) receiving adjuvant treatment of melanoma with selected dose regimens of nivolumab alone
to identify doses that produce similar nivolumab exposures to the adult adjuvant treatment of
melanoma population with the approved dose regimens: 240 mg Q2W and 480 mg Q4W.

Nivolumab Monotherapy Regimens Simulated in Adolescent Adjuvant Treatment of Melanoma (with
a * to indicate the adolescent recommended dose):

Flat Dosing

-240 mg Q2W (= 40 kg) or 3 mg/kg Q2W (< 40 kg)*
-480 mg Q4W (= 40 kg) or 6 mg/kg Q4W (< 40 kg)*
Body Weight Based Dosing

-3 mg/kg Q2w

-6 mg/kg Q4w

Body Weight Based Dosing with Dose Cap

-3 mg/kg (up to 240 mg) Q2W

-6 mg/kg (up to 480 mg) Q4w
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Flat Dosing

Figure 22 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 3

mg/kg (< 40 kg) or 240 mg (= 40 kg) Q2W Nivolumab Monotherapy
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Adolescent Body Weight Groups

Analysis-Directory: /global pkms/data'CA209/adjmel-ped prd ppk/final/

F-Program Source: Analysis-DirectoryB/senpts/3-sinmlation-nivo Fmd

Source: Analysis-Directory/Eplots/expo-adol-sto-adjmel-meono-240-03 png

Wote: Gray shaded area indicates the adult median exposure range across body weight groups. Fed and Blue dashed
lines indicate the adult exposure range of 5th percentile and 95th percentile. The green dashed line represents the 95%
percentile of the ohserved adult exposure upon 10 mgkg QYW dose. GM 15 geometric mean
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Figure 23 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 6

mg/kg (< 40 kg) or 480 mg (= 40 kg) Q4W Nivolumab Monotherapy

Adolescent adjuvant Mel niva mono al 8 ma/kg <40 kg, 480 mo »=40 kg
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Analysis-Directory: /global phms/data/CA20% adime]-ped fprd ppk/final/
B-Program Source: Analysis-Directory B/ scripts/S-sinmlation-nivo Fmd
Source: Analysis-Directory/B/plots/expe-adoel-sto-adjmel-meone-480-08 png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Fed and Blue dashed
lines indicate the adult exposure range of 5th percentile and 95th percentile. The green dashed line represents the 95%

percentile of the observed adult exposure upon 10 mzkg Q2W dose. GM is geometric mean.

Assessment report
EMA/221123/2023

Page 68/177



Body Weight Based Dosing

Figure 24 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 3

mg/kg Q2W Nivolumab Monotherapy
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Adolescent Body Weight Groups
Analysis-Threctory: /global pkms/data/'CA208/admel-ped prd ppk/final/
E-Program Source: Analysis-DirectoryF/scnpts/S-simmlation-nivo Fmd
Source: Analysis-Directory/E./plots/expo-adol-sto-adjmel-mone-3mg png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Red and Blue dashed
lines indicate the adult exposure range of 5th percentile and 95th percentile. The green dashed line represents the 95%

percentile of the observed adult exposure wpon 10 mg'ke Q2W dose. GM is geometric mean.
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Figure 25 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 3

mg/kg up to 240 mg Q2W Nivolumab Monotherapy

Adolescent adjuvant Mel nivo mono &l 3 mgdkg <80 kg, 240 mg »=80 kg
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Analysis-Directory: /global phms/data’CA20%/admel-ped prd ppk/final/

F-Program Source: Analysis-Directory' B/ scripts/3-sinmlation-nivo Fmd

Source: Analysis-DirectoryFuplots/expo-adol -sto-adjmel-mono-240-cap png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Fed and Blue dashed
lines indicate the adult exposure range of 5th percentile and 95th percentile. The green dashed line represents the 93%
percentile of the obhserved adult exposure upon 10 mgkg Q2W dose. GM is geometric mean.
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Figure 26 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 6

mg/kg Q4W Nivolumab Monotherapy
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Amnalyzis-Directory: /global pkms/data/C A209/adjmel -ped prd ppk/final
B-Program Scurce: Analysis-Directory/Bscripts/S-smmlation-nive Fmd
Source: Analysis-Directory/Pplotsiexpoe-adol-sto-adjmel- mone-6mg png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Fed and Blue dashed
percentile. The green dashed line represents the 85%

lines mdicate the adult exposure range of 5th percentile and 93th
percentile of the observed adult exposure upon 10 mg'kg Q2W dose. GM 13 geometric mean.
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Figure 27 Predicted Nivolumab Exposures for Adolescents with Adjuvant Treatment of Melanoma at 6

mg/kg up to 480 mg Q4W Nivolumab Monotherapy

Adolescent adjuvant Mel nive maono at 8 mo/ko <80 kg, 480 mo »=80 kg
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Amnalysis-Directory: /global ‘pkms/data/CA209/adjmel -ped ‘prd ppk final

B-Program Source: Analysis-Directory/Esenipts/3-smmilation-nive Fmd

Source: Analysis-Directory P plots‘expo-adol-sto-adjmel-mono-480-cap png

Note: Gray shaded area indicates the adult median exposure range across body weight groups. Fed and Blue dashed
lines indicate the adult exposure range of Sth percentile and 95th percentile. The green dashed bne represents the 95%
percentile of the observed adult exposure upon 10 mg'kg Q2W dose. G 1s geometric mean.

Immunogenicity

Immunogenicity was evaluated from the detection of nivolumab and ipilimumab Anti-Drug Antibody
(ADA) and characterization of neutralising antibody (NAb). A subject’'s immunogenicity status was

assessed

using the follow criteria to determine the incidence of ADA development:

Baseline ADA Positive: A subject with baseline ADA-positive sample.

ADA Positive: A subject with at least one ADA-positive sample relative to baseline (ADA negative at
baseline or ADA titer to be at least 4-fold or greater () than baseline positive titer) at any time after
initiation of treatment.

Persistent Positive (PP): ADA-positive sample at 2 or more consecutive time points, where the first and
last ADA-positive samples are at least 16 weeks apart.

Not PP-Last Sample Positive: Not persistent but with ADA-positive sample at the last sampling time

point.
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Other Positive: Not persistent but some ADA-positive samples with the last sample being negative.

Neutralizing Positive: At least one ADA-positive sample with neutralizing antibodies detected post-
baseline.

ADA Negative: A subject with no ADA-positive sample after initiation of treatment.

Table 20 Studies Evaluating Immunogenicity

o . L Drug Treatment  No. of subjects Immunogenicity
Stmdy Population Doses Administered Duration (Al Treated) Sampling Times
CA209070 Young pediatric, Part A/B: Nivo 3 mgkg Q2W Until progression  Nivo: N=80 Parts A and B: prier to
adole;cem: andw__.'mmg Part C: or 1!ngrcwep1able Nivo + ipi: N=46 Day 1 mivolumab
adult subjects with  Dygse Jevel 1: Nivo 1 mg kg + Ipi 1 mgkg Q3W for Cycles toxicity infilsion in ea;h cycle
solid tumors ar 1 to 4 followed by nivo 3 my'kg Q2W for Cycles 5+ Parts C and D: prior fo
Hodzkin P ) 3 _, . Day 1 nivolumab
hm.];homa,"um Dose level 2: Nivo 3 mg kg + Im 1 mghkg Q3W for Cycles infision in each cycle
Hodskin lymphoma 1tod fo].l?\\'edbj-' nivo 3 mg-‘kg Q2W for Cycles 5+ for ADA assessment of
= Part D: Nivo 3 me kg + Ipi 1 ma'ks Q3W for Cycles 1to 4 both nivolmab and
followed by mivo 3 mgke Q2W for Cycles 5+ ipilinmmah

Source: CA209070 Intermm CSE*

Table 21 Anti-Drug Antibody Assessments Summary by Treatment and Dose Level - All
Immunogenicity Subjects from CA209070

Mive + Ipd
Mive 3 mg/lg Total Mivo 1 mgdlby + Ipd 1 mg/ly Mive 23 mgikg + Ipd 1 mogflg
. i ) Nivolumab ADE  Nivolurebh AR T l]_Tll"’E.._. volumab AR Tpdlimumsb ADR Hivolumab ADR Tpd limamebh A0R
Subject AR Status (%) N=5L H=35 =33 2 1=2 H=233 H=3
EASFIINE AMW FOSITIVE 3 ( 5.9) | L 3.00 ] 0 2 ( 6.1) 1 3.3
AR POSTITVE 1{ 2.0 1{ 2.9 0 1 (0.0 0 a 0
FERSISTENT EQSITIVE (EE) 0 0 0 0 0 a 0
NOT PP - 1A5T SHMPIE POSIIIVE 1 Z.0 1{ 2.9 0 1 { 50.0) 0 a 0
OTHER. FOSITTVE 0 0 0 a 0 ] 0
NEUTEALIZTNG POSITIVE 0 0 0 0 0 a 0
LR NEETTVE 50 ( 58.0) 34 ( 97.1) 33 (100.0) 1 { 50.0) 2 (100.0) 33 (100.0) 31 (100.0)
Baseline RIR Posit -. subject with :as-—lr' A positive sampl
AR Positive: -

IR titer ¢ 4 d or

Bersistent P’s tive |E‘E -.]I"—— \31_.1"‘— sar'rl-—
AR—positive samples are 1w
&t the last 5:.!“1']_'1;[ Timspoint oT persistent l
MNautralizing Posicive: A it oo AlR—positive secrrl-— with neu
AR, Megative: A subject wWith no ZR-positive sanple _f._r indtiaticr
Eost-bassline assssEments are assssaments reported after indtiation of ©

Source: refer to Table 11.1.1-1 of the CA209070 CSR*

of treatment;

itive: T v =
-.L‘E—D aitive 3:'.1'1’1-—3 with 1:1': last 5mnl=- be:..g "-gatl'ﬁ:
ng antibodies detectad post-baseline;

2.3.3. PK/PD modelling

The purpose of the Exposure-Response (E-R) analysis described in this report is to evaluate the
potential impact of higher nivolumab exposures in adolescents with melanoma on safety when using
the approved adult dosing regimens.

The E-R relationship for safety was characterized with respect to Grade 2+ immune mediated adverse
event (Gr2+ IMAEs). The E-R relationship was characterized with data from nivolumab monotherapy,
ipilimumab monotherapy, and nivolumab + ipilimumab combination therapy studies in adult, young
paediatric (< 12 years) and adolescent (= 12 to < 18 years) subjects across solid tumours, including
advanced melanoma and melanoma in the adjuvant setting.

The endpoint of time to Gr2+ IMAEs was selected to reflect AEs that are specific to cancer
immunotherapy due to the increased activity of the immune system from the treatment.
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Based on previous analyses, the endpoint of time to Gr2+ IMAEs was more sensitive to exposure
changes and informed on more proximal mechanistic, immunomodulatory effects on safety, compared
with Gr3+ AEs and Gr2+ TRAEs. Therefore, the Gr2+ IMAE endpoint was selected to characterize the
combined paediatric and adult E-R of safety and to predict the impact on adolescent safety for different
adolescent dosing regimens.

Time-varying daily Cavg (referred to hereafter as daily Cavg) of nivolumab and ipilimumab derived
from the PPK analysis, was used as the measure of exposure.

The E-R safety analysis was performed with data from 3507 subjects with advanced or adjuvant
treatment of melanoma from 15 studies who were treated with nivolumab, ipilimumab, or nivolumab +
ipilimumab. There were 42 young paediatric subjects (< 12 years) and 55 adolescent (= 12 to < 18
years) subjects included in the dataset.

The analysis population included data from all subjects for whom nivolumab and/or ipilimumab
exposure measures determined by the PPK analysis were available. All adult and paediatric subjects
who received ipilimumab 10 mg/kg Q3W in the advanced melanoma setting were excluded to focus on
regimens relevant to the approved adult advanced melanoma regimens.

Adult subjects who received nivolumab 3 mg/kg and ipilimumab 1 mg/kg (N3I1) Q3W for 4 doses from
Study CA209511 were also excluded due to the biased predictions for this adult dosing regimen during
the initial model development. Exclusion of these regimens did not impact the ability to predict
Gr2+IMAEs for the adolescent dosing regimens being considered in advanced and adjuvant treatment
of melanoma.

Nivolumab and ipilimumab exposure measures for advanced melanoma in adults and adolescents were
simulated using the EBEs of individual PK parameters based on a previous PPK analysis that
characterized the PK of nivolumab monotherapy and combination with ipilimumab in adolescent
subjects with advanced metastatic melanoma.

Nivolumab and ipilimumab exposure measures for Study CA209511 were obtained from a previous PPK
analysis. Ipilimumab exposures measures for advanced melanoma from Study CA184169 were
obtained from a previous PPK analysis.

Table 22 Subjects in the Exposure-Response of Gr2+ IMAEs Analysis Dataset

Subjects
Treatment Studv Treated Excluded Due to Excluded Included in
Group : sm; FE'_"':‘“ . Missing Exposure,  Study/Treatment  Analvsis, N
subjects, [ N (%) Group,” N (%) (%)

CA209003 107 1(0.9) 0(0.0) 106 (99.1)
Nivolumab CA209066 206 28 (13.6) 0(0.0) 178 (86.4)
Monotherapy 4200067 313 3(1.0) 0(0.0) 310 (99.0)
CA209070 60 0 (0.0) 0(0.0) 60 (100.0)
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CA209238 452 409 000.00 448 (99.1)

CA209915 017 13 (1.4) 0(0.0) 904 (92.6)
CA184004 82 102 061 39 (47.6)

CAI84008 155 0(0.0) 155 (100.0) 0(0.0)

CAIS4022 214 2198 71332 122 (57.0)

;ﬁﬁﬂy CAI84070 13 1G3.0) 13 (39.4) 19(576)
CAI84169 726 18025) 364 (50.1) W (474

CAI84178 12 0(0.0) 8 (66.7) 4(333)

CA200067 311 0(0.0) 0(0.0)  311(100.0)

CA209004 64 1.6 0(0.0) 63 (98.4)

CA200067 313 3(1.0) 0(0.0) 310 (99.0)

Nivomab+  CA209069 04 20 (21.3) 0(0.0) 74 (78.7)
émmf; CA209070 16 487 0(0.0) 4 (913)
CA209511 358 1234 173 (48.3) 173 (48.3)

CA200915° 916 916 (100.0) 0(0.0) 0(0.0)

Total 5379 1046 (19.4) 226 (154) 3507 (652

® Adult and pediatric subjects who received pilimmab 10 mgkg Q3W for 4 doses and adults that received the

combination regimen of mivelumal 3 me'kg and ipilinnmab 1 mgkg Q3W for 4 doses from Study CA209511 were
excluded. All of Study CA124008 only contained subjects that recerved ipilimumab 10 mg'kg Q3W; therefore, the
whole study was exchided

CA209915 for the combination was excluded due to the simmlation of ipillimmmal exposure from the PPE analysis
not being available.

Analysis-Dhirectory: /global pkms/data'CA200/adimel-ped prd/er-safety/final
Program Source: Analysis-Directory/sas/subj-er-safety sas
Source: Analysis-DirectoryreportsTable3 2.1 1-1.ntf
The following variables were included in the safety E-R analysis dataset:
e Exposure variables: daily Cavg
e Response variables: time to first occurrence of Gr2+ IMAEs

e Baseline demographic variables: age, sex, and race

e Baseline clinical laboratory variables: baseline LDH

e Baseline disease characteristics: PD-L1 expression, PS, tumour setting, line of therapy, and

treatment

e Other: WTB

IMAEs are specific events (or groups of MedDRA preferred terms (PTs) describing specific events) that

include diarrhoea/colitis, hepatitis, pneumonitis, nephritis and renal dysfunction, rash,

hypersensitivity/infusion reactions, and endocrine disorders (adrenal insufficiency, hypophysitis,

hypothyroidism/thyroiditis, hyperthyroidism, and diabetes mellitus).

The ipilimumab studies reported immune mediated adverse events (IRAEs), which are closely related
to IMAEs. IRAEs were defined using a predefined list of MedDRA high level group terms, high-level
terms, and PTs. Six subcategories of IRAEs were reported: gastrointestinal, liver, skin, endocrine,

neurological, and other.
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Model development

The relationship between nivolumab and/or ipilimumab exposure (daily Cavg) and time to first
occurrence of Gr2+ IMAEs was characterized by a semi-parametric stratified Cox Proportional-Hazards
(CPH) model.

Full Model

« Stratified (nivohomab, ipilimmab, and combination) and imstratified models were tested
= A sratified CPH model was used to account for different baseline hazard across treatment groups.

*  Evaluated Imear and log transformed nivelumab and ipilinmmab exposure (daity Cavg) m the finll model, which
included pre-specified covariates; linear fimetion for daily mvolimab and ipilinmmab Cavg with interaction
was included in the E-F. model as evidenced by the lowest value in BIC.

*  Asgessed the impact of the following covariates on Gr2+ IMAEs:
—  Coentinuous covariates: age, body weight. and baseline TDH
— Categorical covariates: PD-L1 status (3% cutoff), sex, PS, tomor setting. line of therapy, race
—  The mteraction of the significant covariates with nivehumab and mpilirmmab exposure

A treatment, stratified CPH model was evaluated using nivolumab monotherapy, ipilimumab
monotherapy and nivolumab + ipilimumab combination and compared to an unstratified model. The
treatment stratified model was suggested by the differences in the observed cumulative probability
curves across these treatments (Figure 28) and the fact that all ipilimumab monotherapy studies may
have a different baseline hazard given the use of a slightly different definition for immune mediated
adverse events (IRAEs) as compared to the other treatments that used IMAE definitions.

Figure 28 Kaplan-Meier Plot of Gr2+ IMAEs by Selected Treatment Regimen in Adult Advanced
Melanoma
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Q4W7); Nivollpi3Nive 3 me'kg (Nive 1 mg'ks and Ipi 3 me'ke combination Q3W 4 doses, maintenanee dose 3
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Amnalysis-Directory: /global phms/data/CA208/ adime]-ped prd/er-safety/final/

Program Source: Analysis-Directory/F/scripts/2-model - tv-imae-dev-final Fmd

Source: Analysis-Directory/ B/ plots KM-N113N313-Adultadvanced png

The VPCs for the treatment stratified, full CPH model selected above indicated that the developed
model was not able to characterize all the treatment groups included in the analysis dataset well (data
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not shown). Particularly, the model underpredicted the Gr2+ IMAEs in the ipilimumab 10 mg/kg
treatment group and overpredicted Gr2+ IMAEs in the adult combination dosing regimen of N3I1 when
comparing to the observed data. Given the broad dose range in the pooled dataset and that the E-R
relationship may not be the same across the groups, it was a challenge to develop a model that could
characterize all the treatment groups. Therefore, the model was re-developed using a simplified
dataset to focus on providing an adequate fit to the treatments of interest and providing adolescent
predictions. Specifically, all adult and paediatric subjects that received ipilimumab 10 mg/kg Q3W and
adult subjects that received N3I1 in Study CA209511 were excluded from model development.
Paediatric subjects that received ipilimumab up to 5 mg/kg and paediatric subjects receiving the N3I1
regimen remained in the dataset.

The parameter estimates of the full E-R Gr2+ IMAEs model are presented in Table 23.

Table 23 Parameter Estimates of the Exposure-Response of Gr2+ IMAEs (Full Model)

Predictor® Estimate  “@rdard  pope  Hazand P %"ﬁ“““‘:
Nivo daily Cavg [zl ] -0.0004553 00009231 1983 0.9905 (09977, 1.001)
Tpi daily Cave [pe/ml ] 0.007693 0.003228 41.96 1.008 (1.001, 1.014)
Age [y1] 0.00414 0.001987 47.99 1.004 (1, 1.008)
Body Weight [ke] 0.006033 0.00156 25.85 1.006 (1.003, 1.009)
Line of therapy [= 2L:1L] 02079 0.00439 4541 0.8123 (0.6731, 0.0774)
Treatment Setting [Ad) Mel: Mel] 024972 00289 1001 0.7429 (0.6241, 0.8843)
Treatment Setting [Cthers: Mel] 0.3119 0.207 66.36 1.366 (0.9103, 2.05)
PD.11 Status [= 5%:= 5%] 002173 0.06456 1068 09785 (08622, 1.11)
PD-L1 Status [mussing = 5%) 01229 0.08353 69.62 0.88344 (07479, 1.0486)
Performance Score [= 1:0] 0.0877 0.06693 T6.35 1.092 (0.9574, 1.245)
Sex [Female Male] 0.3423 0.05882 17.18 1408 (1.253,1.58)
Race [Asian White] 02104 02139 101.7 1234 (08115, 1.877)
Race [Black/African 03134 04529 1445 0.7309 (03008, 1.77
Amenican: White]

Race [Others mlmown: White] 033504 0.2276 64.97 0.7044 (04509, 1.101)
Log(LDH) [<ULN] 00208 0.04906 1348 09793 (02895, 1.078)
Cavg Nivo:Cavg Ipi 0.000549 0.000159 197 (0.99935 (09901, 0.0008)

* Contirmous predictors are indicated by [umit], and categorical predictors by [comparator reference].

" RSE: Relative Standard Error = (100* SE/|Estimate).

* Increase in hazard for every umit increase in continuous predictor variables; for categorical variables, it represents
the hazard ratio of the comparater group te reference group.

Analysis-Directory: /global pkms/data'CA 209/ adimel-ped prd‘er-safety/ final/

Program Source: Analysis-Directory/ P scripts 2 -model-tv-imae-dev-final Fmd

Source: Analysis-Directory/Fexport/imse-param-cph-full csv

The 95% CI for the estimated magnitude of effect of ipilimumab exposure on the risk of Gr2+ IMAEs
did not include the null value, indicating it was statistically significant with a hazard increase per unit
increase in exposure (HR 1.008 [95% CI 1.001, 1.014]) for ipilimumab after accounting for the
potential effect of the other covariates as shown in Table 23. This indicated that higher ipilimumab
exposure was associated with higher risk of Gr2+ IMAEs in contrast to nivolumab exposure, which had
a model estimated coefficient that was slightly negative and not significant. The interaction between
nivolumab and ipilimumab exposures in combination therapy was also statistically significant with a HR
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of 0.9995 (95% CI 0.9991, 0.9998). This represents the synergistic interaction of exposure and
treatment effects in addition to the exposure effects of nivolumab and ipilimumab alone.

Figure 29 is a graphical presentation of all the estimated effects of covariates that are constant over
time in the full model, showing the HR of Gr2+ IMAEs across the predictor ranges.

Figure 29 Estimated Covariate Effects of the Exposure-Response of Gr2+ IMAEs (Full Model)

Cowvariate
Categorical « Comparator:Reference ()
Conlinuous = Relerence (P05 - PS5)

Race [Other; Whils] .
(M=562-3388) —_—a— 0704 (0,451 - 1.1)
Race [Black: Whita] = . .
(N=15:3388) < 0.731 (0.301 - 1.78)
Race [Asian:White] , 5
(N=52:3386] = 1.25 (0612 - 1.88)
Sex [Femala:Mala] . .
iN=1373:2134) el 14101.25-1.58)
PS [»000] , .
(N=T52:2748) - 1.09 (0,957 - 1.258)
PD-L1 [Missing: < 59] . .
N=9361751) —=— 0.384 (0.748 - 1.05)
PO:L1 [>=5%:<5%] | ; .
(N=B20:1751) == 0.978 (0.882 - 1.11}
Turmar Tyge [Otfers @ Malansmal | ) .
(N=112:2047) —_—— 1.37 (0.81 - 2.05}
Turmor Type [Adj Mel : Melanoma] | :
iN=1352:2043) —t— 0.743 {0.624 - 0.884)
Liree [»=2nd line:1st ling] —— i
{N=B20:2B8T) 0812 (0675 - 0977
Basedire LDM [1/ULN] | & 1.01 {0558 - 1.07)
1(0.57-294) -- 0,978 (0,881 - 1.0E]
Bady Wisight [ky] | & 0.87 (0814 - 0,533
75 (52 - 111) - 1240 (1,11 - 1.38)
Age [yr] | —— 0.844 En.m -1]
O (191 - 78) - 108 (1-1.15)
02 03 05 1.0 20 40
Covariate Effect (% Relerence Valus)
Estimania (Sont Var £ Reference) Ii) Estimate {§5%Cl) Categorzal
Estimaia ({Sont Var » Referance) III Estimate {82501 Continuous [B5)

. Eslimale {85%.C1) Continuous [F95)

Note 1: Contimmons covarate effects (93% CI) at the 5th05th percentiles of the covanate are represented by honzontal
width of boxes (honzontal lines). Open/shaded width of boxes represents the range of covariate effects from the
median to the 5th'05th percentile of the covanate.

Note 2: Reference subject: male who had median value of T DH (normalized) = 1, body weight = 75 kg, age = 60y,
performance score =0, with 1st Ine advanced melanoma, fumor cell PD-LI = 5%, and white.

Note 3: The dataset mchudes a mmich larger mumber of adult subjects compared to adolescent and young pediatnic
subjects. Therefore, the 5th to 95th percentile for age is from 19.1 to 78 years.

Amnalysis-Directory: /global phms/data/CA208/ adime]-ped prd/er-safety/final/

Program Source: Analysis-Directory/F/scripts/2-model- tv-imae-dev-final Fnd

Source: Analysis-DirectoryF/'scripts/2-model -tv-imae-dev-final html

Model evaluation

Model performance for the E-R safety model was assessed by VPC comparing the cumulative
probability of Gr2 +IMAEs with the corresponding model-predicted 90% PI of Gr2+ IMAEs.

The CPH model predictions were evaluated by comparing the model-predicted cumulative time to-
event distributions of Gr2+ IMAEs with the corresponding distribution determined by nonparametric
Kaplan-Meier (K-M) analysis. Data used in the model development were used as an internal validation
dataset for K-M analysis.
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VPCs of the cumulative probability of the first occurrence of a Gr2+ IMAE, stratified by adult, young
paediatric (< 12 years), and adolescent (= 12 to < 18 years) subjects showed that the model-
predicted cumulative probabilities were generally in good agreement with the model predictions in the
analysis data set (Figure 30). There was a slight under-prediction of the young paediatric population.

Figure 30 Model Evaluation of the Exposure-Response of Gr2+ IMAEs by Age Group (Full Model)

Kaplan-Meler of Observed and Predicled Median (30% PI) of Gr2+ IMAES,
by Age (Full Model)
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Analysis-Dhrectory: /global pkms/data'CA20%/adymel-ped prd/er-safety/final’

Program Source: Analysis-DirectoryF/scripts 2-model-tv-1mae-dev-final Emd
Source: Analysis-DirectoryB/plots/AgeVPC png

Model application

The cumulative rate of the risk of Gr2+ IMAEs was higher in the combination therapy group compared
to the monotherapies and was higher in the ipilimumab monotherapy group compared to the
nivolumab monotherapy group through the first 5 months (Figure 31).
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Figure 31 Estimated Baseline Hazard of the Exposure-Response of Gr2+ IMAEs (Full Model)
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Amalysis-Directory: /global phms/data/CA209/adimel-ped prd er-safety/final/
Program Source: Analysis-Directory/F/scripts3-model-application-tv-imae Fand
Seurce: Analysis-Directory/Fplots’ full-imae-baselinehaz-sim png

Nivolumab Monotherapy in Advanced Melanoma

The results showed that predicted Gr2+ IMAEs for the adolescent subjects were similar across the
evaluated dosing regimens, including Q2W (Figure 32) and Q4W (Figure 33) with and without cap.
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Figure 32 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time-Varying Daily
Cavg for the Nivolumab Q2W Dosing Regimens in Adult and Adolescent Subjects with Advanced
Melanoma
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Mote 1: Cap, dose cap of 240 mg apphed to mvolumab.

Note 2: In the figure legend, Adolescent Advanced 240mg = Nive 3 mg'kg Q2W (= 40 kg) or 240 mg (= 40 kg) Q2W

Mote 3: Predictions are across the body weight range for adolescents (range: 29.3 kg to 154.8 kg) and adults (range:
403 kgto 139.0kg)

Analysis-Directory: /global phms/data’'CA20% adimel-ped prd/er-safety/ final/
Program Source: Analysis-Directory/Fscripts/3-model -application-t-imae Bmd
Source: Analysis-DirectoryF/plots N240-MN3mgk g-adol-adv. png

Figure 33 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time-Varying Daily
Cavg for the Nivolumab Q4W Dosing Regimens in Adult and Adolescent Subjects with Advanced
Melanoma
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Note 1: Cap. dose cap of 480 mg applied to mivolumab.
Note 2: In the fisure legend, Adolescent Advanced 480mg = Nive § mgkeg Q4W (= 40 k) or 420 me (= 40 kg) Q4W
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Nivolumab in Combination with Ipilimumab in Advanced Melanoma
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The following different dosage regimens for advanced melanoma were simulated in adults and
adolescents to compare the risk of Gr2+ IMAEs for nivolumab in combination with ipilimumab (with a *
to indicate the adolescent recommended dose):

e Adult: Nivo 1 mg/kg + Ipi 3 mg/kg Q3W for 4 doses, then Nivo 240 mg Q2W or 480 mg Q4W

e Adolescent: Nivo 1 mg/kg + Ipi 3 mg/kg Q3W for 4 doses, then Nivo 3 mg/kg (< 40 kg) or
240 mg (=40 kg) Q2W or 6 mg/kg Q4W (< 40 kg) or 480 mg (= 40 kg) Q4wW*

e Adolescent with cap: Nivo 1 mg/kg (up to 80 mg) + Ipi 3 mg/kg (up to 240 mg) Q3W for 4
doses, then Nivo 3 mg/kg (up to 240 mg) Q2W or Nivo 6 mg/kg (up to 480 mg) Q4W

The results are presented in Figure 33 for the nivolumab + ipilimumab combination with nivolumab
Q2W maintenance dosing and in Figure 34 for the nivolumab + ipilimumab combination with
nivolumab Q4W maintenance dosing.

Figure 34 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time Varying Daily

Cavg for Nivolumab 1 mg/kg Q3W + Ipilimumab 3 mg/kg Q3W, Followed by Nivolumab 240 mg Q2W
in Adults and Adolescents with Advanced Melanoma
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Note 1: N11I3, nivolumab 1 mgkg Q3 W+ ipilinmmab 3 mgkg Q3W for 4 doses; M= nivohmmab maintenance dose;
cap, dose cap of 80 mg applisd to nivelumab and 240 mg applied to ipilimumat.

Note 2: Predictions are across the body weight range for adelescents (range: 29.3 kg to 154.2 kg) and adults {range:
403 kgto 1509kg)
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Figure 35 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time Varying Daily
Cavg for Nivolumab 1 mg/kg Q3W + Ipilimumab 3 mg/kg Q3W, Followed by Nivolumab 480 mg Q4W
in Adults and Adolescents with Advanced Melanoma
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Note 1: N1I3, nivolumab 1 mg'ke Q3W+ ipilmuomaab 3 mg'kg Q3W for 4 doses; M= mantenance dose; cap, dose cap
of 80 me applied to mivelumab and 240 mg applied to mpilimumab.

Note 2: Predictions are across the body weight range for adolescents (range: 293 kg to 154.8 kg) and adults (range:
403 kgto 1599kg)
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Nivolumab Monotherapy in the Adjuvant Treatment of Melanoma

Model-predicted cumulative probabilities of Gr2+ IMAEs were generated for adjuvant treatment of
melanoma. The following different monotherapy regimens were simulated in adults and adolescents to
compare the risk of Gr2+ IMAEs (with a * to indicate the adolescent recommended dose):

Q2W Regimen

. Adult: Nivo 240 mg Q2W

. Adolescent: Nivo 3 mg/kg Q2W (< 40 kg) or 240 mg (= 40 kg) Q2wW*
. Adolescent: Nivo 3 mg/kg Q2W

. Adolescent with cap: Nivo 3 mg/kg (up to 240 mg) Q2W

Q4W Regimen

. Adult: Nivo 480 mg Q4W

. Adolescent: Nivo 6 mg/kg Q4W (< 40 kg) or 480 mg (= 40 kg) Q4W*
. Adolescent: Nivo 6 mg/kg Q4W

. Adolescent with cap: Nivo 6 mg/kg (up to 480 mg) Q4W
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Figure 36 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time-Varying Daily
Cavg for the Nivo Q2W Dosing Regimens in Adult and Adolescent Subjects with Adjuvant Treatment of
Melanoma
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Note 1: Cap, dose cap of 240 mg applied to nivelumab.

Note 2: In the figure legend. Adolescent Adjuvant 240mg = Nive 3 mz'kg Q2W (= 40 kg or 240 mg (= 40 kg) QIW

Note 3: Predictions are across the body weight range for adolescents (range: 283 ke to 154.2 kg) and adults (range:
403 kg to 159.9kg)
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Figure 37 Predicted Median Cumulative Probability of Gr2+ IMAEs using Predicted Time-Varying Daily
Cavg for the Nivo Q4W Dosing Regimens in Adult and Adolescent Subjects with Adjuvant Treatment of
Melanoma
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Note 1: Cap, dose cap of 480 mg applied to nivolumab.
Note 2: In the figure legend Adolescent Adjuvant 480mg =Nivo 6 mgkg Q4W (=40 kg) or 480 mg (= 40 kg) Q4W

Note 3: Predictions are across the body weight range for adolescents (range: 29.3 kg to 154.2 kg) and adults (range:
403 kgto 1599 kg)
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2.3.4. Discussion on clinical pharmacology

Population PK modelling and model-based simulation and exposure-safety analysis have been
performed in order to recommend adolescent (from 12 to <18 years) dosing regimens for nivolumab
as monotherapy and nivolumab in combination with ipilimumab in advanced melanoma, and for
nivolumab as monotherapy in adjuvant treatment of melanoma.

PPK Analysis of Nivolumab for Adolescent Advanced Melanoma

The population PK analysis was based on a pooled dataset from 13 studies, which included data of
nivolumab in combination with ipilimumab and data of nivolumab as monotherapy (Studies CA209067,
CA209069, CA209070, CA209908, CA209001, CA209003, CA209066, CA209005, CA209205,
CA209039, CA209143, CA209498, and CA209744). Studies CA209067, CA209069, CA209070 and
CA209908 were with nivolumab in combination therapy. Studies CA209070, CA209908, and CA209744
included paediatric patients with advanced solid tumours/HL/non-HL, CNS tumours, and cHL,
respectively. The dataset included 2050 adult subjects (993 with advanced melanoma) and 275
paediatric subjects (79 with advanced solid tumours and only one with melanoma).

PK samples of nivolumab below the lower limit of quantification (LLQ) were low (2.89 %) and were
excluded from the analysis. M1 method for handling BLQ-data is considered acceptable.

The population PK model development of nivolumab included the re-use of the previously developed
model to characterize the PK in nivolumab in subjects with solid tumours established as the new base
model, with all the significant covariates previously identified excluding the tumour type effect.
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Subsequently, additional covariates were tested in the PK parameters, including age, combination
therapy, and patient population (adult MEL as reference) on baseline CL, as well as PS, patient
population, and combination therapy on EMAX. In addition, body size parameters and age-related
effects were tested on CL and VC.

Nivolumab PK was described using a linear, 2-compartment model with zero-order IV infusion, first-
order elimination and time-varying CL.

Moderate inter-individual variability has been characterized on several PK parameters CL (33.77%), VC
(27.92%) and Emax (41.65%). The full popPK model included 25 covariate effects. Eight of them (race
Asian, race AA, combination IIQ3 and combination BVCO on CL, sex and other adult population on Vc
and other adult population and ipilimumab combination on Emax) were non-significant based on the
95% CI, which included the null value (and those covariate effects were unreliable estimated based on
the high RSE values). The MAH has explained the rationale for supporting the inclusion of these non-
significant covariates in the final model. Although some of these parameters had high RSE values, this
seems not to be relevant due to the small magnitude of the covariate effects on the overall exposure
metrics. The MAH has developed a reduced model in order to confirm the impact of retaining these
non-significant covariates. The results showed minimal impact on most of the PK parameters,
although, for some of them larger differences were observed (CLpedhl (-23.4%), CLadost (-13.9%)
and Emax (21.7%)). However, the overall impact in terms of Cavgss, Cminss and Cmaxss was
negligible: Cavgss (4.3%), Cminss (6.3%) and Cmaxss (1.8%). Therefore, no clinically relevant
changes in exposure are expected when the full or reduced models are used.

A forest plot has been provided to assess the clinical relevance of the covariates selected based on the
change on the main PK parameters (CL, VC and Emax). The impact of significant covariates on
exposure metrics (Cmaxss, Cavgss, Cminss) was assessed using the full model by obtaining individual
nivolumab exposures for subjects for whom EBE of PK parameters were available. Distributions of each
exposure metric were presented. Similar exposure levels were observed across the different subgroups
of body weight, baseline eGFR, sex, and baseline performance status. However, it should be
highlighted that higher exposure (>20%) were observed in patients receiving the combination therapy
at the proposed dosing regimen (3 mg/kg Q2W). Overall, no relevant covariate effect has been
detected which could explain clinically relevant differences in exposure that would lead to a different
dosing regimen proposal.

PPK Analysis of Nivolumab Monotherapy in Adolescent with Adjuvant Treatment of
Melanoma

The population PK analysis was based on a pooled dataset from 11 studies, which included 4 Studies
(CA209001, CA209003, CA209005, and CA209066) with intensive PK data of nivolumab monotherapy
in adults, four studies (CA209004, CA209067, CA209069 and CA209511) with data of the combination
in advance melanoma patients, Study CA209238 with data for adult with adjuvant treatment of
melanoma and Study CA20991 with data for adult and adolescent (N=3) with adjuvant treatment of
melanoma. The dataset included 3883 adult subjects (1412 with advanced melanoma, 2244 with
adjuvant treatment of melanoma) and 82 paediatric subjects (3 adolescent with adjuvant treatment of
melanoma).

PK samples of nivolumab below the lower limit of quantification (LLQ) were low (2.33%) and were
excluded from the analysis. M1 method for handling BLQ-data is considered acceptable.

The population PK model development of nivolumab included the re-use of the previously developed
adolescent PPK model in the advance setting as the new base model, and the same time-varying CL for
subjects with adjuvant treatment of melanoma. Subsequently, time-varying CL was removed from all
subjects receiving the adjuvant treatment.
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Moderate inter-individual variability has been characterized on several PK parameters CL (31.16%), VC
(31.96%) and Emax (45.96%). The full popPK model included 19 covariate effects. Five of them (race
Asian, race AA and combination IIQ3 on CL, other adult population and ipilimumab combination on
Emax) were non-significant based on the 95% CI, which included the null value (and those covariate
effects were unreliable estimated based on the very high RSE values).

A forest plot has been provided to assess the clinical relevance of the covariates selected based on the
change on the main PK parameters (CL, VC and Emax). The impact of significant covariates on
exposure metrics (Cmaxss, Cavgss, Cminss) was assessed using the full model by obtaining individual
nivolumab exposures for subjects for whom EBE of PK parameters were available. Based on the
simulated exposure levels across the final covariates selected, no relevant differences in exposure were
observed, except for the type of patient population when the proposed dosing regimen is selected (3
mg/kg Q2W).

Simulation of paediatric exposures

e Nivolumab for Adolescent Advanced Melanoma

Nivolumab exposures were simulated for adolescent with solid tumours (due to the lack of data of
adolescents with melanoma) with nivolumab as monotherapy and nivolumab in combination with
ipilimumab.

Simulations for the monotherapy treatments included (i) flat dosing regimen of 240 mg Q2W or 480
mg Q4W for adolescent patients >40 kg and a body weight regimen of 3 Q2W or 6 mg/kg Q4W in
adolescent patients <40 kg, (ii) a body weight regimen of 3 Q2W or 6 mg/kg Q4W and (iii) a body
weight regimen of 3 Q2W or 6 mg/kg Q4W up to 240 or 480 mg, respectively. The flat dosing regimen
showed higher exposures in the 40 to 50 kg group compared to adults. Body weight 3 mg/kg (up to
240 mg) Q2W or high dose body weight regimen (6 mg/kg (up to 480 mg) Q4W) provided exposure
levels of Cmin, Cavg and Cmax within the adult median range. Although the MAH has justified that the
slight increase in exposure out of the 90% prediction interval of the adult population does not translate
into higher safety events, it is highly uncertain whether a proper safety characterization in paediatric
patients from 40 to 50 kg from an overall dataset of 83 paediatric patients (adolescent and young
paediatrics) is adequately performed. Dose selection should be established based on achieving an
exposure range within the adult range and only the body weight regimen of nivolumab with cap is able
to achieve higher probability of exposure within the adult range compared to the other regimens.
These results suggest that a body weight regimen with dose cap at 240 mg or 480 mg is more
appropriate. The justification provided by the MAH regarding the use of a flat dosing regimen for
nivolumab monotherapy in adolescents =40 kg relies mainly on assuming a similar exposure-safety
relationship for adolescent patients as observed in adult patients, since the MAH confirmed that it was
not possible to achieve similar exposure levels between the two population groups for the same dosage
regimen. Therefore, the MAH extrapolated the exposure range from the maximum tolerable dose from
adults to the paediatric population, which is questionable, since there is no experimental evidence to
support it. In addition, based on the evidence provided, uncertainties remain regarding the similarity of
the exposure-safety relationship between adult and paediatric patients. A body-weight regimen
achieved comparable exposure levels across both populations (adult and paediatric), which would
make it possible to comply with the main assumption for the selection of doses in the paediatric
population (i.e. assumption that same exposure guarantees the same benefit-risk profile), given the
lack of a solid exposure-efficacy or exposure-safety relationship. This said, since model predicted
exposure in adolescent patients from 40 to 50 kg exceeded the exposure range observed in adults with
the flat dosing regimen, but a comparable exposure was predicted in adolescent patients >50kg using
flat dosing and body weight regimens, a body weight-based regimen for adolescent patients <50 kg
was agreed while a flat dosing regimen is recommended for adolescent patients >50 kg.
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Simulations for the combination treatments (Nivolumab 1 mg/kg Q3W + Ipilimumab 3 mg/kg Q3W, for
4 doses, then nivolumab 3 mg/kg (< 40 kg) or 240 mg (= 40 kg) Q2W or Nivolumab 1 mg/kg Q3W +
Ipilimumab 3 mg/kg Q3W, for 4 doses, then nivolumab 6 mg/kg (< 40 kg) or 480 mg (= 40 kg) Q4W)
showed similar exposure levels at cycle 4 and at steady-state conditions. However, it is worth
mentioning the higher Cmax,ss levels achieved at steady-state in adolescent patients from 40 to 50
kg.

Overall, the exposure predicted in adolescent receiving nivolumab in monotherapy or in combination
treatment with ipilimumab across the body weight ranges evaluated showed a wider distribution
compared to the adult population, which reinforces the need of a body weight dosing regimen in order
to partially compensate the influence of body weight on the exposure.

e Nivolumab for Adolescent subjects receiving adjuvant treatment of melanoma

Nivolumab exposures were simulated for adolescent subjects receiving adjuvant treatment of
melanoma with nivolumab as monotherapy.

Different posology (2QW and 4QW) was evaluated: (i) flat dosing regimen of 240 mg Q2W or 480 mg
Q4W for adolescent patients >40 kg and a body weight regimen of 3 Q2W or 6 mg/kg Q4W in
adolescent patients <40 kg, (ii) a body weight regimen of 3 Q2W or 6 mg/kg Q4W and (iii) a body
weight regimen of 3 Q2W or 6 mg/kg Q4W up to 240 or 480 mg, respectively.

Simulations for the monotherapy treatments in adolescent subjects receiving adjuvant treatment of
melanoma showed that low dose body weight regimen 3 mg/kg (up to 240 mg) Q2W) or high dose
body weight regimen 6 mg/kg (up to 480 mg) Q4W) provided exposure levels of Cmin, Cavg and
Cmax within the adult median range. On the other hand, flat dosing regimens of 240 mg Q2W or 480
mg Q4W reported >10% of patients for specific body weight ranges (40 to 50 kg) out of the adult
exposure range. Although the MAH justified that the slight increase in exposure out of the 90%
prediction interval of the adult population did not translate into higher safety events, it is highly
uncertain whether a proper safety characterization in paediatric patients from 40 to 50 kg from an
overall dataset of 83 paediatric patients (adolescent and young paediatrics) was adequately performed.
Dose selection should be established based on achieving an exposure range within the adult range and
only the body weight regimen of nivolumab with cap is able to achieve higher probability of exposure
within the adult range compared to the other regimens. Therefore, a body weight regimen was
considered for adolescent patients with melanoma in monotherapy. These results suggest that a body
weight regimen with dose cap at 240 mg or 480 mg is more appropriate. The justification provided by
the MAH regarding the use of a flat dosing regimen for nivolumab monotherapy in adolescents =40 kg
relied mainly on assuming a similar exposure-safety relationship for adolescent patients as observed in
adult patients, since the MAH confirms that it is not possible to achieve similar exposure levels
between the two population groups for the same dosage regimen. Therefore, the MAH extrapolated the
exposure range from the maximum tolerable dose from adults to the paediatric population, which is
questionable, since there is no experimental evidence to support it. In addition, based on the evidence
provided, uncertainties remain regarding the similarity of the exposure-safety relationship between
adult and paediatric patients. A body-weight regimen achieves comparable exposure levels across both
populations (adult and paediatric), which would make it possible to comply with the main assumption
for the selection of doses in the paediatric population (i.e. assumption that same exposure guarantees
the same benefit-risk profile), given the lack of a solid exposure-efficacy or exposure-safety
relationship. This said, since model predicted exposure in adolescent patients from 40 to 50 kg
exceeds the exposure range observed in adults with the flat dosing regimen, but a comparable
exposure is predicted in adolescent patients >50kg using flat dosing and body weight regimens, a body
weight-based regimen for adolescent patients <50 kg was agreed while a flat dosing regimen is
recommended for adolescent patients =50 kg (see SmPC 4.2).
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Immunogenicity

Immunogenicity was assessed in Study CA209070. Three out of 51 (5.9%) patients treated with
nivolumab monotherapy tested positive for ADA at baseline and only one of them tested positive post
baseline and it was not persistent positive. For the pool data of both combination treatment, 2 out of
35 (5.7%) tested positive at baseline for nivolumab ADA but it was not persistent positive and 1 out of
33 tested positive for ipilimumab (3.2%). Similar immunogenicity was observed in the different
groups. The impact of immunogenicity after nivolumab monotherapy or combination treatment showed
no relevant concerns.

Exposure-response

The MAH has justified the absence of an exposure-efficacy analysis in the target population. The
limited paediatric melanoma patients in Study CA209070 and the higher exposure in adolescents
hampers the development of an exposure-efficacy analysis in the target population. However, the lack
of an exposure-efficacy relationships impedes to evaluate the assumption that similar exposure in
adolescents compared to adults leads to similar efficacy profile.

The exposure-response safety analysis was performed with pool data from 15 studies which include
data from nivolumab monotherapy, ipilimumab monotherapy and nivolumab in combination with
ipilimumab in adult, young paediatric and adolescent subjects in treatment of solid tumours including
treatment of advanced melanoma and adjuvant treatment of melanoma. 42 young paediatric subjects
(< 12 years) and 55 adolescent (= 12 to < 18 years) were included.

Occurrence of Gr2+ IMAEs was used as safety outcome in the exposure safety analysis as this
endpoint is more sensitive to change in exposure and is more related to nivolumab/ipilimumab
immunomodulatory activity than Gr3+ AEs and Gr2+ TRAEs. The relationship between nivolumab
and/or ipilimumab exposure (daily Cavg) and time to first occurrence of Gr2+ IMAEs was characterized
by a semi-parametric stratified Cox Proportional-Hazards (CPH) model, which included the Cavg of
ipilimumab. No statistically significant relationship was found for Cavg of nivolumab. Several additional
covariates were included in the model, such as race, body weight, tumour type, sex, age, PD-L1 and
line of treatment. Model evaluation suggests that a similar trend in the probability of Gr2+ IMAE in
adolescents and adults was observed, although the curve for adolescents is terminated due to clinical
trial design. For young paediatrics, the probability of Gr2+ IMAE seems to increase faster compared to
adolescent or adults and the model clearly underpredicts the overall trend. This issue shows the lack of
the CPH model to characterize the time-course of Gr2+ IMAE in young paediatric patients (<12 y),
which would require to be further updated in case a dose justification was aimed in this subgroup of
patients.

Different dosage regimens were simulated in adults and adolescents to compare the risk of Gr2+
IMAEs for nivolumab in combination with ipilimumab and for nivolumab as monotherapy. However, the
lack of inclusion of nivolumab exposure to predict the safety outcome impedes to adjust any dose
recommendation based on the different exposure levels of nivolumab across the different sub-groups
of body weight in adolescent patients.

As mentioned above, for paediatric patients <12 years of age, an update of the model including
additional data able to describe the plateau in the probability of safety events would be needed to fully
characterize the CPH model before conducting any dose recommendation. Of note, only adolescents
(=12 years) are the target of the proposed extension of the indication.
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2.3.5. Conclusions on clinical pharmacology

The clinical pharmacology properties of nivolumab in adolescent patients with advanced melanoma or
adolescent patients with adjuvant treatment for melanoma have been overall adequately
characterized. For nivolumab monotherapy, the exposures of nivolumab in adolescents 12 years of age
and older who weigh at least 50 kg are expected to be comparable to those in adult patients at the
recommended dose of 240 mg every 2 weeks over 30 minutes or 480 mg every 4 weeks over 60
minutes. Body weight based dosing was agreed for adolescents 12 years of age and older who weigh
less than 50 kg at 3 mg/kg every 2 weeks over 30 minutes or 6 mg/kg every 4 weeks over 60
minutes. For nivolumab in combination with ipilimumab, the exposures of nivolumab and ipilimumab in
adolescents 12 years of age and older are expected to be comparable to those in adult patients at the
recommended dose of 3 mg/kg every 2 weeks over 30 minutes or 6 mg/kg every 4 weeks over 60
minutes (see SmPC section 4.2 and 5.2).

2.4. Clinical efficacy

2.4.1. Main study

CA209070 (ADVL1412)

This is a multicentre, open-label, single-arm, dose-confirmation and dose-expansion, Phase 1/2 study
of nivolumab as a single agent and in combination with ipilimumab in paediatric patients (12 months to
<18 years), and young adults (<30 years) with recurrent or refractory solid and haematology (only
lymphoma) tumours.

Methods

Pivotal study CA209070 (ADVL1412) is a Phase 1/2 open-label trial of nivolumab in children,
adolescents, and young adults with recurrent or refractory solid tumours as a single agent and in
combination with ipilimumab. This is an investigator sponsored research (ISR) study, designed, and
conducted by the Children’s Oncology Group (COG) and funded by Bristol Myers Squibb (BMS). This
COG clinical study is included as one of the agreed measures in both approved Paediatric Investigation
Plans (PIP) for nivolumab (procedures ref. EMEA-001407-PIP01-12-M03 and EMEA-001407-PIP02-15-
MO05) and other agreed to global paediatric plans.

The primary objectives of Study CA209070 are to determine safety and tolerability, antitumor effects,
PK, and immunogenicity of nivolumab and nivo+ipi combination therapy.

ADVL1412 evaluated the following:

e Part A: was a dose confirmation to establish the recommended phase 2 dose (RP2D) of
nivolumab monotherapy in children and adolescents. The single-agent RP2D was determined to
be nivolumab 3 mg/kg Q2W.

e Part B: was done to test the RP2D determined in part A, identify signals of activity, and
generate further information regarding toxicity of the drug in the following disease specific
cohorts: rhabdomyosarcoma, Ewing sarcoma/ peripheral primitive neuroectodermal tumour
(PNET), osteosarcoma, neuroblastoma, Hodgkin lymphoma (HL), Non-Hodgkin lymphoma
(NHL), and melanoma.
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e Part C: was a dose confirmation to establish nivolumab and ipilimumab combination RP2D in
children and adolescents. The RP2D of ipi+nivo was determined to be nivolumab 3 mg/kg in
combination with ipilimumab 1 mg/kg Q3W.

e Part D: was performed to allow select disease cohorts in Part B (neuroblastoma, RMS, NHL,
osteosarcoma, or Ewing sarcoma), which did not progress beyond the initial stage due to lack
of objective responses to nivolumab monotherapy, to be further evaluated with a combination
of nivolumab and ipilimumab using Part C RP2D.

e Part E: was done to evaluate alternative dosing of nivolumab and ipilimumab (nivolumab 1
mg/kg + ipilimumab 3 mg/kg) compared to combination dosing achieved in Part C R2PD in
rhabdomyosarcoma or Ewing sarcoma/peripheral PNET, the 2 tumour types where a response
had been observed in Part D. A safety monitoring rule was stated for Part E: if, at least, one
Cycle 1 DLT occurred among the first 10 subjects or 4 subjects with DLT among 20, then the
study was to be closed and concluded that Part E dose was too toxic.

The study was initially planned with 3 parts (Part A, Part B, and Part C), and per Amendments 4 and
8B, Parts D and E were added later, respectively.

Figure 38 Study Design Schematic - CA209070

Screening Treatment Endpoints
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and E) (induction),
* No CNS tumors or known then

CNS metastases Nivo IV Day 1 & 15 Q2W (maintenance)

Abbreviations: CNS = central nervous system; DLT = dose limiting toxicity; DOR = duration of response; ipi =
ipilimumab; IV = intravenous; nivo = nivolumab; ORR = overall response rate; OS = overall survival; PD =
pharmacodynamic; PD-1 = programmed death-1; PK = pharmacokinetic; QxW = every x weeks; TTR = time to
response.

Figure 39 Study Dosing Schematic

Parts A and B:

Cycle: A A l >
Day 1 Day 15 Day 28 (Evaluation)
Parts C, D and E:
o !
Cycle _ @ , >
1-4: Day 1 Day 21 (Evaluation)
Cycle A A >
5+: Day 1 Day 15 Day 28 (Evaluation)

/A Nivolumab @Ipilimumab

Therapy was to be discontinued if there was evidence of progressive disease or drug related dose-limiting toxicity
that required removal from therapy. Cycle length for Parts A and B was 28 days. Cycle length for Parts C, D, and E
in cycle 1-4 (combination therapy) was 21 days, and 28 days for subsequent cycles (nivolumab alone).

Source: ADVL1412 Protocol Experimental Design Schema (Appendix 1.1)
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Study participants

Key inclusion criteria

1. Age:

e Parts A and C: Patients must be =12 months and < 18 years of age at the time of study
enrolment.

e Parts B1-B6, B8, D1-D6: Patients must be =12 months and <30 years of age at the time of
study enrolment.

e Part B7: Patients must be 212 months and < 18 years of age at the time of study enrolment.

2. Diagnosis: Patients must have had histologic verification of malignancy at original diagnosis or
relapse.

e Parts A and C: Patients with recurrent or refractory solid tumours, without Central Nervous
System (CNS) tumours or known CNS metastases are eligible. Note: CNS imaging for patients
without a known history of CNS disease was only required if clinically indicated.

e PartB:
o Part B1: Patients with relapsed or refractory neuroblastoma
o Part B2: Patients with relapsed or refractory osteosarcoma
o Part B3: Patients with relapsed or refractory rhabdomyosarcoma
o Part B4: Patients with relapsed or refractory Ewing sarcoma or peripheral PNET
o Part B5: Patients with relapsed or refractory HL
o Part B6: Patients with relapsed or refractory NHL

o Part B7: Patients with unresectable melanoma or metastatic melanoma or relapsed
melanoma or refractory melanoma

o Part B8: Patients with relapsed or refractory neuroblastoma (MIBG evaluable
disease without response evaluation criteria in solid tumours [RECIST] measurable
lesion)

Once the dose-escalation portion of Part A was completed, cohorts that were open concurrently for
eligible patients (including Parts B and C and potential PK expansion cohorts) could be selected at
the treating physician’s discretion pending slot availability. In the event a disease cohort in Part B
was completed after the initial stage of Simon’s optimal two-stage design, for selected disease
cohorts, a corresponding cohort in the same disease group for select disease types was opened in
Part D

e PartD:
o Part D1: Patients with relapsed or refractory neuroblastoma
o Part D2: Patients with relapsed or refractory osteosarcoma
o Part D3: Patients with relapsed or refractory rhabdomyosarcoma
o Part D4: Patients with relapsed or refractory Ewing sarcoma or peripheral PNET

o Part D5: Patients with relapsed or refractory NHL
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o Part D6: Patients with relapsed or refractory neuroblastoma (MIBG evaluable disease
without RECIST measurable lesion)

3. Disease Status:
e Parts A and C: Patients must have either measurable or evaluable disease.

e Parts B and D: Patients must have measurable disease Parts B1-B6, and D1-D5. Melanoma
patients in Part B7 must have either measurable or evaluable disease. Neuroblastoma patients
in Parts B8 and D6 must have to be evaluable for MIBG response without evidence of RECIST
measurable lesions.

4. Therapeutic Options: Patient’s current disease state must be one for which there is no known
curative therapy or therapy proven to prolong survival with an acceptable quality of life.

5. Performance Level: Karnofsky =50% for patients >16 years of age and Lansky =60 for patients
<16 years of age.

6. Prior Therapy

Patients must have fully recovered from the acute toxic effects of all prior anti-cancer therapy and
must meet different minimum duration from prior anti-cancer directed therapy prior to enrolment
(details can be found in the protocol). If after the required timeframe, the defined eligibility criteria
are met, e.g. blood count criteria, the patient is considered to have recovered adequately.

7. Organ Function Requirements

¢ Adequate bone marrow function defined as:
o For patients with solid tumours without known bone marrow involvement:
= Peripheral absolute neutrophil count (ANC) >=750/mm?3,

* Platelet count 275,000/mm3 (transfusion independent, defined as not receiving
platelet transfusions for at least 7 days prior to enrolment).

o Patients with known bone marrow metastatic disease will be eligible for study provided
they meet the established blood counts. These patients will not be evaluable for
hematologic toxicity. At least 5 of every cohort of 6 patients with a solid tumour must
be evaluable for hematologic toxicity, for Parts A and C. If dose-limiting hematologic
toxicity is observed on either Part A or C, all subsequent patients enrolled must be
evaluable for hematologic toxicity on that Part.

e Adequate renal function defined as:
o Creatinine clearance or radioisotope GFR =70 ml/min/1.73 mZ2 or
o A serum creatinine based on age/gender

e Adequate liver function defined as:

o Bilirubin (sum of conjugated + unconjugated) <1.5 x upper limit of normal (ULN) for
age

o SGPT (ALT) <135 U/L. For the purpose of this study, the ULN for SGPT is 45 U/L.

e Adequate pulmonary function: no evidence of dyspnoea at rest, no exercise intolerance due to
pulmonary insufficiency, and a pulse oximetry >92% while breathing room air.

e Adequate pancreatic function defined as: Serum lipase <ULN at baseline.
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Key exclusion criteria

1. Pregnant or breast-feeding women were not to be entered on this study due to risks of foetal and
teratogenic adverse events as there was yet no available information regarding human foetal or
teratogenic toxicities. Pregnancy tests were to be obtained in girls who were post-menarchal.
Women of childbearing potential (WOCBP) receiving nivolumab were to be instructed to adhere to
contraception for a period of 5 months after the last dose of nivolumab. Men receiving nivolumab
and who were sexually active with WOCBP were to be instructed to adhere to contraception for a
period of 7 months after the last dose of nivolumab.

2. Concomitant Medications

e Corticosteroids: Patients requiring daily systemic corticosteroids were not eligible. Patients
must not have received systemic corticosteroids within 7 days prior to enrolment. If used to
modify immune adverse events related to prior therapy, 214 days must have elapsed since
last dose of corticosteroid. Note: Use of topical or inhaled corticosteroids did not render a
patient ineligible.

e Investigational Drugs: Patients who were currently receiving another investigational drug were
not eligible.

e Anti-cancer Agents: Patients who were currently receiving other anti-cancer agents were not
eligible.

3. Patients with CNS tumours or known CNS metastases were excluded from this trial due to concerns
regarding pseudo-progression in the CNS. Patients with a history of CNS metastases that were
previously treated may have enrolled if sequential imaging showed no evidence for active disease.
Patients with extra axial disease [e.g. skull (bone) metastasis that did not invade the dura] may
have enrolled if there was no evidence for CNS oedema associated with the lesion.

4. Patients who had received prior anti-PD1 directed therapy (monoclonal antibody [mAb] or small
molecule) were not eligible.

5. Parts C and D: Patients who had received prior ipilimumab were not eligible.

Treatments

Table 24: Treatments Administered

Study Cohort ID/Cohort

Part Dose Outcome
A/ Solid tumours, excluding To determine RP2D, nivolumab of 3
brain and CNS tumours mg/kg every 2 weeks (Q2W)
intravenous (IV).2 A cycle was The RP2D for
considered 28 days. If Dose Level 1 Part B was
Part A was not tolerable, then the 3 mg/kg d.etermmed as
dose could be deescalated to 1 mg/kg nivolumab at
and a similar cohort of patients could 3 mg/kg Q2W.
be evaluated for tolerability at this
dose
41 Kara Davis EF, et al: ADVL1412: Initial results of a phase I/II study of nivolumab and

ipilimumab in pediatric patients with relapsed/refractory solid tumors—A COG study. Journal of
Clinical Oncology 35, 2017
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Table 24: Treatments Administered

Study

Cohort ID/Cohort

Part Dose Outcome
B1/Relapsed or refractory
neuroblastoma
B2/Relapsed or refractory
osteosarcoma
B3/ Relapsed or refractory
rhabdomyosarcoma
B4/ Relapsed or refractory
Ewing sarcoma or
Peripheral PNET
B5/ Relapsed or refractory Nivolumab 3 mg/kg Q2W IV*?
Part B Hodgkin Lymphoma
B6/ Relapsed or refractory
non-Hodgkin Lymphoma
B7/ Unresectable melanoma
or metastatic melanoma or
relapsed melanoma or
refractory melanoma
B8/ Relapsed or refractory
neuroblastoma (MIBG
evaluable without RECIST
evaluable disease)
C1/ Solid tumours, To identify the RP2D of the
excluding brain and CNS combination of nivolumab and
tumours ipilimumab, the following dose levels
are administered
Dose Level 1: Nivolumab 1 mg/kg +
ipilimumab 1 mg/kg every 3 weeks
(Q3W) 1V for cycles 1 to 4 followed The R2PD for
by nivolumab 3mg/kg Q2W 1V for Part D was
cycles 5+ until progression determined to be
o o nivolumab 3
b If no dose limiting toxicities (DLTs) mg/kg and
Part C were observed, the dose was to be ipilimumab 1
escalated to level 2 mg/kg for cycles
C2/ Solid tumours, lto ? follg\;ved H{y
excluding brain and CNS Dose Level 2: Nivolumab 3 mg/kg Igjl}]oor I(J:I;Cies ?}rg
tumours and ipilimumab 1 mg/kg Q3W IV for ’
cycles 1 to 4 and nivolumab 3mg/kg
Q2W 1V for cycles 5+ until
progression
D1/ Relapsed or refractory Nivolumab 3 mg/kg and ipilimumab 1 mg/kg Q3W for cycles 1
Part neuroblastomad to 4 followed by nivolumab 3mg/kg Q2W for cycles 5+ until
pb:e progression

D2/ Relapsed or refractory
osteosarcoma
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Table 24: Treatments Administered

Study Cohort ID/Cohort

Part Dose Outcome

D3/ Relapsed or refractory
rhabdomyosarcoma

D4/ Relapsed or refractory
Ewing Sarcoma or
Peripheral PNET

D5/ Relapsed or refractory
non-Hodgkin lyrnphornad
D6/ Relapsed or refractory

neuroblastoma (MIBG
evaluable without RECIST

evaluable disease)d

a . .. .. .
Nivolumab was administered over a 60 min infusion.

5 For Parts C and D, the cycle length is 21 days for the first 4 cycles, followed by 28 days for subsequent cycles 5+

¢ Infusion of ipilimumab (over 90 minutes) was to be initiated no sooner than 30 minutes after completion of the

nivolumab infusion (over 60 minutes).

4 No subjects were enrolled in Parts D1, D5, and D6.

Abbreviations: CNS = Central Nervous System, DLT = dose-limiting toxicities, IV = intravenous, MIBG =
metaiodobenzylguanidine, PNET = primitive neuroectodermal tumour, Q2W = every 2 weeks, Q3W = every 3
weeks RECIST = response evaluation criteria in solid tumours, RP2D = recommended phase 2 dose.

Source: Section 5.1 of the protocol (Appendix 1.1)

No dose modifications were allowed for dose-limiting hematological toxicity (dose escalation or de-
escalation to be guided by toxicity in Part A and C, respectively). For any dose-limiting non-
hematological toxicity, dose modifications were allowed.

The study was designed to determine the safety and tolerability, assess antitumor effects, to
determine whether the systemic nivolumab exposure in children was similar to the systemic exposure
in adults and evaluate the PK of nivolumab alone and in combination with ipilimumab.

To determine RP2D for nivolumab monotherapy in children (Part A), a starting dose of nivolumab

3 mg/kg IV Q2W (hereafter referred to as nivolumab monotherapy) was infused and de-escalation to
nivolumab 1 mg/kg IV Q2W was planned if the dose level was not tolerated. For the nivo + ipi
combination, a starting dose of nivolumab 1 mg/kg + ipilimumab 1 mg/kg Q3W (hereafter referred to
as nivo 1 + ipi 1) was planned, and if <2 DLTs in a cohort of 6 patients were observed, the dose was
escalated to nivolumab 3 mg/kg + ipilimumab 1 mg/kg Q3W (hereafter referred as nivo 3 + ipi 1).

Objectives

Primary objectives

e Determine the tolerability and define and describe the toxicities of nivolumab administered as a
single agent in children with relapsed or refractory solid tumours at the adult recommended dose
of 3 mg/kg.

e Determine the maximum tolerated dose (MTD) and/or RP2D and define and describe the toxicities
of nivolumab plus ipilimumab administered to children with relapsed or refractory solid tumours.
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Assess antitumor effects of nivolumab across selected childhood solid tumours in seven expansion
cohorts (Parts B1-B6, B8); neuroblastoma (2 cohorts: measurable disease;
metaiodobenzylguanidine [MIBG] positive only non-measurable disease), osteosarcoma,
rhabdomyosarcoma, Ewing sarcoma, HL, and NHL. A non-statistical access cohort (without
minimum or maximum accrual limits) for the rare diagnosis of melanoma (Part B7) was to remain
open to enrolment until Parts B1-B6, B8 are complete to preliminarily define the antitumor effects

of nivolumab within the confines of a phase 1/2 study.

Assess antitumor effects of nivolumab in combination with ipilimumab across selected childhood

solid tumours (Part D).

Characterize the pharmacokinetics of nivolumab alone and in combination with ipilimumab,

including area under the concentration-time curve (AUC), maximum observed serum concentration

(Cmax), and observed predose trough serum concentration (Cmin), using intensive sampling.

Assess immunogenicity of nivolumab alone and in combination with ipilimumab by measuring anti-

drug antibody (ADA) levels.

Secondary Objectives

Conduct exploratory studies of the phenotypic and functional effects of nivolumab (alone and in

combination with ipilimumab), as well as changes in antibodies to previously vaccinated viruses, in

serum samples.

Explore whether correlations exist between PD-L1 expression on tumour and antitumor effects of
nivolumab (alone and in combination with ipilimumab) in paediatric solid tumours.

Other objectives

Table 25 Objectives Not Presented in the CSR and Justification

Objective

Justification

Primary Objective

Assess antitumor effects of nivolumab in combination with
ipilimumab across selected childhood solid tumours in Part E.

Part E results will be reported after
data becomes available to BMS in a
separate report

Determine if systemic nivolumab exposure in children is
similar to the systemic exposure in adults following a 3 mg/kg
dose.

Comparisons with adults will be part
of the integrated population PK report.
Historical comparisons to adult PK
data are presented in this report
(Section 2.3).

Secondary Objectives

To conduct exploratory studies of potential tumour associated
biomarkers of response in tumour tissue (at least five out of the
following markers: NRAS, BRAF, MEK, KIT, PDGF, TP53,
RB1 and BRCA1, Akt phosphorylation, IL-17 or PD-L1).

Biomarker analysis for this study was
based on archival tissue. Due to
limited sample availability, only PD-
L1 was tested

Explore presence of tumour infiltrating lymphocytes and their
association with antitumor effects of nivolumab (alone and in
combination with ipilimumab).

Conduct exploratory studies of the effect of nivolumab (alone
or in combination with ipilimumab) on cytokine levels in serum
samples.

For Part E, determine tumour mutational burden of diagnostic
specimens using Foundation One CDx testing to explore

Per Amendment 8B, tumour
infiltrating lymphocytes, cytokine
levels in serum samples, and tumour
mutational burden (TMB) analysis
were added to the study design when
Part E was added to the study protocol.
Therefore, these secondary objectives
are not in scope for Parts A to D and
will not be reported in this CSR.
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Table 25 Objectives Not Presented in the CSR and Justification

Objective Justification

immune-related gene expression or mutation and its association

with antitumor response to nivolumab in combination with

ipilimumab.

Source: Section 1.0 of the Protocol (Appendix 1.1)

Outcomes/endpoints
Table 26 Study CA209070 Objectives and Endpoints
Objective Endpoint Endpoint Description
Primary Objectives
Determine the tolerability, and Overall safety The assessment of safety was based on the incidence of AEs,
define and describe the and tolerability SAEs, AEs leading to discontinuation, select AEs, OESIs, and
toxicities of nivolumab deaths. The use of immune modulating concomitant medication
administered as a single agent were also summarized. In addition, clinical laboratory tests, and
in children with R/R solid immunogenicity were analysed.
tumours at the adult
recommended dose of 3 mg/kg.
Determine the MTD and/or Determine RP2D or MTD was assessed based on DLT. The number of
RP2D and define and describe RP2D and subjects with DLTs were tabulated once specifically for DLT
the toxicities of nivolumab MTD assessment for Parts A and C (separately). The DLT evaluation
plus ipilimumab administered period consisted of the first dose of study drug through the first 28
to children with R/R solid days for Part A and 21 days for Part C of treatment. DLT
tumours. definitions were provided in protocol section 5.4.
Assess antitumor effects of ORR, TTR, Objective Response Rate (ORR) was defined as the number of
nivolumab across selected DOR, and OS responders divided by the sum of the number of responders and

childhood solid tumours in 7

expansion cohorts (Parts B1-B6,

BR8); neuroblastoma (2 cohorts:
measurable disease; MIBG
positive only non-measurable
disease), osteosarcoma, RMS,
Ewing sarcoma, HL, and NHL.
A non-statistical access cohort
for the rare diagnosis of
melanoma (Part B7) remained
open to enrolment until Parts
B1-B6, B8 are complete B7 to
preliminarily define the
antitumor effects of nivolumab
within the confines of a Phase
1/2 study.

Assess antitumor effects of
nivolumab in combination
with ipilimumab across
selected childhood solid
tumours in two dose
combinations (Part D).

non-responders, multiplied by 100. Eligible patients who received
at least 1 dose of protocol therapy were considered evaluable for
response. Evaluable patients who demonstrated a CR or PR
confirmed by central review before receiving non-protocol
anticancer therapy were considered a responder. All other
evaluable patients were considered non-responders. Each patient
was classified according to their “best response” for the purposes
of analysis of treatment effect.

Time to Response (TTR) was defined as the time from the date of
first dose of study medication to the first response date (CR or PR,
whichever occurred first), as assessed by the investigator and
confirmed by Central Review. TTR was evaluated for responders
only. Note that when confirmation was required, it was the time
from the first study dose date to the date the response was first
observed (the initial response date).

Duration of Response (DOR) was defined as the time between
the first response date (CR or PR whichever is recorded first), as
determined by the investigator and confirmed by Central Review,
to the date of the first documented tumour progression or death
due to any cause, whichever occurred first. Subjects who died
without a reported prior progression were considered to have
progressed on the date of their death. For subjects who neither
progressed nor died, DOR was censored on the date of their last
evaluable tumour assessment. DOR was evaluated for responders
only. When confirmation of response was required, the first date
when initial response was observed was used.
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Objective

Endpoint

Endpoint Description

Overall survival (OS) was defined as the time from the date of firs
dose of study medication to the date of death from any cause. For
subjects that were alive, their survival time was censored at the date
of last contact date (or “last known alive date”).

Characterize the PK of
nivolumab alone and in
combination with ipilimumab,
including AUC, Cmax, Cmin,

. . . . a
using intensive sampling.

PK

The following PK parameters of nivolumab alone and in
combinations with ipilimumab was derived:

Cmax: Maximum observed serum concentration

Tmax: Time of maximum observed serum concentration

Ctau: Serum concentration achieved at the end of dosing interval
Cmin: Predose trough serum concentration

AUC(TAU): AUC in one dosing interval

AUC(0-T): AUC from time zero to the last time of the last
quantifiable concentration

Assess immunogenicity of
nivolumab alone and in
combination with ipilimumab
by measuring ADA levels.

Immuno-
genicity

Immunogenicity interpretation was evaluated from the detection
of nivolumab and ipilimumab ADA and characterization of
neutralizing antibodies. A subject’s immunogenicity status was
assessed using the follow criteria to determine the incidence of
ADA development:

Baseline ADA Positive: A subject with baseline ADA-positive
sample; ADA Positive: A subject with at least one ADA-positive
sample relative to baseline (ADA negative at baseline or ADA
titer to be at least 4-fold or greater (>) than baseline positive titer)
at any time after initiation of treatment; Persistent Positive (PP):
ADA-positive sample at 2 or more consecutive timepoints, where
the first and last ADA-positive samples are at least 16 weeks
apart; Not PP-Last Sample Positive: Not persistent but with
ADA-positive sample at the last sampling timepoint; Other
Positive: Not persistent but some ADA-positive samples with the
last sample being negative; Neutralizing Positive: At least one
ADA-positive sample with neutralizing antibodies detected post-
baseline; ADA Negative: A subject with no ADA-positive sample
after initiation of treatment.

Secondary Objectives

Conduct exploratory studies of
the phenotypic and functional
effects of nivolumab (alone
and in combination with
ipilimumab), as well as
changes in antibodies to
previously vaccinated viruses,
in serum samples.

Vaccinated
antibodies

Exploratory analysis on effects of nivolumab (alone and in
combination with ipilimumab) on changes in antibodies to
previously vaccinated viruses were performed. Serum samples for
these analyses were collected in accordance with Protocol
Appendix IV (at baseline and prior to Cycle 2, Day 1 nivolumab
infusion). Antibody titers for mumps, measles, rubella, and
varicella was considered for this analysis.

Explore whether correlations
exist between PD-L1 expression
on tumour and antitumor effects
of nivolumab (alone and in
combination with ipilimumab)
in paediatric solid tumours.

PD-L1 status

PD-L1 expression was defined as the percent of tumour cell
membrane staining in a minimum of 100 evaluable tumour cells
per validated Dako PD-L1 immunohistochemistry assay. This was
referred to as quantifiable PD-L1 expression. If the PD-L1
staining could not be quantified, it is further classified as:
Indeterminate: Tumor cell membrane staining hampered for
reasons attributed to the biology of the tumour tissue sample and
not because of improper sample preparation or handling.

Not evaluable: Tumor tissue sample was not optimally collected
or prepared and PD-L1 expression was neither quantifiable nor
indeterminate. Not evaluable could be determined from H&E
process before the tumour biopsy specimen was sent for PD-L1
evaluation or from the H&E process during PD-L1 evaluation.
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Objective Endpoint Endpoint Description

Subjects with missing PD-L1 expression were subjects with no
tumour tissue sample available for evaluation.

2 All available PK concentration data from Parts A, B, C, and D were reported. PK parameters (Cmax, AUC, Cmin) were only
reported for nivolumab for subjects in Parts A and B when intensive PK samples were collected with evaluable concentrations.
Cmax and AUC were not reported for nivolumab or ipilimumab when administered in combination as intensive PK samples were
not collected in Parts C and D, only Cmin was reported.

Source: CA209070 Interim Clinical Study Report, Table 3.5.1-1.

Sample size

Overall, a maximum of 375 subjects were planned to be treated (Table 27). Simon’s optimal two-stage
design was used for expansion Parts B1-B6, B8, D, and E. Assuming that the study did not stop early
for occurrence of a DLT, a total of 10 response-evaluable subjects was be enrolled into stage 1. If at
least 1 response was observed among 10 evaluable subjects, then stage 2 was to be opened for
enrolment of 10 additional subjects.

Table 27 Sample Size for Study CA209070

Part Minimum Maximum
A 4 (2 by dose level) 36 (20% inevaluable)
B 60 170 (10% inevaluable)
C 2 (2 by dose level) 36 (20% inevaluable)
D 0 110 (10% inevaluable)
E 2 23 (10% inevaluable)

Source: Statistical Analysis Plan Table 5-1.

Determination of Recommended Phase 2 Dose for Nivolumab as a Single Agent

The primary objective of Part A was the determination of MTD/RP2D of single-agent nivolumab (Part
A). A minimum of 4 subjects (2 by dose level) were to be enrolled in Part A, with a maximum possible
enrolment of 36 subjects. A maximum of 36 subjects could occur in the unlikely scenario if each dose
level is expanded to 12 subjects, and if a 20% unevaluable rate occurs.

Part A evaluated a single dose level (3 mg/kg). If 1 or fewer of 6 evaluable patients experienced DLT
and at least 5/6 of patients achieved a Cmin of at least 10 mcg/ml, the 3 mg/kg dose level was
considered to be the RP2D. If < 5 of 6 patients achieved a Cmin of at least 10 mcg/ml, a protocol
amendment could be considered to test a higher dose level in Part A. Cmin levels > 30 mcg/ml could
not, in and of itself result in a change in protocol design, unless excess toxicity was observed.

If 2 or more of the 6 patients experienced DLT at the 3 mg/kg dose level, then the MTD was exceeded
and the 1 mg/kg dose level was to be evaluated. If 1 or fewer of 6 patients experienced DLT at the 1
mg/kg dose level and at least 5/6 of patients achieved a Cmin of at least 10 mcg/ml, then this dose
level was to be the RP2D. Once the RP2D for nivolumab as a single agent was determined, Part B and
Part C could open simultaneously.

Phase 2 Evaluation of Nivolumab as a Single Agent at RP2D

The primary objective of Part B was to identify histologic subtypes where there is a signal for anti-
tumour activity, using a Simon’s optimal two-stage design, with the exception of Part B7, which was a
non-statistical access cohort for the rare diagnosis of melanoma. A minimum of 10 and maximum of 22
evaluable subjects per disease group were to be enrolled in Parts B1-B6 and B8. The following Simon’s
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optimal two stage design was used for Parts B1-B6, B8 (Table 28). The best response of disease to
nivolumab was examined separately for each of the tumour strata.

Table 28 Simons Optimal Two-stage Design

Cumulative number

Decision
of responses
Stage 1: Enter 10 patients 0 Terminate the stratum: agent ineffective
1 or more Inconclusive result, continue stratum
(proceed to stage 2)
Stage 2: Enter 10 additional 2 or less Terminate the stratum: agent ineffective
patients
3 or more Terminate the stratum: agent effective

Source: Section 11.4 of the Protocol (Appendix 1.1)

In the event that a cohort in a given disease group in Part B was completed after Stage 1 because no
responses were observed, a cohort in the same disease group could open to up to 10 evaluable
patients in Part D, at the RP2D of nivolumab in combination with ipilimumab as determined in Part C.

Nivolumab was not considered of sufficient interest for further evaluation in a disease category if the
true response rate was 5% and of sufficient activity if the true response rate was 25%. If nivolumab
had a true response rate of 5%, the rule described above could identify it of sufficient activity for
further study with probability 0.07 (type I error), and the trial would have an expected sample size of
14 with 60% probability of early termination. If nivolumab had a true response rate of 25%, the rule
described above would identify it of sufficient activity for further study with probability 0.88 (power
against the alternative hypothesis P = 0.25).

If cycle 1 DLT occurs in 233% of evaluable patients in a cohort of Part B with at least 3 evaluable
patients, the maximum tolerated dose would have been exceeded in this tumour type and the cohort
was to be closed to further enrolment.

Given the activity seen in adult patients with melanoma, an additional non-statistical cohort for
patients with unresectable, metastatic, relapsed, or refractory melanoma was opened to accrual as
Part B7 to preliminarily define the antitumor effects of nivolumab within the confines of a phase 1/2
study. Part B7 could remain open to enrolment until Parts B1-B6, B8 and Parts D1-D6 were completed.
If at any time after enrolment of 3 subjects, cycle 1 DLT occurs in 233% in the melanoma cohort (Part
B7), enrolment to that cohort was to be closed. A minimum of 0 evaluable subjects and a maximum of
16 subjects were anticipated to enroll in this disease group assuming the maximum study duration of 4
years.

Dose Escalation and Determination of Recommended Phase 2 Dose for Nivolumab plus Ipilimumab

(Part C)

The primary objective of Part C was determination of MTD/Recommended RP2D of the combination
nivolumab plus ipilimumab. A minimum of 2 patients were to be enrolled in Part C, with a maximum
possible enrolment of 36 subjects similar to Part A.

A rolling six phase 1 trial design was used for the conduct of Part C of this study. Two to 6 patients
could be concurrently enrolled onto a dose level, dependent upon (1) the number of patients enrolled
at the current dose level, (2) the number of patients who had experienced DLT at the current dose
level, and (3) the number of patients entered but with tolerability data pending at the current dose
level. Accrual was to be suspended when a cohort of six had enrolled or when the study endpoints
were met.
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Phase 2 Evaluation of Nivolumab (3 mg/kg) in Combination with Ipilimumab (1 mg/kg) (Part D)

The primary objective of Part D was to evaluate the dose of nivolumab in combination with ipilimumab
determined in Part C in selected disease cohorts (neuroblastoma, rhabdomyosarcoma, non-Hodgkin
lymphoma, osteosarcoma, or Ewing sarcoma) using the same Simon’s optimal two-stage design9 as in
Part B only if there was insufficient activity in the initial stage of the Simon’s optimal two-stage design
in Part B. A minimum of 10 and maximum of 22 evaluable subjects per disease group were to be
enrolled in Parts D1-D6. Note that per amendment 4, no subjects were enrolled in D1, D5, and D6
Cohorts.

The best response of disease to nivolumab in combination with ipilimumab was to be examined
separately for each of the tumour strata. Nivolumab in combination with ipilimumab was not
considered of sufficient interest for further evaluation in a disease category if the true response rate
was 5% and of sufficient activity if the true response rate was 25%. Design had the same operating
characteristics as described for Part B.

If cycle 1 DLT occurred in 233% of evaluable patients in a cohort of Part D with at least 3 evaluable
patients, the maximum tolerated dose would be exceeded in this tumour type and the cohort was to be
closed to further enrolment. Up to 6 additional subjects with relapsed/refractory solid tumours without
restrictions on hematology evaluability could be enrolled at the RP2D determined in Part A and Part C
to acquire PK data in a representative humber of young subjects (min 6 subjects <12 years of age) at
the MTD/RP2D in each Part.

Randomisation

This is not a randomized trial.

Blinding (masking)

This was an open-label study.

Statistical methods

The SAP version 1.0 (dated 30-Apr-2021) has been provided.

Unless otherwise noted, all analyses were performed on all treated subjects per treatment group and
cohort (A, B1 to B8, C1, C2, D2 to D4) and also nivolumab monotherapy (A+B, pooled) and nivolumab
combined with ipilimumab (C+D) overall, and split by solid tumours and hematologic malignancies (HL
and NHL). Analysis by disease indication was also to be performed, pooling subjects with same disease
diagnosis from Parts A and B (nivolumab mono), and from Parts C and D (nivolumab + ipilimumab
combination). Indications consisted of HL, NHL, neuroblastoma, Ewing Sarcoma, osteosarcoma,
rhabdomyosarcoma, melanoma, and solid Tumour NOS (other tumour types not included in the
previous solid tumour categories). Some analyses were also performed by age category.

Efficacy endpoints

Unless stated otherwise, analyses in this section were tabulated for all evaluable treated subjects and
performed on the following groups:

¢ Nivolumab monotherapy and nivolumab combined with ipilimumab

¢ Nivolumab monotherapy and nivolumab combined with ipilimumab, per disease indication,
total solid tumours and total hematologic malignancies.

Assessment report
EMA/221123/2023 Page 102/177



ORR

Efficacy analyses based on tumour response were conducted using all response evaluable subject
population. Tumour response was evaluated using RECIST except for subjects with neuroblastoma and
MIBG only disease, Neuroblastoma and MIBG only disease were measured radiographically and other
validated standard response criteria, respectively.

Estimates of objective response rate are presented along with their two-sided 95% CI by Clopper and
Pearson.

os

Overall Survival analysis was conducted using subjects treated with nivolumab monotherapy and using
subjects treated with nivolumab+ipilimumab therapy, overall and by disease diagnosis. OS was
estimated using the Kaplan-Meier (KM) technique. The two-sided 95% CI for median OS was computed
via the log-log transformation method. OS rates at fixed time points (e.g. 3 months, depending on the
minimum follow-up) were presented along with their associated 95% Cls. These estimates were
derived from the KM estimate and corresponding CIs were derived based on Greenwood formula for
variance derivation and on log-log transformation applied on the survivor function.

The status (on- vs off- study) of subjects who were censored in the OS KM analysis were tabulated.

Results

Participant flow

Overall, 132 subjects were enrolled and 126 subjects (age from 1 to 27 years; 97 subjects <18 years
old, including 53 subjects =12 to <18 years old) were treated with nivolumab monotherapy (N=80; 12
subjects in Part A and 68 subjects in Part B) or ipi+nivo (N=46; 18 subjects in Part C and 28 subjects
in Part D) in 23 sites in the US, and 1 site in Canada. Overall, the 97 (77.0%) subjects who were less
than 18 years of age were treated with nivolumab monotherapy (N=64: 12 subjects in Part A and 52
subjects in Part B), or ipi+nivo (N=33; 18 subjects in Part C and 15 subjects in Part D).

Figure 40 Summary of Study CA209070 - Parts A-D

Overall:
Nivelumab monotherapy (Parts A+B)
= 80 subjects treated
= 212 to <18 yrs: 33 subjects
= <18 yrs: 64 subjects
Nivelumab + ipilimumab (Parts C+D)
= 46 subjects treated
= 212 to <18 yrs: 20 subjects
= <18 yrs: 33 subjects

Part B (Nivolumab monotherapy)

Part A (Nivolumab monotherapy) = Subjects were up to 27 years old; (68 treated; 212 to <18 yrs: 27 subjects;
= Subjects were 1to <18 years old: (12 treated; 212 to <18 yrs: 6 subjects) <18 yrs: 52 subjects)
+ Tumor types treated: - + Tumor types treated:

Solid tumors, excluding brain and CNS tumors . Neuroblastoma (NBL)

Osteosarcoma

Rhabdomyosarcoma (RMS)

Ewing sarcoma

Hodgkin's lymphoma (HL)

Non-Hodgkin's lymphoma (NHL)

NBL (MIBG only)

Melanoma (n=1 treated [subj was < 18 yrs])

- — Part D (Nivolumab + ipilimumab)
PartC (Nivolumab + ipilimumab) ) + Subjects were up to 27 years old (28 treated; 212 to <18 yrs: 8 subjects;
* Subjects were 1to <18 years old; (18 treated; 212 to <18 yrs: 12 subjects) <18 yrs: 15 subjects)
= Tumor types treated: — + Tumor types treated:
. Solid tumors, excluding brain and CNS tumars Osteosarcoma

RMS
Ewing sarcoma

Source: refer to Table S.5.4B.1 of the CA209070 Interim CSR

Assessment report
EMA/221123/2023 Page 103/177



Recruitment

The enrolment period was approximately 40 months (Mar-2015 to Jul-2018) for the nivo group and
approximately 30 months (Aug-2015 to Feb-2018) for the nivo + ipi group.

For Parts A and B, the FPFV occurred on 03-Apr-2015, and LPFV occurred on 31-Jul-2018, this data
includes up to the clinical cut-off date of 30-Sep-2019, the minimum follow-up (time from LPFV date to
data cut-off date) was >24.0 months for all cohorts except for Cohort B6, where 2 subjects had <24
month of follow-up (1 subject died before the clinical data cut-off for Part A and B, and the other
subject was off-study [withdrew consent], with a minimum follow-up of 16.1 and 14.0 months,
respectively], which resulted in an overall minimum follow-up of 14.0 months for all subjects treated
with nivo (N=80).

Similarly, for Parts C and D, the FPFV occurred on 13-Aug-2015, and LPFV occurred on 20-Feb-2018,
this data includes up to the clinical cut-off date of 30-Jun-2020 providing 28.3 months of minimum
follow-up time for all subjects treated with nivo + ipi. The median follow-up (time from clinical cut-off
date to each subject first dosing date) for all subjects treated with nivo or nivo + ipi is 44.0 months.

As of 30-Jun-2020 data cut-off date, 8 subjects were enrolled in Part E of the study and data are
reported in the Children’s Oncology Group progress report dated July 2020.

Nivolumab monotherapy (Combined Cohorts of Parts A and B)

At the time of the database lock (DBL), only one (1.3%) of the subjects treated with nivo in Cohort B5
with HL was still on treatment. The most common reason for treatment discontinuation was clinical or
radiographic evidence of progressive disease of >40% increase in target lesions (43.8%), physician
determination of patients best interest (18.8%), and clinical or radiographic evidence of progressive
disease greater than 12 weeks after start of protocol therapy (13.8%), see Table 29.

Nivolumab + Ipilimumab (Combined Cohorts of Parts C and D)

At the time of the DBL, none of the subjects treated with nivo + ipi across cohorts were still on
treatment. The most common reason for treatment discontinuation was clinical or radiographic
evidence of progressive disease of >40% increase in target lesions (65.2%) and clinical or
radiographic evidence of progressive disease greater than 12 weeks after start of protocol therapy
(17.4%), see Table 29.
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Table 29 End of Treatment Period Subject Status Summary- Pooled Analysis: Solid vs.
Haematology vs. Total for Each Treatment - All Treated Subjects in CA209070 - Parts A-D

Niwz Hiwvoe + Ipi
Solid Hemaoo Tozal Solid
Stamus (&) H=g0 H=2z20 H=280 H=4g
CHEOING TREATMENT o 1{ 5.0 1{ 1.3) [}
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DISCONTINUED TRELTMENT a0 (100.0) 1% { 55.00 7% { 58.8) 46 (100.0)
FERSCH FUR DISCONTINUED TREATHMENT
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CLINICAL OR BAOTOCRRPHIC EVILEMCE CF PROSFESSTIVE DISERSE COF CREATEER 32 { 53.3) 3 35 ( 43.8) 30 { 65.2)
THEN 40% INCPERSE EROM BRSFITHE TARCET LESTCHE SEIECTED RCOCORDIMNG IO
FECIST RITERIR
CLINICRL OR BROTDOCRRPHIC EVIDEME CF FROSFESSIVE DISERSE GREATER T 01T 4 11 { 13.8) g {17.4)
THEN 12 WEEES RFTER STRRT OF PROTOCOL TEEFARFY
FHYSICIAN [DETERMIMES IT IS WCT IN TEE PRTIENT'S EEST INIEREST 5 15 { 18.8) 30 &.5)
AITERSE EVENTS FEQUIRING FEMCURL EROM PROTCOCOL THERARY 4 T L B8.8) 3{ g.5)
[ERTH 14 4 { 5.0} 1{ 2.2)
CONTINUING IN THE STUDY 1z | 20.00 14 { 70.0) 28 | 32.5) { 10.9)
MOT COMTIMNUING IN THE STUDY 43 { 80.00 & { 30.0) B4 | B67.5) 41 | 85.1)
FERSCH FCR MOT CONTIMNUING IN THE STUDY
WITHCERMRL OF CCHSENT PCR ANY FIRTHER BEQUIRED CBSERVATICHS CR DATR 4 { &.T) 2 { 10.0) g { 7.8 2 [ 4.3)
SEMISSTICN
LOST TO FOLLOW-UP 2 ( 3.3 0 2 { 2.5 4 [ 8.7
EMROLIMENT OWTO RMOTEER OO TEERRPEUTIC (AMTI-CRMNCER) STUDY g ( 13.3) 0 g ( 10.0) g {17.4)
[ERTH 34 [ 5T 4 { 20.0) 38 [ 47.5) 27 [ 58.7)
Peroentages bassd ON SUD]SCTS Sntering period.
Source: Table 5.2.7.2
Table 30 End of Treatment Period Subject Status Summary Pooled Analysis: Solid vs.
Haematology vs. Total for Each Treatment - All Treated Subjects < 18 Years of Age in
CA209070 - Parts A-D
M Hivg + Ipi
Solid Hemato Tocal Solid
Status (%) N =45 =15 N=e4 N=a3
CHEOTNG TRERTMENT a a o ]
COMPIETED TREATHMENT o o o o
CISCCHMTIMUED TREATMEMT 45 (100.0) 15 (100.0) ed (100.0) 33 (L00.0)
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PEFUSAL OF FURTHER FROTOCOL THERAPY BY PATIENT/ERRENT/FRRTIEN 4 B.2) 2 {13.3) & ( 5.4) L]
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Program Source: fopt/efs002/prd/ms255736/ stats/primary/prog/tables/ rt—ds—of f-ped—qr? _sas
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Conduct of the study

Protocol Amendments

The original protocol for this study was dated 16-Jan-2015 and there were a total of 12 global
amendments. Key study changes are summarized below (Table 31).

Table 31 : Summary of Key Changes to CA209070 Protocol

Amendme Summary of Key Changes

Document nt Date

Original 16-Jan- Not applicable.
Protocol 2015

Amendment 03-Mar- To clarify the correlative sample processing instructions with details

1A 2015 provided by the drug company. Additionally, after discussions with Cancer
Therapy Evaluation Program (CTEP) and the drug company, the Endocrine
and Autoimmune observations have been modified and the total required
blood volumes have been significantly reduced. Administrative revisions
have also been made for clarity and consistency throughout the protocol.

Amendment 30-Oct - To add guidelines for management of pleural effusion as well as to add an

2C 2015 additional cohort to Part B for enrolment of patients with relapsed or
refractory neuroblastoma who are evaluable only for meta-
iodobenzylguanidine (MIBG) response. Administrative revisions have also
been made for clarity and consistency throughout the protocol. Also, a non-
statistical cohort for melanoma patients was added.

Amendment 02-Mar- The protocol was revised in response to the updated request for rapid
2016 amendment (RRA) from Primary Investigator dated 01-Mar-2016.
Additional administrative edits have been made for clarity within the
protocol.

Amendment - 07-Jul-201 To add Part D. Since response rates to combination nivolumab/ipilimumab
are higher in melanoma than with single agent nivolumab, it is important to
determine if the combination regimen might show efficacy in paediatric solid
tumours. Hence, for select disease cohorts in Part B that do not meet criteria
to proceed beyond Stage 1 due to lack of objective responses to single agent
nivolumab, the combination of nivolumab (3 mg/kg) with ipilimumab (1
mg/kg) was to be examined in selected disease specific cohorts. The
combination of nivolumab (3 mg/kg) with ipilimumab (1 mg/kg) was
determined to be tolerable and is the recommended Phase 2 dose (RP2D) of
the same schedule utilized in Part C. Additionally, the eligibility criteria have
been modified to permit enrolment of patients with lymphoma who have
previously received an allogeneic stem cell transplant.

Amendment 17-Jan- To reflect modified risk information for both nivolumab and ipilimumab.

SA 2017 The comprehensive adverse events and potential risks (CAEPR) list for
nivolumab has been updated to version 2.2, 15-Nov-2016.The CAEPR list
for ipilimumab has been updated to version 2.8, 21-Dec-2016.

Amendment « 24-Feb- Amendment in response to the Food and Drug Administration review of
2017 Amendment #4 to ADVL1412. In addition to changes made in response to

the FDA, changes have also been made to address comments from Bristol-
Myers Squibb and CTEP recommendations. This included clarification of
correlative study procedures involving vaccinated antibody responses.
Stopping rules were added for the incidence of graft-versus-host disease
(GVHD) in lymphoma patients who enrolled following allogeneic stem cell
transplant. Also, assessment of cardiac function, was added given the
occurrence of myocarditis in patients using combination
Ipilimumab/Nivolumab in other studies.
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Table 31 : Summary of Key Changes to CA209070 Protocol

Amendme Summary of Key Changes

Document nt Date

Amendment 7A 09-Aug- Amendment in response to two RRAs from CTEP. The first was dated 17-
2018 Jul-2018 for BMS-936558 (Nivolumab, MDX-1106, NSC 748726); the

second was dated for 25-Jul-2018 for Ipilimumab (MDX010, NSCs 732442
and 720801). In this amendment, the revised toxicity profile (BMS-936558,
CAEPR version 2.3, dated 18-Jun-2018) has been inserted in the protocol,
and the associated risk information in the informed consent document has
been revised accordingly. The revised toxicity profile (Ipilimumab, CAEPR
version 2.9, dated 20-Dec-2017) has been inserted in the protocol, and the
associated risk information in the informed consent document has been
revised accordingly. This amendment also reflected the conversion of the
protocol to common terminology criteria for adverse events (CTCAE)
version 5.0.

Amendment 8B 02-Apr- Amendment in response to a Request for Amendment from Primary
2019 Investigator, dated 20-Dec-2018 that includes administrative changes to
reflect the transition from Children’s Oncology Group Chair (COGC) to
Paediatric Early Phase Clinical Trials Network (PEP-CTN). This amendment
also added a new arm (Part E) to explore a different combination of
nivolumab and ipilimumab in patients with rhabdomyosarcoma or Ewing
sarcoma/peripheral primitive neuroectodermal tumour (PNET).

Amendment 9 23-May- Amendment in response to a RRA from Primary Investigator, dated 08-May-
2019 2019. In this amendment the revised CAEPR for ipilimumab has been
inserted in the protocol, and the associated risk information in the informed
consent documents has been revised accordingly.

Amendment 10 31-Jul-201" To update the infusion time of nivolumab from 60 min to 30 min.
Ipilimumab was infused over 90 min.

Amendment 10C 20-Feb- This was a combined amendment that addressed CTEP recommendations
2020 from the approval of amendment 8B. It also addressed the Request for
Amendment from the Pharmaceutical Management Branch, in which
nivolumab drug information has been updated. The amendment also
included the addition of preclinical biomarker study information that has
been agreed upon by the Paediatric Committee of the European Medicines
Agency.

Amendment 11 30-Mar- This amendment was administrative in nature and included the addition of
2020 off-study criteria for Part E patients.

Source: CA209070 Clinical Study Report, Table 4.1-1.

Important Protocol Deviations

Important or key Protocol Deviations (IPDs), previously known as Significant Protocol Deviations,
are a subset of protocol deviations derived from COG audit deficiencies report that may significantly
impact the completeness, accuracy, and/or reliability of the study data or that may significantly
affect a subject's rights, safety, or well-being.

Table 32 CA209070/ ADVL1412 Summary of Important Protocol Deviations - All Enrolled

Subjects

Protocol Deviation Classification Total
Adverse Event Deficiency Review Details 4
Adverse Events Details 4
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Table 32 CA209070/ ADVL1412 Summary of Important Protocol Deviations - All Enrolled

Subjects

Protocol Deviation Classification Total
General Data Management Quality Deficiency 27
Review Details

General Data Management Quality Details 21
Informed Consent Deficiency Review Details 4
Informed Consent Details 4
Treatment Deficiency Review Details 15
Treatment Details 11
Not Categorized 1
TOTAL 91

Source: Appendix 2.3

Relevant Protocol Deviations

Relevant Protocol Deviations (RPDs) are IPDs that could affect the interpretability of key study results,
are programmable deviations from clinical database and are protocol-specific.

No relevant protocol deviations were reported in this study.

Regarding GCP, no significant deviations impacting the study or serious breaches were reported.

Baseline data

Demographics

Among the treated population, 97 subjects were paediatric subjects from 12 months to <18 years of
age and 29 subjects were adults =18 years of age with a refractory or relapsed solid or haematological
tumour, including advanced and metastatic melanoma, that is refractory or relapsed after at least one
accepted standard of care regimen and for whom no effective treatment is known (Table 33).

Nivolumab monotherapy

In combined cohorts of Parts A and B, subjects treated with nivo mono:

e The median age was 13.5 years (range: 1 - 27 years). 64 (80.0%) subjects were < 18 years
old and 16 (20.0%) subjects were =18 years old. Also, for Part A (used for DLT cycle analysis),
all subjects are paediatric subjects only. Paediatric population (< 18 years old) size is
described below by Cohort.

o InPart A, 12 subjects (100.0%)

o In Part B1 (Neuroblastoma/ N =10), 8 subjects (80.0%)

o In Part B2 (Osteosarcoma/ N =10), 8 subjects (80.0%)

o In Part B3 (Rhabdomyosarcoma/ N =10 subjects), 10 subjects (100.0%)
o In Part B4 (Ewing sarcoma/ Peripheral PNET/ N =10): 4 subjects (40%)
o In Part B5 (Hodgkin lymphoma/ N =10), 6 subjects (60.0%)

o In Part B6 (Non-Hodgkin Lymphoma/ N =10), 9 subjects (90%)
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o In Part B7 (Melanoma/ N =1), 1 subject (100%)
o In Part B8 (Neuroblastoma, MIBG/ N =7), 6 subjects (85.7%)

e The majority of subjects were White (75.0%), Not Hispanic or Latino (85.0%), and male
(61.3%)

e All subjects (100.0%) were from the US.

Nivolumab + Ipilimumab

In combined cohorts of Parts C and D, subjects treated with nivo + ipi:

e The median age was 15.0 years (range: 4 - 27 years). 33 (71.7%) subjects were <18 years
old and 13 (28.3%) subjects were =18 years old. Also, for Part C1 and C2 (used for DLT cycle
analysis), all subjects are paediatric subjects only. Paediatric population size is described below
by Cohort.

o InPart C1 (N=6), 6 subjects (100.0%)

o InPart C2 (N=12), 12 subjects (100.0%)

o In Part D2 (Osteosarcoma/ N=10), 5 subjects (50.0%)

o In Part D3 (Rhabdomyosarcoma/ N=10), 7 subjects (70.0%)

o In Part D4 (Ewing sarcoma/ Peripheral PNET/ N=8), 3 subjects (37.5%)

e The majority of subjects were White (71.7%), Not Hispanic or Latino (78.3%), and male
(65.2%)

e All subjects except 1 (97.8%) were from the US.
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Table 33 Demographic Characteristics Summary by Treatment — All Treated Subjects

Niwvo Hivo + Ipd
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Source: Table 5.3.2.

1.3

Baseline Disease Characteristics

Nivolumab Monotherapy

In combined cohorts of Parts A and B, subjects treated with nivo mono (Table 34):

e Most of the subjects had Karnofsky Performance Status (KPS)/ Lansky Performance Status
(LPS) of 90 (41.3%) followed by 100 (28.8%), and 80 (18.8%).

e Disease diagnosis at baseline was as follows: Neuroblastoma (25.0%), osteosarcoma (16.3%),
rhabdomyosarcoma and Ewing sarcoma/ PNET (13.8% each), and HL and Non-Hodgkin
lymphoma (12.5% each).

e Number of subjects with PD-L1 quantifiable baseline expression were 63 (78.8%) subjects
(Table 34). Subjects with baseline PD-L1 =1% by disease indication and treatment were as

follows:

[¢]

HL (N =9), 9 subjects (100.0%)

NHL (N =8), 6 subjects (75.0%)

Neuroblastoma (N =14), 1 subject (7.1%)

Ewing sarcoma or Peripheral PNET (N =10), 1 subject (10.0%)

Osteosarcoma (N =9), 2 subjects (22.2%)
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o Rhabdomyosarcoma (N =9), 1 subject (11.1%)
o Melanoma (N =1), none, only 1 subject with PD-L1 expression missing at baseline
o Solid tumour NOS (N =4), 2 subjects (50.0%)

Nivolumab + Ipilimumab

In combined cohorts of Parts C and D, subjects treated with nivo+ipi:

e Most of the subjects had Karnofsky Performance Status (KPS)/ Lansky Performance Status
(LPS) of 90 (41.3%) followed by 100 (26.1%), and 80 (23.9%).

e Disease diagnosis at baseline was as follows: Neuroblastoma (2.2%), osteosarcoma (28.3%),
rhabdomyosarcoma and Ewing sarcoma/ PNET (21.7% each).

e Number of subjects with PD-L1 quantifiable baseline expression were 39 (84.8%) subjects
(Table 34). Subjects with baseline PD-L1 >1% by disease indication and treatment were as
follows:

o Neuroblastoma (N = 1), none, only 1 subject, who is with baseline PD-L1 expression
<1%

o Ewing sarcoma or Peripheral PNET (N =8), 2 subjects (25.0%)
o Osteosarcoma (N = 10), none, all 10 subjects are with baseline PD-L1 expression <1%
o Rhabdomyosarcoma (N = 9), 1 subject (11.1%)

o Solid tumour NOS (N = 11), 4 subjects (36.4%)

Table 34 Baseline Disease Characteristics by Treatment — All Treated Subjects
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HO 28 ( 35.0 15 ( 32.€)
BASFITNE DISEASE DIRFIOSIS
HEURCELASTCME 20 ( 25.0) 1
OSTECSRERCCMR 13 { 18.3) 13
RHEEDCMYOSARICCME 11 { 13.8) 10
EWD5 SERCOMR/PERIPHFRAL PHET 11 ( 13.8 10 |
HCODGKIN LYMEHME 10 { 12.5) 0
RCW-HODEEIN LYMPHOME 10 ( 12.5 0
METZNCME 1 ( 1.3) 0
SCLID TOMOR, MOS (C) 4 { 5.0 12 { 2e.1)

Marber of Subjects (%)

BASFT.INE HEMOGLOBTHN

- LIN 54 { 67.5 26 ( 56.5
>= LIN 26 { 32.5) 20 [ 43.3
EASFLINE E[-11+ STRTUS BASED N & 1% COUT CEF

= 1% 7 { 15.2)
< 1% 32 ( EB.E)
NOT EVALIEBLE 2 4.3
NOT TESTED 0

NCT REPCRIED 5 (10.9)

(&) Peroent out

(B) Percent out the mumber of subjects in the I

(C) Solid NCS include cother tumcor types not incl in the previous solid tumor categories (undifferentiated sarcoma, spitheliod
sarcoma, S6800-3 sarcoma, renal ofll carcinoma, myvxoid liposarcoma, 9010-3 carcinoma, myofibrcblastic tumor, rial
ceamoplastic small round cell sarcoma, adrenal cortical adenoma, yolk sac tumeor, hepatoblastama, and nephrd

Source: Table 53.2.7.3

£ the mmber of sulbdjects in the relevant age groupd.
tal populacion.

Table 35 Frequency of PD-L1 Tumour Cell Expression Status by Treatment — All Treated
Subjects

Population Nivo + Ipi
EL-L1 Expression Category N = 4&
SUBJECTS WITH PD-L1 EXPRESSICH MISSING AT BASELINE (M(%)) 15 { 1&.8) 5 ( 10.9)
SUBJECTS WITH PD-11 QURNTIFIRBIE AT BASFLINE (IT(%)) g3 ( 78.8) 39 ( 94.9)
PD-L1 EXPRESSION (%)
MERN 20.5 3.8
MEDTRAN 0.0 2.0
MIN , MRX 0, 100 o, 100
STENDERD DEVIATICN 38.0 16.4
SUBJECTS WITH BASELINE PD-11 EXPRESSICH >= 1% 22/ 63 ( 34.9) 7/ 39 ( 17.9)
SUBJECTS WITH BRSFIINE PD-1.1 EXPRESSICN < 1% 41/ 63 ( ©5.1) 32/ 39 ( B2.1)
SUBJECTS WITH PD-11 EXPRESSICN AT BASELINE MOT EVALIRELE (N(%)) 2 Z2.5) 2 ( 4.3)

Source: Table 5.10.2.2
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Regarding previous treatments, all subjects treated with nivo and nivo+ipi received one or more than
one type of prior systemic therapy (Table 36):

Table 36 Prior Cancer Therapy Summary by Treatment — All Treated Subjects

Muricer of Subjects (%)

Hiwvo Nivo + Ipd
N = B0 N =46
SUBJECTS WITH FRIOR CRNCER. THERRPY 80 (100.0) 48 (100.0)
TYPE OF PRICR CEMCER THEEAFY RECETIVED (R)
ENTIBODIES 19 { 23.8) €& ( 13.0)
ENTT-FD1 DIRECTED THERAFY o 0
ENTT-FETR{WIRAL. THERAFY 0 0
ENTISENSE ] 0
BOME MREROW TRANSPLANT g { 7.5) 2 4.3
CHEMOTHERAPY (MILTIPLE AGENTS SYSTEMIC, NCW-CYTOTCKXIC, NOS, SINGLE AGENT SYSTEMIC) 79 ( 98.8) 48 (100.0)
CELIULAR THERAPY 0 0
CYTOTCRIC CR MYFIOSUFFRESSIVE CHEMOUTHERAFY 79 { 98.8) 4g (100.0)
NOM-MYELOSUPFRESSTVE ENTT-CRNMCER AGENTS 15 { 18.8) 17 { 37.0)
DRG MND/OR TMMINOTHERREY 21 { 26.3) & ( 13.0
GEME TRRENSEER 0 0
HFMATOPOTETIC STEM CELL TEANSFLANTAETICN 12 ( 15.0) 4 [ 8.7)
HEMATOPOTETIC GROWIH FRCTCRS &7 ( 83.8) 42 | 91.3)
HORMZIRI. THERAPY 0 1 { 2.2)
IMAGE DTRECTED LOCET, THERAPY o 0
INTERIEUFINS, INIERFERCHS RND CYTOFINES 4 ( 5.0) 1 ( 2.2)
OMCCIYTIC VIROTHEREFPY 0 0
NOS THERRPY 20 { 25.0) T ( 15.2
BADIETTICH THERAFY 52 ( €5.0) 31 { €7.4)
BADTOPHRRMACFIUTICRL THERREY 0 0
STEM CELL INFUSIOH WITH OR WITHOUT TBI E ( 10.0) 30 8.5
SURGFRY 37 ( 46.3 32 [ €9.8)
VEICTE 1({ 1.3) 0

(B} Some subjects may heave Deen treated with more than 1 type of therary.
Source: Table 53353

Numbers analysed

The enrolled population (N=132 subjects) consisted of all subjects who signed an informed consent
form (ICF). The treated population consisted of 126 subjects (80 treated with nivo mono and 46 with
nivo+ipi). A description of the other analysis populations is provided in Table 37.

Table 37 Analysis Population in this CSR

Nivolumab +

Population Nivolumab Monotherapy Ipilimumab
Solid Hemato 75y Solid
logy
Enrolled: All subjects who signed the informed 85 47
consent form and obtained a subject number.
Treated: All subjects who received at least one 60 20 80 46
dose of any study treatment.
Response Evaluable: Treated subjects who have at 58 17 75 43
least one post-baseline overall response assessment.
Immunogenicity: All treated subjects with study
medication who have baseline and at least one post 38 13 51 35
baseline immunogenicity assessment.
Nivolumab 38 13 51 35
Ipilimumab NA NA NA 33

Source: Table S.3.2.2.1 (all enrolled subjects), Table S.3.2.7.2 (all treated subjects), Table S.5.5.1.1 (response-
evaluable subjects), Table S.7.10.2.1 (immunogenicity subjects with solid tumours), Table S.7.10.2.2
(immunogenicity subjects with hematological tumours), Table S.7.10.2.3 (all immunogenicity subjects), and Table
9.2.1.1.2 (PK evaluable subjects, nivo hemato tumours).

Assessment report
EMA/221123/2023 Page 113/177



Outcomes and estimation

The co-primary objectives for this study include antitumor effects of nivo monotherapy and nivo + ipi
combination therapy efficacy assessments. The endpoints for efficacy assessments of antitumor effects
include ORR, TTR, DOR, and OS. Other co-primary objectives include DLTs assessment, overall safety,
pharmacokinetic, and immunogenicity assessments.

Efficacy analyses were descriptive in nature. The minimum follow-up (time from LPFV date to data cut-
off date) was >24.0 months for all subjects treated with nivo mono in cohorts A and B except Cohort
B6 (N =80). The minimum follow-up was 28.3 months for all subjects treated with nivo + ipi
treatment). Efficacy results are summarized by tumour type for nivolumab monotherapy (pooled solid
tumour and haematological tumour) and for nivo + ipi (solid tumour) in Table 38.

For nivolumab monotherapy, no objective response was observed for the solid tumour cohorts (based
on 58 response evaluable subjects including melanoma) (ORR 0% [95% CI: 0.0, 6.2]) while ORR was
23.5% (95% CI: 6.8, 49.9) for haematological tumour cohort (N=17 response evaluable subjects).
Among the 4 responders (all paediatric subjects), 1 complete response (CR) in HL and 3 partial
responses (PR) (2 with HL, 1 with NHL) were observed with nivolumab monotherapy for subjects with
haematological tumours. Most response evaluable subjects treated with nivo monotherapy had either
stable disease (SD, 28.0%) or progressive disease (PD, 58.7%). The median OS was 7.00 (95% CI:
5.98, 14.06) months for solid tumours (N=60 treated subjects), and not reached for haematological
tumours (N=20 treated subjects). Overall, the median OS was 11.07 (95% CI: 6.37, 27.63) months
for nivo monotherapy (table 38).

For nivo+ipi treatment (solid tumour only based on 43 response evaluable subjects), the ORR was
4.7% (95%CI: 0.6, 15.8). Two PRs were observed with nivo +ipi for solid tumours (1 paediatric
subject with Ewing sarcoma/peripheral PNET and 1 adult subject with rhabdomyosarcoma. The
majority of the subjects with nivo + ipi treatment had PD (74.4%). The median OS was 8.87 (95% CI:
5.75, 18.50) months for subjects treated with nivo + ipi (table 38).

Table 38 Efficacy Summary — Nivolumab Monotherapy and Nivolumab + Ipilimumab Treated
Subjects in CA209070 - Parts A-D

L. e Minimum follow-
Minimum follow-up: > 24 months up: 28.3 months
DBL: 30-Sep-2019 DBL: 30-Jun-2020
Efficacy Parameter Nivolumab Nivo + Ipi
Solid Tumour Haematology Total Sol_ld Tumour
N = 60 Tumour N =80 N = 46
N =20
ORR and BOR?' P
Response-evaluable 58 17 75 43
Subjects
CR 0 1 (5.9) 1(1.3) 0
PR 0 3 (17.6) 3 (4.0) 2 (4.7)
SD 15 (25.9) 6 (35.3) 21 (28.0) 7 (16.3)
PD 38 (65.5) 6 (35.3) 44 (58.7) 32 (74.4)
Unable to determine |5 (8.6) 1 (5.9) 6 (8.0) 2 (4.7)
ORR (%)C 0/58 4/17 (23.5) 4/75 (5.3) 2/43 (4.7)
95% CI 0.0, 6.2 6.8, 49.9 1.5,13.1 0.6, 15.8
(o1

Assessment report
EMA/221123/2023 Page 114/177



Table 38 Efficacy Summary — Nivolumab Monotherapy and Nivolumab + Ipilimumab Treated
Subjects in CA209070 - Parts A-D

o . e Minimum follow-
Minimum follow-up: > 24 months up: 28.3 months
DBL: 30-Sep-2019 DBL: 30-Jun-2020
Efficacy Parameter Nivolumab Nivo + Ipi
Solid Tumour Haematology Total Solld Tumour
N = 60 Tumour N =80 N = 46
- N =20 -
Zi/sve”ts/ #Subjects 134/60 (56.7)  4/20 (20.0)  38/80 (47.5) 27/46 (58.7)
Median OS (Months)
q 7.00 (5.98, N.A. 11.07 (6.37, 8.87 (5.75, 18.50)
(95% CI) 14.06) 27.63)
0S rate (95% CI),9
%
i 62.5 (47.8, 78.0 (51.5,
6-month 74.2) 91.1) 66.6 (54.3, 76.4) |64.6 (46.3, 78.0)
i 36.4 (22.0, 78.0 (51.5,
12-month 50.9) 91.1) 48.1 (35.0, 60.1) |42.8 (25.0, 59.4)
24-month N.A N.A. N.A. 16.0 (4.3, 34.4)

Of note, in the CA209070 Interim CSR Sections 7.1 and 7.2.1 texts, two 18-year-old subjects were inadvertently described as
a paediatric subjects instead of adult. This affects 1 subject with PR in the nivo arm (with hematology tumour [HL]) and 1 subject
with with PR in the nivo+ipi arm (solid tumour [Ewing sarcoma/peripheral PNET]). These 2 subjects were >18 years (adult)
rather than the paediatric subjects (as noted in the Interim CSR Section 7.1 and 7.2.1). See Table S.5.5.2.1 in the Interim CSR;
Table S. 11.1.1 and Table S.11.2.1 (ORR in paediatric subjects) in Appendix 2 of the SCE; (ORR, by age groups) for accurate
information on responders in both the nivo and nivo+ipi arms.

b Per RECIST 1.1 Other response criteria could be used for HL, NHL, neuroblastoma, or other cohorts as relevant in those

disease indications in compliance with section 12 of the protocol.

¢ CR+ PR. ORR calculated based on response evaluable subjects. For nivo monotherapy, the subject with CR had Hodgkin

lymphoma, and the 3 subjects with PR had HL (2 subjects) and NHL (1 subject). For nivo+ipi, the 2 subjects with PR had Ewing
sarcoma/peripheral PNET and rhabdomyosarcoma (1 subject each).

d Based on Kaplan-Meier estimates
d except for Part B6, where 2 subjects had < 24 months of minimum follow-up

Source: Table 7.1-1 of the CA209070 Interim CSR
Objective Response Rate (ORR)

ORR and BOR results by pooled solid tumour vs haematology tumour vs total for all response evaluable
population are presented in table 39 and results are described above. For nivo treated subjects with
solid tumour, no objective response was observed; whereas for subjects with haematological tumour,

1 paediatric subject (with Hodgkin lymphoma) had CR and 3 paediatric subjects (2 with Hodgkin
lymphoma, 1 with non-Hodgkin lymphoma) had PR with an ORR of 23.5% (95% CI: 6.8, 49.9). For
subjects with nivo + ipi treatment, there were 2 responders with PR (1 paediatric subject with Ewing
sarcoma/peripheral PNET and 1 adult subject with rhabdomyosarcoma), with an ORR of 4.7% (95%
CI: 0.6, 15.8).

None of the B and D cohorts were expanded to stage 2 of the planned Simon’s two stage design.

Results are also available by tumour type for all response evaluable population in table 39.

Table 39 Best Overall Response and Objective Response Rate Pooled Analysis: By Disease
Indication and Treatment — All Response Evaluable Subjects
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Complete Bartial Stable Drogressive Tnable o
Total Fesponss Fesponss Liz=as= a5 Detsrmine
H CR) (ER] [E=ink (BT (UTD)

HODEFOIN LiMPHCRME

NIVOLIMAEE 10 1 {10.0) 2 (20.00 5 (50,00 2 ( 20.0) o 3710 (30.0%) 6.7, €5.2
NOM-HODEIN LMPHCMR

NTWOLIMEE 7 0 1 (14.3) 1 14.3) 4 [ 57.1) 1 [ 14.3) 1/7 (14 _3%) 0.4, 57.9
NETROETASTCRME

NTWOLIMEE 20

[=gT]
ey
o
[

NOWOLMAE + IPILIMMIE 1

EWING SRR OR DERIDEEDRL

BET

NIVOLIREAE 10 0 0 1 {1l0.0) B ( BD.O) 1 (10,0 0/10 0.0,

NIVOLIMAE + IPILIMIMRE 9 0 11.1) 0 8 [ BB.9) 0 1/9 {11.1%) 0.3,
CETECSRRCCHE,

NIVOLIMEE 12 0 ¥ 2 { 1le.T) 7 [ 58.3) 3 [ 25.0) 0/12 0.0, 26.5

NIVOLIMAE + IPILIMIMIE 12 0 ¥ 1{ 8.3) g [ 75.0) 2 [ 16.7 0/12 0.0, 26.5
FEREDOMTCSRRCIME

NIVOLIMAEE 11 0 0 2 {18.2) 5072.7) 1§ 9.1) 0/11 0.0, 28

NIVOLIMRE + IFILIMIMREE 9 0 1{11.1) 2 {22.2) 6 { 66.7) ] 1/% {11.1%) 0.3, 48
MELZNOER

NIVOLIMAEE 1 0 0 ¥ 1 (100.0) 0 /1 0.0, 97.5
SOLID TIMCE, MGS

NIVOLIMES 4 0 ¥ L2 3 (75.0) 0 0/4 0.0, &0.2

NOVOLIMAR + IFILIMIMAER 12 0 0 4 (3 B ([ 86.7) 0 0/12 0.0, 26.5
Ber PECIST 1.1. Other response criteria could be ussed for HL, NEL, neurchlastoma, or other cchorts as relsvant in those dissase
indications, in complisnce with section 12 of the protocol.

1) B+ ER
Source: Table 5.5.5.1.2

Overall Survival (0S)

OS results by pooled solid tumour vs haematological tumour vs total for all treated subjects are
presented in Table 40. Overall, 38 (47.5%) subjects had died with nivolumab treatment and 27
(58.7%) subjects had died with nivo + ipi treatment (table 40).

The Kaplan-Meier plot of OS by solid tumour or haematological tumour for nivo treated subjects and
solid tumour for nivo+ipi treated subjects are presented in Figure 41. The median OS was 7.00 (95%
CI: 5.98, 14.06) months for nivo treated subjects with solid tumour, and 8.87 (95% CI: 5.75, 18.50)
months for nivo + ipi treated subjects with solid tumour. The median OS had not been reached for nivo
treated subjects with haematological tumour.

Table 40 Overall Survival Rates - Pooled Analysis: Solid vs. Haematology vs. Total for Each
Treatment - All Treated Subjects

] E
i
=
1]
[xs]

b

e

LN G

Nk,
N.A

a The minimum follow-up (time from LPFV date to data cut-off date) was > 24.0 months for all subjects treated with nivo mono in cohorts A and
B except Cohort B6

Based on Kaplan-Meier Estimates
N.A: Not Available: minimum follow up not reached.
Source: Table S.5.23.1
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Figure 41 Kaplan-Meier Plot of Overall Survival - Pooled Analysis: Solid vs. Hemato vs. Total

for Each Treatment - All Treated Subjects
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The status of censored subjects for OS overall by treatment, and by solid tumour or haematological
tumour is presented in Table 41. For nivo treatment, 42/80 (52.5%) subjects were censored for OS at
DBL. Of the censored subjects, only 1 subject with haematological tumour was still on-treatment, 25
(31.3%) subjects were in follow-up, and 16 (20.0%) subjects were off study. For nivo + ipi treatment,
19/46 (41.3%) subjects were censored for OS at DBL. Of the censored subjects, no subjects were still

on-treatment, 5 (10.9%) subjects were in follow-up, and 14 subjects (30.4%) were off study.

Table 41 Status of Censored Subjects, OS Primary Analysis - Pooled Analysis: Solid vs.
Haematology vs. Total for Each Treatment - All Treated Subjects

Hin Hivo + Ipd
Solid Hemato Total Solid
H = &0 =12z i = B0 = 4¢
MIMEER, OF DEATHS (%) 34 | 56.7) 4 [ 20.0) 38 [ 47.8) 27 (58T
NIMEER OF SIBJECTS CEMSCRED (%) 26 1 43.3) 1 [ A 42 { 52.5) 15 { 41.3)
SIRTUS OF CEMSCEED STHJECTS (%)
STILL (H-TRERTHENT 0 1 5.0 1{ 1.3 0
I ECLLOW-UF 12 [ 2 13 { &5.0) 25 { 31.3) =1
OFF STUDY 14 [ 23.3) 2 [ 10.0} 16 { 20.0) 14
FOERNRL OF CCHEENT FUR RNY FURTHER 4 6.7 2 ([ 10.0) & 7.5} 2
EEQUIDED CESERVETIONS CR [RTR SUBMISSION
LOST TO FCLIOW-UD 2 3.3) 0 z 2.5} 4 { 8.7
ENROLIMENT CWTO RNOTHER. COF TEERAPEUTIC B { 13.3) o B [ 10.0) g8 (17.4)

(ENTI-CINCER) STUDE

Source: Table S.5.37.1
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Secondary Efficacy Endpoints

PD-L1 expression was defined as the percent of tumour cells membrane staining in a minimum of

100 evaluable tumour cells per validated Dako PD-L1 IHC assay. Analyses for tumour cell PD-L1
expression were based on baseline PD-L1 >1% or <1%. 63/80 (78.8%) subjects with nivo treatment,
and 39/46 (84.8%) subjects with nivo + ipi treatment had quantifiable PD-L1 expression at baseline.
41 of 63 subjects (65.1%) with nivo treatment and 32 of 39 subjects (82.1%) with nivo + ipi
treatment had baseline PD-L1 <1%. For subjects with haematological tumours, within the HL cohort,
all 10 subjects had quantifiable PD-L1 at baseline, among them 9 (90.0%) subjects had PD-L1 >1%.
In the NHL cohort, 8 out of 10 subjects had quantifiable PD-L1 at baseline, among them 6 (75.0%)
subjects had PD-L1 >1%. For subjects with solid tumours (neuroblastoma, Ewing sarcoma/ peripheral
PNET, osteosarcoma, rhabdomyosarcoma, melanoma, solid tumour NOS), the majority of the subjects
had PD-L1 <1%.

Nivolumab Monotherapy

Of the 80 subjects treated with nivolumab monotherapy, 22 (27.5%) subjects had baseline PD-L1
expression 21%, 41 (51.3%) subjects had PD-L1 expression <1%, and 17 (21.3%) subjects were
without quantifiable PD-L1 at baseline (Table 42). Three paediatric subjects (2 with HL, 1 with NHL) in
the PD-L1 =1% subgroup had PR, and 1 paediatric subject (with HL) in the PD-L1 missing subgroup
had CR. No subjects from the PD-L1 <1% subgroup had either CR or PR. Small subgroup sizes
preclude firm conclusions.

Nivolumab + Ipilimumab

Of the 46 subjects treated with nivo + ipi treatment, 7 (15.2%) subjects had baseline PD-L1
expression 21%, 32 (69.6%) subjects had PD-L1 expression <1%, and 7 (15.2%) subjects were
without quantifiable PD-L1 at baseline (Table 42). One paediatric subject in the PD-L1 >1% subgroup
with Ewing sarcoma/peripheral PNET and 1 adult subject in the PD-L1 <1% subgroup with
rhabdomyosarcoma had PR, and no subjects from the PD-L1 missing subgroup had either CR or PR.
Small subgroup sizes preclude firm conclusions.

Table 42 Best Overall Response and Objective Response Rate by PD-L1 Tumour Cells
Expression at Baseline by Treatment - All Treated Subjects in CA209070 - Parts A-D

Nivo Nivo + Ipi
Baseline PD-L1 Status N = 80 N = 46
SUBJECTS WITH BASELINE PD-L1 EXPRESSION >= 1% 22 ( 27.5) 7 (15.2)
BEST OVERALL RESPONSE:
COMPLETE RESPONSE (CR) 0/22 0/ 7
PARTIAL RESPONSE (PR) 3/22 ( 13.6) 1/ 7 ( 14.3)
STABLE DISEASE (SD) 8/22 ( 36.4) 3/ 7 (42.9)
PROGRESSIVE DISEASE (PD) 9/22 ( 40.9) 3/ 7 ( 42.9)
UNABLE TO DETERMINE (UID) 2/22 ( 9.1) 0/ 7
SUBJECTS WITH BASELINE PD-L1 EXPRESSION < 1% 41 ( 51.3) 32 ( 69.0)
BEST OVERALL RESPONSE:
COMPLETE RESPONSE (CR) 0/41 0/32
PARTTAL RESPONSE (PR) 0/41 1/32 ( 3.1)
STARLE DISEASE (SD) 9/41 ( 22.0) 4/32 ( 12.5)
PROGRESSIVE: DISEASE (PD) 25/41 ( 61.0) 24/32 ( 75.0)
UNARLE, TO DETERMINE (UTD) 7/41 ( 17.1) 3/32 ( 9.4)
SUBJECTS WITHOUT PD-L1 QUANTIFIABLE AT BRASELINE 17 ( 21.3) 7 ( 15.2)
BEST OVERALL RESPONSE:
COMPLETE RESPONSE (CR) 1/17 ( 5.9) 0/ 7
PARTTAL RESPONSE (PR) 0/17 0/ 7
STARLE DISEASE (SD) 4/17 ( 23.5) 0/ 7
PROGRESSIVE: DISEASE (PD) 10/17 ( 58.8) 5/ 7 ( 71.4)
UNABLE TO DETERMINE (UID) 2/17 ( 11.8) 2/ 7 ( 28.6)

Source: Table 7.3-2 of the CA0209070 Interim CSR
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Ancillary analyses

Age Subgroups including Adolescent Population

Nivolumab

No major differences in OS and ORR were observed among the age subgroups (=212 to <18 years, <18
years, and =18 years).

In subjects =12 to <18 years, responses were observed in 2 subjects with haematological tumours

including 1 complete response in HL and 1 partial response in NHL (ORR 6.5% [95% CI: 0.8, 21.4]),
while no responses were observed in subjects with solid tumours. Nine (29.0%) subjects 212 to <18
years (5 subjects with solid tumours and 4 with haematology tumours) showed SD as the BOR (Table

43).

Among 2 responders =12 to <18 years with haematology tumours, TTR was 2.7 months for HL subject
with CR and 8.6 months for NHL subject with PR. DOR was 1.0 month for HL subject with CR and 2.7
months for NHL subject with PR; DOR was censored on the date of their last evaluable tumour
assessment for subject with PR.

In subjects =12 to <18 years, the 12-month OS rate was 46.6% (95% CI: 26.2%, 64.7%) and 24
month OS was not reached (Table 44).

Nivo+Ipi

In subjects 212 to < 18 years, no responses (CR or PR) were observed with nivo+ipi in subjects with
the non-lymphoma, solid tumours; SD was observed in 4 (21.1%) subjects (Table 43). In subjects
>12 to <18 years, the 12-month OS rate was 45.5% (95% CI: 17.5%, 70.1%) and 24 month OS was
30.3% (95% CI: 6.1%, 60.1%) (Table 44).

Table 43 ORR and BOR by Age Subgroups - Nivolumab and Nivolumab + Ipilimumab -
All Treated Response Evaluable Subjects in CA209070 - Parts A-D

Minimum follow-up: > 24 months
DBL: 30-Sep-2019

Minimum follow-up: 28.3 months
DBL: 30-Jun-2020

Age Nivolumab Nivo+Ipi
Subgroups >12to >12to
(yeafs) P 18 <18 >18 <18 <18 >18
Response-
evaluable 31 60 15 19 30 13
Subjects, N
CR 1(3.2) 1(1.7) 0 0 0 0
PR 1(3.2) 2(3.3) 1(6.7) 0 0 2 (15.4)
17 4
SD 9(29.0) 28.&) 4(26.7) 21(.1) 5(16.7) 2(15.4)
16 35 15 25

PD 51.(6) ss.g) 9(60.0) 78.(9) 83.(3) 7(338)
Unable to 4(12.9) 5( 83) 1(6.7) 0 0 2 (15.4)
determine

b 6.5 5.0 6.7 0 0 15.4
ORR% 0.8, (1.0, 0.2, (0.0, (0.0, (1.9,
(95% CI) 21.4) 13.9) 31.9) 17.6) 11.6) 45.4)

a

b

BOR per RECIST 1.1.

CR + PR. ORR calculated based on response evaluable subjects.
Source: refer to Table S.5.5.2.1 of the CA209070 Interim CSR
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Table 44 OS by Age Subgroups - Nivolumab and Nivolumab + Ipilimumab - All Treated
Subjects in CA209070 - Parts A-D

Minimum follow-up: > 24 months Minimum follow-up: 28.3 months
DBL: 30-Sep-2019 DBL: 30-Jun-2020
Nivolumab Nivo+Ipi
> >
(years) n=133 n = 64 n=16 n=20 n=33 n=13
#event/#subjects 15/33 ( 30/64 8/16 ( 10/20 ( 19/33 8/13 (
(%) 45.5) (46.9) 50.0) 50.0) (57.6) 61.5)
mOS. months 6.67 6.67 14.06 8.87 8.25 19.91
T (4.99, (5.98, (7.00, (5.62, (5.45, (5.16,
(95% CI)
N.A) N.A) N.A) 33.08) 16.95) N.A))
OS rate (95% CI),* %
65.3 60.7 87.1 72.8 64.1 66.6
6-month (44.5, (46.3, (57.3, (41.5, (41.3, (33.1,
79.9) 72.4) 96.6) 89.2) 79.9) 86.1)
46.6 45.5 571 455 37.4 55.5
12-month (26.2, (30.6, (27.9, (17.5, 17.3, (22.8,
64.7) 59.3) 78.2) 70.1) 57.5) 79.1)
30.3 15.0 18.5
24-month N.A. N.A. N.A. (6.1, (2.7, (1.0,
60.1) 36.7) 53.8)

2 Based on Kaplan-Meier estimates

Source: Table S.8.1.2 and Table S.9.1.2 in Appendix 2

Figure 42 Kaplan-Meier Plot of OS — Pooled Analysis: Solid vs. Hemato vs. Total for Each
Treatment by Age group - All Treated Subjects in CA209070. Age group: =21 - <18 years
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Overall Survival (Months)

Number of Subjects at Risk
Nivo (Solid)

49 35 17 10 7 6 6 6 6 5 4 3 3
Nivo (Hemato)

5119 8 5 5 5 5 4 3 1 1 0
Nivo (Total)

64 46 26 18 12 11 11 11 10 8 5 4 3
Nivo + Ipi (Solid)

33 22126 6 4 3 2 2 2 2 2 1 1 1
--®-- Nivo (Solid) (events : 26/49), median and 95% Cl : 6.14 (5.39, 24.67)

A - Nivo (Hemato) (events : 4/15), median and 95% CI : N.A. (2.33, N.A)

2
0
2

o o o
o © O
o © O
o o o o
o O ©o o

—© - Nivo (Total) (events : 30/64), median and 95% CIl : 6.67 (5.98, N.A.)
—&— Nivo + Ipi (Solid) (events : 19/33), median and 95% CI : 8.25 (5.45, 16.95)

Figure 43 Kaplan-Meier Plot of OS — Pooled Analysis: Solid vs. Hemato vs. Total for Each
Treatment by Age group - All Treated Subjects in CA209070. Age group: =212 - <18 years
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Probability of Overall Survival

0.2

0.1

0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Overall Survival (Months)
Number of Subjects at Risk

Nivo (Solid)

23 18 8 3 2 2 2 2 2 1 1 1 1 0 0 0 0 0 O
Nivo (Hemato)

6 6 6 4 4 4 4 3 3 1 1 0 0 0 0 O O O

Nivo (Total)

3324 14 9 6 6 6 6 5 4 2 2 1 0 0 0 0 0 O
Nivo + Ipi (Solid)

20 14 8 4 4 3 3 2 2 2 2 2 1 1 1 1 1 0O O
--@-- Nivo (Solid) (events : 12/23), median and 95% CIl : 6.14 (4.99, 24 67)
A Nivo (Hemato) (events : 3/10), median and 95% CI : N.A. (0.89, N.A)
—© - Nivo (Total) (events : 15/33), median and 95% CI| : 6.67 (4.99, N.A.)

—&— Nivo + Ipi (Solid) (events : 10/20), median and 95% CI : 8.87 (5.62, 33.08)

Adolescent (n=1) Subject with Melanoma in Study CA209070

There was one adolescent (15-year-old) subject with advanced melanoma in Part B who received
nivolumab 3 mg/kg. This Asian, female subject had a Lansky performance status of 90, received prior
lines of anticancer therapies (non-myelosuppressive chemotherapy and immunotherapies [interferon
alpha and dendritic cells combined with cytokine-induced killer cells) and underwent surgery (3
resections).

The subject’s BOR was PD. During treatment, the only AE experienced by the subject was Grade 1
constipation. The subject discontinued treatment due to PD and the subject died due to disease
progression 137 days after receiving the last dose of nivolumab.

Summary of main study/(ies)

The following table 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 45 Summary of Efficacy for trial CA209070

Title: A phase 1/2 study of nivolumab in children, adolescents, and young adults with
recurrent or refractory solid tumours as a single agent and in combination with ipilimumab

Study identifier CA209070, ADVL1412
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Design Study CA209070 is a dose-confirmation and dose-expansion study of nivolumab
with or without ipilimumab in paediatric and young adult (<30 years) subjects
with recurrent or refractory solid tumours including lymphoma. This COG clinical
study is included as one of the agreed measures in both approved PIPs for
nivolumab (procedures ref. EMEA-001407-PIP01-12-M03 and EMEA-001407-
PIP02-15-MO5).

The study consisted of 5 parts:
e Part A: nivo 3 mg/kg Q2W in advanced solid tumours; subjects 1 - <18
years.
e Part B: nivo 3 mg/kg Q2W in NBL, osteosarcoma, Ewing sarcoma, HL,
NHL, MEL, NBL (MIGB only), RMS; subjects 1 — 30 years old.
e Part C: nivo+ipi dose escalation (2 dose levels) in advanced solid
tumours; subjects 1 - <18 years.
1. Nivo 1 mg/kg + ipi 1 mg/kg Q3W x 4 cycles followed by nivo 3 mg/kg
Q2W cycles 5+ until progression
2. Nivo 3 mg/kg + ipi 1 mg/kg Q3W x 4 cycles followed by nivo 3 mg/kg
Q2W cycles 5+ until progression
e Part D: Nivo 3 mg/kg + ipi 1 mg/kg Q3W x 4 cycles followed by nivo 3
mg/kg Q2W for cycles 5+ until progression in NBL, osteosarcoma, RMS,
Ewing sarcoma, NHL, NBL (MIBG only); subjects 1-30 yrs
e Part E: Nivo 1 mg/kg + ipi 3 mg/kg Q3W x 4 cycles followed by nivo 3
mg/kg Q2W cycles 5+ until progression in rhabdomyosarcoma, Ewing
sarcoma; subjects 1-30 yrs old
Duration of main phase:
Nivo (Parts A and B): FPFV: 03-Apr-2015; LPFV: 31-Jul-2018; DBL:
30-Sept-2019
Nivo+ipi (Parts C and D): FPFV: 13-Aug-2015; LPFV: 20-Feb-2018; DBL:
30-Jun-2020
Hypothesis Nivolumab 3 mg/kg alone or in combination with ipilimumab 1 mg/kg is safe and

tolerable and have antitumor activity in paediatric subjects with relapsed or
refractory solid tumours with adequate exposure to nivolumab.

Treatments groups Nivolumab N=80 (for treatment, see above)
Nivolumab + Ipilimumab N=46 (for treatment, see above)
Endpoints and Primary ORR Number of responders divided by the sum of the
definitions endpoint number of responders and non-responders,
multiplied by 100.
Other TTR Time from the date of first dose of study
endpoint medication to the first response date (CR or PR,

whichever occurred first), as assessed by the
investigator and confirmed by Central Review.
TTR was evaluated for responders only. Note that
when confirmation was required, it was the time
from the first study dose date to the date the
response was first observed (the initial response

date).
Primary DOR Time between the first response date (CR or PR
endpoint whichever is recorded first), as determined by

the investigator and confirmed by Central
Review, to the date of the first documented
tumour progression or death due to any cause,
whichever occurs first.

Other 0s Time from the date of first dose of study
endpoint medication to the date of death from any cause.
For subjects that were alive, their survival time
was censored at the date of last contact date (or
“last known alive date”).

Database lock

Interim CSR based on the DBLs of 30-Sep-2019 (Parts A and B) and 30-Jun-
2020 (Parts C and D) summarizes results for Parts A-D.

Results and Analysis

Analysis
description

Primary Analysis: DBL for Parts A-B (nivolumab monotherapy) 30-Sep-2019.
DBL for Parts C-D (nivolumab + ipilimumab) 30-Jun-2020
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Analysis population Across all cohorts in Parts A to D, a total of 132 subjects were enrolled and 126
and time point treated: 80 subjects treated with nivolumab (Parts A and B) and 46 treated
description with nivo+ipi (Parts C and D)
Descriptive statistics Treatment group Nivolumab monotherapy Nivolumab + Ipilimumab
and estimate N=80 N=46
variability Number of subjects 75 (response evaluable) 43 (response evaluable)
ORR 4/75 2/43 (4.7)
(%)
(95% CI) (1.5, 13.1) (0.6, 15.8)
Median OS 11.07 8.87
(months)
(95% CI) (6.37, 27.63) (5.75, 18.50)
Notes Efficacy of Nivolumab and Nivolumab + Ipilimumab in All Treated Subjects in
Study CA209070 Parts A-D

Supportive studies

Study CA209067: A Phase 3, Randomized, Double-blind Study of Nivolumab Monotherapy or
Nivolumab Combined with Ipilimumab versus Ipilimumab Monotherapy in Subjects with

Previously Untreated Unresectable or Metastatic Melanoma

Study CA209067 provides data for nivolumab monotherapy and nivo+ipi in subjects =18 years in the
approved advanced melanoma indication in adult patients.

Demographics and Baseline Disease Characteristics

No subjects aged <18 years were enrolled in CA209067. Demographic and baseline disease
characteristics for all randomized subjects based on the 17-Feb-2015 DBL (final PFS analysis, interim

CSR) were generally balanced across the 3 treatment arms.

Table 46 Key Demographic and Baseline Characteristics - All Randomized Subjects

CA209067
Nivo Nivo-tipi Ipi Total
N =316 N =314 N =315 N =945
Age, median (range), 60.0 61.0 62.0 61.0
yrs (25,90) (18, 88) (18, 89) (18, 90)
Male (n, %) 202 ( 63.9) 206 ( 65.6) 202 (64.1) 610 ( 64.6)
White (n, %) 308 (97.5) 310 (98.7) 303 (96.2) 921 (97.5)
ECOG PS, n (%)
0 238 (75.3) 230 (73.2) 224 (71.1) 692 (73.2)
1 77 (24.4) 83 (26.4) 91 (28.9) 251 (26.6)
2 1(0.3) 0 0 1(0.1)
not reported 0 1(0.3) 0 1(0.1)
PD-LI status (IVRS)
positive 143 (45.3) 144 (45.9) 144 (45.7) 431 (45.6)
173 (54.7) 170 (54.1) 171 (54.3) 514 (54.4)
negative/indeterminate
M stage at study entry (CRF)
MO/M1A/M1B 131 (41.5) 129 (41.1) 126 (40.0) 386 (40.8)
MI1C 185 ( 58.5) 185 ( 58.9) 189 ( 60.0) 559 (59.2)

AJCC stage at study entry
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Table 46 Key Demographic and Baseline Characteristics - All Randomized Subjects
CA209067

Nivo Nivo-tipi Ipi Total
N =316 N =314 N =315 N =945
Stage 111 25( 7.9 17( 5.4) 22( 7.0) 64 ( 6.8)
Stage IV 291 (92.1) 297 (94.6) 293 (93.0) 881(93.2)
Baseline LDH
<ULN 196 ( 62.0) 199 (63.4) 194 (61.6) 589 (62.3)
>ULN 112 (35.4) 114 (36.3) 115 (36.5) 341 (36.1)
History of brain 8( 2.5 11( 3.5) 15( 4.8) 34( 3.6)
metastasis
BRAF status (IVRS)
mutant 100 ( 31.6) 101 (32.2) 97 (30.8) 298 (31.5)
wildtype 216 (68.4) 213 (67.8) 218 (69.2) 647 (68.5)

Source: refer to Table 5.3.1-1, Table 5.3.2-1, Table 5.3.3-1, and Table S.3.2 of the CA209067 Interim CSR

Efficacy

At the pre-specified final OS analysis (28 months minimum follow-up for OS and ORR; 18 minimum
months follow-up for PFS), both nivolumab and nivo+ipi demonstrated statistically significant
improvements in OS and PFS as well as in ORR compared to ipilimumab alone in adult subjects with
advanced melanoma (Table 47). Of note, CA209067 was not designed to assess whether adding
ipilimumab to nivolumab improves PFS or OS compared to nivolumab as a single agent, although

exploratory analyses were provided.

Table 47 Efficacy Summary - All Randomized Subjects - CA209067

Efficacy Parameter

Minimum follow-up for OS and ORR: 28 months

Minimum follow-up for PFS: 18 months

DBL: 13-Sep-2016

Nivo Nivo+ipi Ipi
N =316 N =314 N=315
Co-primary endpoints
0s
Events, n (%) 142 (44.9) 128 (40.8) 197 (62.5)
a NvsI N+l vs I

HR (98% CI) 0.63 (0.48, 0.81) 0.55 (0.42, 0.72)

p-value® <0.0001 <0.0001

mOS (95% CI), months® NA (29.08, NA) NA ;Z'gf)(n'o&

OS rate, (95% CI)
24 months

0.59 (0.53, 0.64)

0.64 (0.59, 0.69)

0.45 (0.39, 0.50)

PFS
Events, n (%)

HR (95% CI)?

mPFS (95% CI), months®

PFS rate, (95% CI) %
24 months

195 (61.7)

NvsI
0.54 (0.45, 0.66)

6.87 (4.34, 9.46)

0.37 (0.31, 0.43)

169 (53.8)

N+l vs 1
0.42 (0.34,0.51)

11.73 (8.90, 21.88)

0.43 (0.37, 0.48)

253 (80.3)

2.86 (2.79, 3.15)

0.12 (0.09, 0.17)
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Table 47 Efficacy Summary - All Randomized Subjects - CA209067

Efficacy Parameter

Minimum follow-up for OS and ORR: 28 months

Minimum follow-up for PFS: 18 months

DBL: 13-Sep-2016

Nivo Nivo+ipi Ipi
N =316 N =314 N=315
Secondary Endpoints
CR rate® 47 (14.9%) 54 (17.2%) 14 (4.4%)
ORR'
N responders (%) 141 (44.6%) 185 (58.9%) 60 (19.0%)
95% CI 39.1,50.3 53.3,64.4 14.9,23.8
Nvsl N+l vs1
; g
Difference of ORRs (95% CI) 25.7% (18.9, 32.5) 39.7% (32.89, 46.5)
Exploratory Endpoints
Randomized Subjects with a Nivo Nivo+Ipi Ipi
Response N=141 N=185 N=60
Time to Objective Response
Median
(Min, Max), months 2.79(2.3,32.9) 2.76 (1.1, 28.8) 2.79(2.5,17.3)

Duration of Objective Response

Ongoing responder (as of the last
available tumour assessment), n/N
(%0)

Median (95% CI), monthsh

. i
Min, Max

94/141 (66.7)

31.11 31.11, NA)
0.0,32.3

124/185 (67.0)

NA
0.0, 33.3

30/60 (50.0)

18.20 (8.34, NA)
0.0,31.5

h

i

Stratified Cox proportional hazard model.

Log-rank Test stratified by PD-L1 status, BRAF status, and M stage at screening as entered into the [IVRS.

Kaplan-Meier estimate. NA - not available/not estimable

Kaplan-Meier estimate.

Per RECIST 1.1.

Confidence interval based on the Clopper and Pearson method.

The estimate of the difference in ORR and corresponding 95% CI is based on Cochran-Mantel-Haenszel method
of weighting, adjusting for PD-L1 status, BRAF status and M-stage at screening as entered into the IVRS.

Median computed using Kaplan-Meier product-limit method.

Censored observation.

Source: refer to Table 7.1-1 of the CA209067 Final CSR

Efficacy results with longer follow-up (minimum follow-up for OS of 48 months and 60 months)

remained consistent with the results of the final OS analysis at a minimum follow-up of 28 months
(Table 48). Recently, updated results with extended follow-up (at least 7.5 years, DBL of 12-Nov-
2021) have been provided and efficacy data concurred with the previous results.
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Table 48 Efficacy Summary - Long-Term Follow-up - All Randomized Subjects - CA209067

48 Months Follow-up for OS

60 Months Follow-up for OS

Efficacy DBL: 10-May-2018 DBL: 02-Jul-2019
Parameter Nivo Nivo-+ipi Ipi Nivo Nivo-+ipi Ipi
N =316 N=314 N=315 N =316 N =314 N =315
Co-primary endpoints
oS
g};’n“’ n 168 (53.2) 147 (46.8)  218(69.2) 176 (55.7) 152 (48.4) 230 (73.0)
(1)
NvsI N+ vs I NvsI N+l vs 1
HR 0.65 0.54 0.63 0.52
(95% CI)* : (0.44, (0.52, (0.42,
(053,0.79) 67y 0.76) 0.64)
mOS (95% 36.93 NA 19.94 36.93 NA 19.94
b (28.25, (38.18, (16.85, (28.25, (38.18, (16.85,
CI), months
; NA) NA) 24.61) 58.71) NA) 24.61)
OS rate, (95% CI)
0.46 0.53 0.30 0.47 0.53 0.30
48 months (0.41, (0.47, (0.25, (0.41, (0.47, (0.25,
0.52) 0.58) 0.35) 0.52) 0.58) 0.35)
0.44 0.52 0.26
60 months - - - (0.39, (0.46, (0.22,
0.50) 0.57) 0.31)
PFS
g};’n“’ n 201 (63.6) 182(58.0)  258(81.9) | 203 (64.2) 182(58.0) 261 (82.9)
()
NvsI N+ vs I 10\15"35 ! N+ vs I
HR 0.53 0.42 (0.4 0.42
(95% CI)* (0.44,0.64)  (0.35, 0.64) (0.35,
0.51) : 0.51)
mPES O% o e 679 G & o
C . 5 . 5 . ) . ) . D) M >
CI), months 10.18) 19.32) 3.15) 10.18) 19.32) 3.15)
PFS rate,
(95% CI) %
031 0.37 0.09 0.30 0.37 0.09
48 months 025,036 (3L (0.06, (0.25, (0.31, (0.06,
R 0.42) 0.13) 0.36) 0.42) 0.13)
0.29 0.36 0.08
60 months (0.24, (0.31, (0.05,
0.35) 0.42) 0.12)
Secondary endpoints
CR Rate’ 56(177%)  67(21.3%) 16 (5.1%) 60 (19.0%) 69 (22.0%) 18 (5.7%)
ORR®
N responders 141 183 o 141 183 60
(%) (44.6%) (58.3%) 60 (19.0%)1 (44 6%) (58.3%) (19.0%)
95% CI 39.1,50.3 52.6, 63.8 14.9,23.8 39.1,50.3 52.6, 63.8 14.9,23.8
ORRs 25.6% (322, (1838, (322,
(95% CI) (18.8,325) 459 32.5) 45.9)
Exploratory endpoints
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Table 48 Efficacy Summary - Long-Term Follow-up - All Randomized Subjects - CA209067

48 Months Follow-up for OS 60 Months Follow-up for OS
Efficacy DBL: 10-May-2018 DBL: 02-Jul-2019
Parameter Nivo Nivo+ipi Ipi Nivo Nivo-+ipi Ipi

N =316 N=314 N=315 N =316 N =314 N =315
Randomized
Subjects Nivo Nivo+Ipi Ipi Nivo Nivo+Ipi Ipi
with a N=141 N=183 N=60 N=141 N=183 N=60
Response
Time to Objective Response
?ﬁf;a&ax) 2.79 2.76 2.86 2.79 2.76 2.86
mon(hs ’ (2.3,42.9) (1.1, 48.6) (2.5,49.7) (2.3,42.9) (1.1,27.8) (2.5,49.7)

Duration of Objective Response

Ongoing

responder (as

;’gﬁzgst 88/141 112/183 26/60 86/141 113/183 24/60
tumour (62.4) (61.2) (43.3) (61.0) (61.7) (40.0)
assessment),

n/N (%)

Median NA 50.07 1430 NA 1439
(95% CI), (45.70, (44.02, 3 '34 NA) (50.43, NA (8.34,
months® NA) NA) o NA) 53.65)
Min, Maxh 0.0, 50.8 0.0,53.5 0.0, 50.5 0.0, 63.3 0.0, 65.2 0.0, 61.9

Stratified Cox proportional hazard model.

Kaplan-Meier estimate. NA - not available/not estimable
Kaplan-Meier estimate.

Per RECIST 1.1.

Confidence interval based on the Clopper and Pearson method.

The estimate of the difference in ORR and corresponding 95% CI is based on Cochran-Mantel-Haenszel method
of weighting, adjusting for PD-L1 status, BRAF status and M-stage at screening as entered into the IVRS.

g

" Censored observation.
Source: refer to Table 3.1-1 of the of the Addendum 02 to the CA209067 Final CSR (48-month follow-up) and
Table 4.1-1 of the Addendum 03 to the CA209067 Final CSR (60-month follow-up)

Median computed using Kaplan-Meier product-limit method.

Study CA209915: A Phase 3, Randomized, Double-blind Study of Adjuvant Immunotherapy
with Nivolumab Combined with Ipilimumab versus Nivolumab Monotherapy after Complete
Resection of Stage IIIb/c/d or Stage IV Melanoma

Study CA209915 was designed to investigate whether nivolumab and ipilimumab combination
treatment will improve RFS compared to nivolumab monotherapy (primary outcome) as adjuvant
treatment in patients with completely resected Stage IIIb/c/d or Stage IV no evidence of disease
(NED) melanoma. A total of 1844 adults and adolescents between 12 to <18 years of age were
randomized to nivolumab + ipilimumab or nivolumab monotherapy. Of these, 3 adolescent subjects
were randomized and treated; 2 adolescents were treated with nivolumab monotherapy and 1
adolescent was treated with nivolumab + ipilimumab combination therapy. This study was assessed
within procedure EMEA/H/C/003985/P46/043.
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Of the 1844 subjects randomized to nivolumab + ipilimumab or nivolumab, 1833 (99.4%) were
treated (916 with nivolumab + ipilimumab, 917 with nivolumab).

For the 3 included adolescents between 12 to <18 years of age, the dosing of nivolumab was based on
body weight as follows: Q2W dosing - 3 mg/kg IV Q2W up to a maximum of 240 mg; Q4W dosing - 6
mg/kg Q4W up to a maximum of 480 mg.

Table 49 Baseline Disease Characteristics in Adolescent Subjects - CA209915

Bo=/Sex/Racs Completion Ipmph Equivocs]l Ipmph  Tumor Location of Elanoms
Mode Disssction  Hodes Present Crigin Primary Tumox Subtype
Mivolumak
15/MC 0.4 IES Ho RECUFFENT SEIN CUTRHEDIS
16/E/C 10.1 YES Mo DEIEEY SEIN CUTRKECTS
Ho CETMEEY LYMPE MCODE CTHER.
; Erzssnce of
Total Hmber of in In ansit

Tumoe Tumor—Tmrolwed Sx

Ulceration  Lymph Node Fegimnal M

Szatus Imrolvemesnt Lymph MNodes =)

EFMOEN WOT FEPCRIED 2 - 3 HOT BEDORTEDY WOT APDLICZEIE
1E/E/C STHNE IITC/ITID =2.0-4.0 EEESENT CLINICALLY 1 i HOT REDLICEEIE

STACE ITIC DETECTED CRLY 1
16/M/C STACE ITIC/ITID 2. 0-4.0 RBSENT CLINTCALLY =4 =4 WOT APELICZAIE
STAEE ITIC CETECTED RND 1
CLINICRLLY
OCCULT

*di screpancy from IRT. -
Source: refer oo Appendix 3.4 and Appendix 3.5 of the CAZ09%15 Primary CSR-

Study CA209915 did not meet the primary endpoint demonstrating statistically significant
improvement in RFS with nivo+ipi vs nivo in all randomized subjects or all randomized subjects with
tumour PD L1 < 1%. All randomized HR 0.92 [97.295% CI: 0.77, 1.09]; stratified log-rank p =
0.26861; all randomized with PD-L1 < 1%: 0.91 [95% CI: 0.73, 1.14].

Overall, RFS in adolescent subjects treated with nivo (n = 2) was 11.2 months (1 subject) and

30.4 months (1 subject), and with nivo+ipi (n = 1) was 16.9 months. Due to the small sample size (n
= 3), no definitive conclusion could be drawn about efficacy of nivo+ipi vs nivolumab in adolescents
with completely resected Stage IlIb/c/d or Stage IV no evidence of disease melanoma.

Table 50 Recurrence-free survival in adolescent subjects in study CA209915

Subsequent
Unique Subject ID Randomization First/last FEvent/Censored Event Event/Censoring RFS Therapy
(Bge/ Sex/Race) Date Dose Date Date Occurred Status (Mcnths) Dete
2300T2017 2400T2017/  0SMAY2020 MO TN FOLLOW-UP 30.4
(15/M/C) Z58EFZU18
W 0SMER2018 0@ER2018/ O01AIG2019 YES DISTANT METASTASIS 16.9  07n0G2019
C 11CEC2018
I oo 0SMAR2018/ OEFEB2019 YES REGIONAL RECURRENCE 11.2  13MAR2019
(16/F/C) 11FER2019
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Table 51 All PD-L1 IHC data in adolescent subjects in study CA209915

Primary Definition Secondary Definition
Event or Event or Event or  Ewvent or
Unicque Subject ID ERandomization First/Last PFS Censored/ Censoring EES Censored/ Censoring
(Aoe/ Sex/Race) Cate Dose Date (Months) Date Status (Months) Date Status
W 230CT2017 240CT2017/  30.4 CENSCRED/ NO NEXT-LINE SYSTEMIC 30.4 CENSCRED/ NO MEXT-LINE SYSTEMIC
> 255EF2U18 USMAYZ2020 THEFAFY AND NO DEATH USMAYZ020 THERAFY END NO LCERTH
OMER2018 O&MRE2018/  17.2 EVENT/ END OF NEXT-LINE 17.2 EVENT/ END CF NEXT-LINE
(16/M/C) 11CECA018 11ADGA01Y  SYSTEMIC THERRPY 11ADE201Y  SYSTEMIC THERRPY
UARRZULY USMRRZULY,  20.2 EVENT/ END OF NEXT-LINE 21.2 EVENT/ END OF NEXT-LINE
(1&/E/C) 11FEE2019 05Jm2020 SYSTEMIC THERAPY 05JM2020 SYSTEMIC THERADY

Table 52 Subsequent Systemic Cancer Therapy in Adolescent Subjects — CA209915

Bzst Fesponss

Fegimen Mumber Erogression (Y/M) - Dats
Eg=/S=m/Racs First/Tast Begimen Setting Start/Stop Pezzson for
Liose Visit Lire of Theraspy EU Therapy FU Therspy Specification Disconbimzation
Nivvolumeb
IE/E/C 02ERP2018, FOLLOW-UP 1 L 29RPR20L9/ ENTINECPIRSTIC & CCMELETE BESECONSE
11FE32015% ADJITENT O5TOM2020 DMMUROMCOUIATING AGENT
NOT REPLICEELE ENTINECFLASTIC REENIS COMIILETED TRERTMENT
[REDRFENIE
CRERLFENIE
0SMRER2018/ 1 2019/ BNTINEOFIASTIC & OCHELETE RESECHEE
11FER2015 ADJTENT O5JUM20 TMMINCMCOULATING AGENT
NOT AEPLICRELE ENTINECFILSTIC ACEENIS OMPLETED TRERTMENT
TREMETTNIE
TRAMETINIE
Nivotipd
T&7H/ T Og-RBP2018/ OFF- 1 OTRDE201%Y ENTIMECOFLASTIC & UNEELE TC [ETERMINE
11TEC2018  TRELTMENT METRETATIC 11A0G20LS DMURCHMCDULATING ACENT
FIRST LINE ANTIVECFIASTIC ACENTIS TERTH
TEMCECLOMITE
TEMOECLMITE
Source: refer to Bppendix 5.6 of the CAZ05515 Primery CERT

Study CA209238: A Phase 3, Randomized, Double-blind Study of Adjuvant Immunotherapy
with Nivolumab versus Ipilimumab after Complete Resection of Stage IIIb/c/d or Stage IV
Melanoma in Subjects who are at High Risk for Recurrence

Study CA209238 provides data for nivolumab monotherapy in subjects > 18 years in the approved
adjuvant melanoma indication in adult patients.

Table 53 Key Demographic and Baseline Characteristics - All Randomized Subjects -
CA209238

Nivo Ipi Total
N =453 N =453 N =906
;*rfe’ median (range), 56.0 (19, 83) 54.0 (18, 86) 55.0 (18, 86)
Male (n, %) 258 (57.0) 269 (59.4) 527 (58.2)
White (n, %) 425 (93.8) 434 (95.8) 859 (94.8)
ECOG PS, n (%)
0 413 (91.2) 405 ( 89.4) 818 (90.3)
1 40 ( 8.8) 48 (10.6) 88 ( 9.7)
Median time from 9.0 9.7 9.3
surgical resection to (0, 15) (0, 35) (0, 35)
randomization

(range), wks
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Nivo Ipi Total
N =453 N =453 N =906
CREF disease stage at
study entry (n, %)
stage 111B 163 (36.0) 148 (32.7) 311(34.3)
stage I11C 204 (45.0) 218 (48.1) 422 (46.6)
stage [V 82 (18.1) 87(19.2) 169 ( 18.7)
Other® 2(04) 0 2(0.2)
not reported 2(04) 0 2(0.2)
CRF PD-L1 status,
(n, %)
<1% 140 ( 30.9) 133 (29.4) 273 (30.1)
>=1% 287 (163.4) 307 (67.8) 594 ( 65.6)
indeterminate 25( 5.5) 13( 2.9) 38( 4.2)
unevaluable/ not 1(0.2) 0 1(0.1)
reported
BRAF mutation
status
mutant 187 (41.3) 194 (42.8) 381 (42.1)
wildtype 197 (43.5) 214 (47.2) 411 (45.4)
not reported 69 (15.2) 45( 9.9 114 (12.6)

4 Subjects with Disease Stage IIla

Source: refer to Table 5.3.1-1 and Table 5.3.1-2 of the CA209238 Interim CSR

At the pre-specified interim RFS analysis (minimum follow-up 18 months, SmPC), a statistically
significant improvement in RFS with nivolumab vs ipilimumab was demonstrated. A statistically
significant improvement in DMFS was also observed with nivolumab vs ipilimumab. Higher tumour PD-
L1 expression (= 5%) was associated with a lower risk of recurrence for nivolumab relative to
ipilimumab, with nivolumab showing benefit over ipilimumab regardless of tumour PD-L1 expression

status (EMEA/H/C/003985/11/0041).

Table 54 Efficacy Summary- All Randomized Subjects - CA209238

Efficacy Parameter

Minimum follow-up: 18 months

DBL: 12-Jun-2017

Nivolumab Ipilimumab
N =453 N =453
e  Primary endpoint .
e RFS o
Events, n (%) e 154(34.0) 206 (45.5)
Median RFS (95% CI)?, months e NA. N.A. (16.56,N.A.)

hazard ratio (HR) (97.56% CI)°
Stratified log rank p-value®
Rate at 12 months, % (95% CI)*

Rate at 18 months, % (95% CI)*

0.65 (0.51, 0.83)
<0.0001

o 70.5(66.1,74.5)
o 66.4(61.8,70.6)

60.8 (56.0, 65.2)

52.7 (47.9, 57.4)

e Secondary endpoints
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Table 54 Efficacy Summary- All Randomized Subjects - CA209238

Efficacy Parameter

Minimum follow-up: 18 months

DBL: 12-Jun-2017

Nivolumab Ipilimumab
=453 N =453
e RFS by Baseline PD-L1 Expression
(5% tumour cell membrane )
expression)
Subjects with > 5% PD-L1 Expression, n (%) o 152(33.0) 154 (34.0)
Unstratified HR (95% CI)% 0.50 (0.32, 0.78)
Median (95% CI)?, months e NA. N.A.
Subjects with < 5% PD-L1 Expression, n (%) e 275(60.7) 286 (63.1)

Unstratified HR (95% Cl)d

Median (95% CI)?, months

0.71 (0.56, 0.91)
e NA.

15.90 (10.38, N.A.)

Subjects with Non-quantifiable PD-L1

Expression, n (%) e 26(5.7) 13 (2.9)

Unstratified HR (95% CI)¢ 0.78 (0.28, 2.19)

Median (95% CI)®, months e N.A. (6.70,N.A.) N.A. (4.76,N.A.)

o Exploratory endpoints .

e DMFS in subjects with Stage III disease
at study entry

Events/no. of subjects, n/N (%) o 93/369 (25.2%) 115/366 (31.4%)
Median DMFS (95% CI)?, months e NA. N.A.

HR (95% CI)° 0.73 (0.55, 0.95)

Stratified log rank p-value® 0.0204

Rate at 12 months, % (95% CI)* e 80.2(75.6,83.9) 73.4(68.4,77.7)
Rate at 18 months, % (95% CI)* e 75.1(70.3,79.3) 66.6 (61.2,71.3)

2 Based on Kaplan-Meier estimates.

b Stratified Cox proportional hazards model. HR is nivolumab over ipilimumab.

¢ Log-rank test stratified by baseline tumour PD-L1 status and disease stage at study entry as entered into the IVRS.

4 Unstratified Cox proportional hazards model. HR is nivolumab over ipilimumab.

© Log-rank test stratified by PD-L1 status as entered into the IVRS

Source: Table 7.1-1 of the CA209238 Interim CSR

At a minimum follow-up of 48 months and for final OS and updated RFS analyses (final CSR, SmPC),
CA209238 continued to demonstrate improvement in RFS with nivolumab vs ipilimumab. Median OS
was not reached in either arm. RFS benefit was consistently demonstrated across all subgroups,

including tumour PD-L1 expression, BRAF status, and stage of disease (EMEA/H/C/003985/11/0098).
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Table 55 Efficacy Summary - Long-Term Follow-up (All Randomized Subjects - CA209238)

Efficacy Parameter

Minimum follow-up: 48 months

DBL: 30-Jan-2020

Nivolumab Ipilimumab
N =453 N =453
Primary endpoint
RFS
Events, n (%) 212 (46.8) 253 (55.8)

Median RFS (95% CI)*, months
HR (95% CI)°

Stratified log rank p-value®

Rate at 36 months, % (95% CI)*
Rate at 42 months, % (95% CI)*

Rate at 48 months, % (95% CI)*

52.37 (42.51,N.A.)
0.71 (0.60, 0.86)
0.0003

57.6 (52.8, 62.1)
54.8 (50.0, 59.4)
51.7 (46.8, 56.3)

24.08 (16.56, 35.09)

44.4 (39.6,49.1)
42.8 (38.1,47.5)
41.2 (36.4, 45.9)

Secondary endpoints

0S
Events, n (%)

Median OS (95% CI)?, months
HR (95.03% CI)°

Stratified log rank p-value®

Rate at 36 months, % (95% CI)*
Rate at 42 months, % (95% CI)?

Rate at 48 months, % (95% CI)*

RFS by Baseline Tumor PD-L1
Expression

(5% tumour cell membrane expression)

Tumor PD-L1 > 5%, n/N
Unstratified HR (95% CI)¢

Median (95% CI)?, months
Tumor PD-L1 < 5%, n (%)

Unstratified HR (95% CI)¢

Median (95% CI)?, months

Tumor PD-L1 Non-quantifiable, n (%)

Unstratified HR (95% CI)d

Median (95% CI)?, months

100 (22.1)
N.A

0.87 (0.66, 1.14)
0.3148

81.7 (77.8, 85.1)
80.3 (76.3, 83.8)
77.9 (73.7, 81.5)

55/153

0.67 (0.47, 0.96)
N.A. (50.17, N.A.)
146/275

0.75 (0.60, 0.93)
36.30 (19.84, N.A.)
11/25

0.60 (0.25, 1.45)

N.A. (6.70, N.A.)

111 (24.5)
N.A

81.6 (77.6, 85.0)

78.3 (74.0, 81.9)

76.6 (72.2, 80.3)

71/154

52.86 (24.15, N.A.)
173/286

16.56 (10.87, 25.79)
9/13

28.25 (4.76, N.A.)

Exploratory endpoint

DMEFS in subjects with Stage III disease at

study entry
Events/number of subjects, n/N (%) 142/370 (38.4)

N.A. (52.37, N.A.)

160/366 (43.7)

Median DMFS (95% CI)?, months 52.86 (42.41, N.A.)
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Table 55 Efficacy Summary - Long-Term Follow-up (All Randomized Subjects - CA209238)

Minimum follow-up: 48 months
DBL: 30-Jan-2020

Efficacy Parameter

Nivolumab Ipilimumab

N =453 N =453
HR (95% CI)° 0.79 (0.63, 0.99)
Stratified log rank p-value® 0.0447
Rate at 36 months, % (95% CI)* 65.2 (59.9, 70.0) 57.2 (51.7, 62.3)
Rate at 42 months, % (95% CI)* 62.0 (56.7, 66.9) 55.8 (50.3, 60.9)
Rate at 48 months, % (95% CI)a 59.2 (53.7, 64.2) 53.3 (47.7, 58.5)

Based on Kaplan-Meier estimates.

b Stratified Cox proportional hazards model. HR is nivolumab over ipilimumab.

¢ Log-rank test stratified by baseline tumour PD-L1 status and disease stage at study entry as entered into the
IVRS.

d

Unstratified Cox proportional hazards model. HR is nivolumab over ipilimumab.

¢ Log-rank test stratified by baseline tumour PD-L1 status as entered into the IVRS

Source: refer to Table 7.1-1 of the CA209238 Final CSR

2.4.2. Discussion on clinical efficacy

This is an application for the extension of the approved indications for Opdivo (nivolumab)
monotherapy, and in combination with ipilimumab, for the treatment of advanced or metastatic
melanoma, and as monotherapy for the adjuvant treatment of complete resected advanced melanoma,
to include adolescent patients (12 years and older).

This application is based on the results from study CA209070 (ADVL1412), included as one of the
measures in the two approved Paediatric Investigation Plans (PIP) for nivolumab (procedures ref.
EMEA-001407-PIP01-12-M03 and EMEA-001407-PIP02-15-M05). Supportive efficacy data are provided
by study CA209067 (CheckMate 067), the pivotal trial on which the nivolumab and ipilimumab
approvals (EMEA/H/C/003985/11/0003 and EMEA/H/C/002213/11/0055) for the treatment of advanced
melanoma were based. This study only enrolled adult patients. The similarity of melanoma, in terms of
course of the disease and expected response to treatment, between adults and adolescents, is
discussed below.

Design and conduct of clinical studies

Study CA209070 is a phase 1/2 open-label trial of nivolumab and nivolumab in combination with
ipilimumab in children, adolescents, and young adults with recurrent or refractory solid tumours. The
study was initially planned with 3 parts (part A, B and C) with the aim to establish the RP2D for both
nivolumab monotherapy (part A) and the combination of nivolumab+ipilimumab (part C) and to
evaluate toxicity of the nivolumab monotherapy RP2D in some disease specific cohorts (part B). The
study protocol was later amended to include parts D and E. Part D allowed inclusion of patients from
select cohorts in part B who had not progressed on nivolumab monotherapy to be further treated with
the combination of nivolumab+ipilimumab (nivo+ipi). Part E used an alternative dosing of nivolumab 1
mg/kg + ipilimumab 3 mg/kg in comparison with the RP2D from part C (nivo 3mg/kg + ipi 1 mg/kg) in
patients with rhabdomyosarcoma or Ewing sarcoma/peripheral PNET. The study was designed to
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evaluate the safety and tolerability, assess antitumor effects, to determine whether the systemic
nivolumab exposure in children is similar to the systemic exposure in adults and to evaluate the PK of
nivolumab alone and in combination with ipilimumab.

The study enrolled patients from 12 months to 18 years with recurrent or refractory solid tumours
without CNS tumours or CNS metastases in parts A, C and B7 (melanoma), and from 12 months to
30 years of age in parts B and D. The disease specific cohorts in parts B and D enrolled patients with
neuroblastoma, osteosarcoma, rhabdomyosarcoma, Ewing sarcoma or peripheral PNET, NHL, HL or
melanoma (these two last diagnoses were available only in part B of the study). All included patients
must not have any curative or proven to prolong survival therapy available at enrolment.

Subjects included in parts A and B received nivolumab at a dose of 3 mg/kg Q2W. There was a first
dose level for part C consisting in nivolumab 1 mg/kg + ipilimumab 1 mg/kg Q3W for cycles 1 to 4,
followed by nivolumab 3 mg/kg Q2W until progression. If no DLTs were reported, the dose was
escalated to nivolumab 3 mg/kg + ipilimumab 1 mg/kg Q3W for cycles 1 to 4, followed by nivolumab 3
mg/kg Q2W until progression, and this was the dosing used for part D of the study. Nivolumab was
administered over a 60 min infusion and ipilimumab during 90 minutes.

There were maximum 375 subjects planned to be included in the whole study, based on a Simon’s
optimal two-stage design, depending on the number of patients evaluable for response in each stage
or cohort and the appearance or not of any DLT that would prevent or allow a cohort expansion.
Additionally, within protocol Amendment 2A, in light of the observed activity for nivolumab in adult
patients with melanoma, a cohort with non-statistical design was opened (part B7) to enrolment of
patients with unresectable, metastatic, relapsed, or refractory melanoma.

Analyses were performed on all treated subjects per treatment group and cohort, also by pooling
patients treated with nivolumab monotherapy or the combination, separating solid tumours and
hematologic malignancies. Additional analyses by disease diagnosis and age category were included.

The original protocol version, dated 16-Jan-2015, was provided. According to the MAH, up to the latest
DBL, 12 global amendments were issued that resulted in new versions of the study protocol and these
have been submitted but, apparently, other region-specific amendments were also performed, without
relevant changes; as the first included version (after the original) is Amendment 1A and the next
version is Amendment 2C, where, in fact, a reference to the melanoma cohort (part B7) having been
added in Amendment 2A/2B has been found. Part D was included by Amendment 4, in order to assess
the activity of the combination of nivo+ipi for select disease cohorts which had not progressed beyond
initial part B due to the lack of responses to monotherapy. The rationale behind this change was based
on recently published new data that reported that pembrolizumab (anti-PD1) had shown little activity
in osteosarcoma and Ewing’s sarcoma combined with the fact that, in melanoma, response rates were
higher with the combination compared to nivolumab monotherapy in adults. However, a melanoma
cohort in Part D was never planned. Of note, the protocol of study CA209067 (supportive) only allowed
the inclusion of subjects =18 years old. Amendment 6 (24-Feb-2017) included assessment of cardiac
function based on the occurrence of myocarditis in patients using ipilimumab + nivolumab in other
studies. By Amendment 10 (31-Jul-2019), infusion time for nivolumab was reduced from 60 to 30 min.

Although there were 91 important protocol deviations reported in this study with 21 of them
categorised as major protocol deviations, these deviations were not considered relevant based on the
reports from internal audits of the study provided by the sponsor.
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Efficacy data and additional analyses

A total of 132 subjects were enrolled and 126 were treated. Baseline demographics in all treated
subjects were balanced between the nivo and nivo+ipi treatment groups. Ninety-seven subjects were
<18 years old and, among them, 53 subjects 212 to <18 years old. A minimum follow-up of 14
months has been reported for all patients treated with nivolumab monotherapy (n=80) and 28 months
for patients treated with the combination (n=46). The median follow-up for all patients treated in the
study was 44 months. At the DBL (30-Sep-2019 for nivolumab patients and 30-Jun-2020 for nivo+ipi
subjects), only one patient with HL in part B5 was still on treatment. The most common reason for
treatment discontinuation was disease progression. A high percentage of patients (67.2% of the
subjects treated with nivolumab and 93.9% from the subjects treated with the combination) were not
continuing in the study at the time of the DBL, most of them due to death but there were also some
patients who withdrew consent, enrolled in other studies or were lost to follow-up. By treatment, 64
patients <18 years old received nivolumab monotherapy in parts A and B while 33 patients <18 years
old received the combination in parts C and D. Focusing on adolescents (=12 to <18 years old), 33
subjects received nivolumab and 20 subjects received nivolumab + ipilimumab. Regarding baseline
PD-L1 expression per validated Dako PD-L1 IHC assay, there were 63 (78.8%) evaluable patients from
those who were treated with nivolumab and 39 (84.8%) evaluable patients treated with the
combination. Among those PD-L1 evaluable subjects, 34.9% of the subjects treated with nivo
monotherapy and 17.9% of the patients treated with nivo+ipi presented a baseline PD-L1 expression
>1%. Baseline PD-L1 expression for the only melanoma patient enrolled was missing. From the 80
patients who were treated with nivolumab monotherapy, there were 20 neuroblastoma, 13
osteosarcoma, 11 rhabdomyosarcoma, 11 Ewing sarcoma/peripheral PNET, 10 Hodgkin lymphoma and
another 10 non-Hodgkin lymphoma, 1 melanoma and 4 subjects diagnosed with other solid tumours.
Among the 46 patients treated with nivolumab + ipilimumab, there were one neuroblastoma, 13
osteosarcoma, 10 rhabdomyosarcoma, another 10 with Ewing sarcoma/peripheral PNET and 12
patients diagnosed with other solid tumours.

Efficacy endpoints included ORR, TTR, DOR and OS, and all analyses were descriptive. For nivolumab
monotherapy, no objective response was observed for the solid tumours cohorts (from 58 response
evaluable subjects including melanoma) while ORR was 23.5% (95% CI: 6.8, 49.9) for the
haematological tumours cohort (N=17 response evaluable subjects). For nivo+ipi treatment (solid
tumour only, based on 43 response evaluable subjects), the ORR was 4.7% (95% CI: 0.6, 15.8).
Considering that there were only four responders, the longest reported DOR was 2.8 months, in
addition to one patient whose DOR was reported as 2.7 months but was censored on the date of their
last evaluable tumour assessment. There were 21 (28%) patients who reported stable disease from
those treated with nivolumab and 7 (16.3%) subjects treated with nivo+ipi with stable disease. The
only advanced melanoma patient included (female, Asian 15-year-old) reported a BOR of PD,
discontinued treatment due to progression and died 137 days after the last nivolumab dose.

OS was also reported with a 47.5% of events in the nivo monotherapy group and 58.7% of events in
the combination pooled group. Overall, the median OS was 11.07 (95% CI: 6.37, 27.63) months for
nivo monotherapy and 8.87 (95% CI: 5.75, 18.50) months for subjects treated with nivo + ipi. Among
those patients treated with nivolumab, median OS was 7.00 (95% CI: 5.98, 14.06) months for solid
tumours (N=60 treated subjects), and not reached for haematological tumours (N=20 treated
subjects). No further information about subsequent therapies received by enrolled patients is available.

Response by PD-L1 tumour expression was evaluated as a secondary endpoint. From the 80 subjects
treated with nivo monotherapy, 22 (27.5%) presented a baseline PD-L1 tumour expression >1%. Of
these 22 patients, no CR were observed and 3 PR were reported. Eight (36.4%) patients presented

with SD and 9 (40.9%) reported PD. From the 41 (51.3%) subjects treated with nivo who reported a
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PD-L1 expression <1%, no responses were observed while 9 (22%) subjects reported SD and 25
(61%) presented PD. Of the 46 subjects treated with nivo + ipi treatment, 7 (15.2%) subjects had
baseline PD-L1 expression =1% and 32 (69.6%) subjects had PD-L1 expression <1%. There was only
one PR in the PD-L1 >1% group while there were three SD and PD, respectively. For the PD-L1 <1%
group treated with the combination, there was also one PR but 4 (12.5%) SD and 24 (75%) PD
reported.

The main efficacy endpoints (ORR and OS) were analysed by age subgroups (=12 to <18 years, <18
years, and =18 years) and no relevant differences were observed although these subgroups had a
small size which precludes definitive conclusions.

Supportive Study CA209067

This phase 3 randomized, double-blind study of nivolumab monotherapy or nivolumab combined with
ipilimumab versus ipilimumab monotherapy in subjects with previously untreated, unresectable or
metastatic melanoma provides data for nivolumab monotherapy and nivo+ipi in subjects =18 years in
the approved advanced melanoma indication in adult patients.

Study CA209067 has been assessed in multiple procedures, from the extension of the indication
variation procedure (EMEA/H/C/003985/11/0003) to the latest update, up to 7.5 years of follow-up
(EMEA/H/C/WS2289). This study did not allow the inclusion of patients <18 years old. A total of 945
patients were randomized either to receive nivolumab monotherapy (n=316), nivo+ipi (n=314) or
ipilimumab monotherapy, which was the comparator arm (n=315). The extension of the indication was
granted based on the final and interim analysis for the co-primary endpoints of PFS and OS,
respectively, (DBL 17-Feb-2015) and an updated exploratory analysis (DBL 13-Nov-2015). The final
OS analysis was performed based on a DBL of 13-Sep-2016. In this analysis, an OS HR of 0.63 (98%
CI: 0.48, 0.81) was estimated for the comparison of nivolumab vs. ipilimumab monotherapy an HR
0.55 (98% CI: 0.42, 0.72) for the comparison of nivo+ipi vs. ipilimumab. Median OS was NA for the
experimental arms and 19.98 (95% CI: 17.08, 24.61) for the ipilimumab monotherapy arm. The HR
point estimates for PFS were 0.54 (95% CI: 0.45, 0.66) for the comparison of nivolumab vs.
ipilimumab monotherapy and 0.42 (95% CI: 0.34, 0.51) for nivo+ipi vs. ipilimumab. For the latest
update (12-Nov-2021 DBL), OS estimated HR was 0.63 (95% CI: 0.52, 0.77) for the comparison
between nivolumab and ipilimumab monotherapy and 0.53 (95% CI: 0.44, 0.65) for nivo+ipi vs.
ipilimumab. Estimated median OS were 36.93 (95% CI: 28.25, 58.71) months for the nivolumab arm,
72.08 (95% CI: 38.18, NA) months for nivo+ipi and 19.94 (95% CI: 16.85, 24.61) months for the
ipilimumab arm.

Efficacy of both nivolumab monotherapy and the combination of nivolumab + ipilimumab have been
widely established for adult patients.

Supportive Study CA209915

This study was designed to investigate whether nivolumab and ipilimumab combination treatment will
improve RFS compared to nivolumab monotherapy (primary outcome) as adjuvant treatment in
patients with completely resected Stage IIIb/c/d or Stage IV no evidence of disease (NED) melanoma.
A total of 1844 subjects were randomized and, among them, three adolescents: two of them were
treated with nivolumab monotherapy and one patient received nivolumab + ipilimumab. This study
was assessed within procedure EMEA/H/C/003985/P46/043. Study CA209915 did not meet the primary
endpoint of demonstrating statistically significant improvement in RFS with nivo+ipi vs nivo in all
randomized subjects or all randomized subjects with tumour PD L1 < 1%. RFS in adolescent subjects
treated with nivo (n = 2) was 11.2 months (1 subject) and 30.4 months (1 subject), and with nivo+ipi
(n = 1) was 16.9 months.
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Supportive Study CA209238

The extension of the nivolumab indication for the adjuvant treatment of melanoma in adults was
granted based on the assessment of this study (EMEA/H/C/003985/11/0041). In this study, 906 adult
patients were randomized to receive nivolumab 3 mg/kg (n=453) or ipilimumab 10 mg/kg (n=453) for
a maximum of one year.

At the pre-specified interim RFS analysis (minimum follow-up 18 months, SmPC), a statistically
significant improvement in RFS with nivolumab vs ipilimumab was demonstrated. At a minimum
follow-up of 48 months and for final OS and updated RFS analyses (final CSR, SmPC), CA209238
continued to demonstrate improvement in RFS with nivolumab vs ipilimumab. Median OS was not
reached in either arm (EMEA/H/C/003985/11/0098).

Data from this study which included only adult patients are proposed to be applicable to the requested
indication expansion for adolescent patients based on disease similarity. As in the advanced setting,
similarities between melanoma in adults and adolescents are acknowledged but less information is
available for early stage disease, where the better clinical conditions may play a role in the response to
treatment.

Assessment of paediatric data on clinical efficacy

The totality of the paediatric data generated according to the agreed PIPO1 for nivolumab (EMEA-C-
001407-PIP01-12-M03, adopted by PDCO on 21 January 2022) are provided as part of this application,
in order to fulfil regulatory requirements. The updates proposed to the SmPC are therefore intended to
reflect the clinical safety and efficacy data for the entire paediatric population included in Parts A to D
of study CA209070 (N = 97 patients aged > 1 year to < 18 years), Study 2 of PIPO1 and pivotal clinical
trial for this application, covering all the paediatric tumour types (solid and haematological tumours)
and treatment regimens (nivo and nivo+ipi) studied and not limited to melanoma.

Efficacy data for the combination of nivolumab and ipilimumab in the treatment of adolescent patients
with advanced melanoma are not available. The efficacy of nivolumab+ipilimumab in adolescents with
melanoma could not be assessed in study CA209070 as only one melanoma patient was enrolled, and
she was treated with nivolumab monotherapy. In addition, other adolescents enrolled in study
CA209070 treated with this combination, all diagnosed with solid tumours, received the RP2D
nivolumab 3 mg/kg + ipilimumab 1 mg/kg instead of the approved dose for this combination for the
treatment of advanced melanoma in adults: nivolumab 1 mg/kg + ipilimumab 3 mg/kg. It is then
necessary to extrapolate results from the adult population included in study CA209067 to support the
efficacy of this combination in adolescent patients with advanced melanoma. On the basis of similarity
of the disease in adult and adolescent patients with melanoma, and the expected similarity in the
exposure-response to nivolumab and nivo+ipi treatment, the efficacy of nivolumab-based regimens in
adolescents is expected to be similar to that of adults. Literature references were also provided in
support of this extrapolation plan (data not shown).

It is acknowledged that a similar approach has been used in relevant precedents, highlighting that the
biological similarity of the disease between adults and adolescents is recognised. However, emerging
data could indicate that this is not the case for all paediatric cancers tested. In several trials with anti
PD-1/PD-L1 agents limited responses to monotherapy have been reported in most common paediatric
(solid) tumours included. Indeed, the overall positive results in such trials appear to be (mainly) driven
by HL enrolled patients, a fact that could be related to an overexpression of PD-L1/PD-L2 in these
haematological cancers. Very limited data have been found for these agents used in combination, apart
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from study CA209070. There are some publications suggesting that most paediatric solid tumours
show low TMB, which is not unexpected as these cancers are not usually the result of exposure to
carcinogens like tobacco or UV light. The lack of tumour infiltrating lymphocytes (TILs) has also been
mentioned as a possible explanation for the lack of response in paediatric tumours. In addition,
paediatric solid tumours seem to present a less-inflamed microenvironment than tumours in adult
patients, for the same reasons exposed above. However, melanoma in adolescents is supposed to
share most biological characteristics with adult melanoma (constituting the basis for this extrapolation
approach), related to UV exposure in many cases, which should leave it out from these expected low
responses to ICIs reported in other paediatric tumours.

The MAH has provided a brief discussion on the disease similarity between melanoma in adult and
adolescent patients to allow the proposed extrapolation approach and a review of evidence on this
topic. Some studies have shown that the presence of somatic mutations in BRAF and PTEN were higher
in the group of adolescents and young adults (15-30 years old) in comparison with older adults,
suggesting that these young patients contained a higher proportion of mutation signatures unrelated to
UV radiation, which is to be expected since exposure to radiation is shorter for them. This was also
observed in a study using data from the Dutch Melanoma Treatment Registry (DMTR), where
adolescents and young adults received more targeted therapy for 1L treatment. Although the incidence
of BRAF mutated melanomas in adolescents may be higher, there seems to be no data suggesting that
the behaviour and prognosis of these patients might be different. A meta-analysis has also been
provided where no significant differences in TMB were found between adolescents and young adults
and older patients (40-94 years). The available data on the use of immune-checkpoint inhibitors for
the treatment of melanoma in adolescent patients is very limited but the provided information seems
to confirm that the differences in the reported responses are not due to differential characteristics
between melanoma in adolescents and older adults.

Based on the similarity of the tumour biology in adolescents vs. adults and the expected similarity of
response to treatment, data in adults from Study CA209067 are considered to be applicable to the
requested indication expansion for adolescent patients.

2.4.3. Conclusions on the clinical efficacy

Only one melanoma adolescent patient was enrolled in study CA209070 who received nivolumab
monotherapy and showed PD as BOR. No clinical data are available for the combination in adolescents
with melanoma. Therefore, this application basically relies on the extrapolation of efficacy data from
adult patients in the same disease setting. Nivolumab, as monotherapy and in combination with
ipilimumab, was approved for the treatment of advanced melanoma based on the results from the
phase 3 study CA902067, which is considered supportive to this application. For the adjuvant setting,
study CA209238, which included only adult patients, provides the data for the extrapolation exercise.
Considering the drug behaves similarly and a comparable exposure-response to treatment can be
expected between adults and adolescents, and that the disease biology can be considered similar in
the two populations, the proposed extrapolation approach is considered acceptable.

2.5. Clinical safety

Introduction

Safety data in support of the applied extension of the approved adult melanoma indications to include
adolescents (=12 to <18 years) is based on the results from study CA209070. This is a multicentre,
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open-label, single arm, phase 1/2 trial of nivolumab +/- ipilimumab in children, adolescents and young
adults with recurrent or refractory solid tumours or lymphomas.

The primary objectives of this study included: to determine the tolerability and define and describe the
toxicities of nivolumab administered as a single agent in children with relapsed or refractory solid
tumours at the adult recommended dose of 3 mg/kg, and to determine the MTD and/or RP2D and to
define and describe the toxicities of nivolumab plus ipilimumab administered to children.

In addition, data from the 3 pivotal Phase 3 studies conducted in adult melanoma patients were
included:

e CA209067: supportive safety data from nivolumab monotherapy arm and nivo + ipi arm for
advanced melanoma.

e CA209915: supportive safety data from nivolumab monotherapy arm for the adjuvant treatment of
melanoma.

e (CA209238: supportive safety data from nivolumab monotherapy arm for the adjuvant treatment of
melanoma.

Patient exposure

A total of 132 subjects were enrolled (85 enrolled to nivolumab and 47 to nivo + ipi), and 126 subjects
were treated (80 treated with nivolumab and 46 with nivo + ipi).

As of the DBLs (30-Sep-2019 for Parts A and B and 30-Jun-2020 for Parts C and D), only 1 subject
receiving nivolumab was still on treatment. No subjects receiving nivo + ipi were still on treatment.

There was an overall minimum follow-up for survival of 14.0 months for subjects treated with
nivolumab, and 28.3 months for subjects treated with nivo + ipi. The median follow-up time for all
subjects treated with nivolumab or nivo + ipi was 44.0 months.

The percentage of subjects who discontinued treatment in both the nivolumab and nivo + ipi arms was
similar, with clinical or radiographic evidence of progressive disease of >40% increase in target lesions
being the most common reason (tables 56 and 57 for subjects <18 years of age).

Table 56 End of Treatment Period Subject Status Summary- Pooled Analysis: Solid vs.
Hematology vs. Total for Each Treatment - All Treated Subjects in CA209070
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Source: CA209070 Interim CSE. Table 5.1-1

Table 57 End of Treatment Period Subject Status Summary Pooled Analysis: Solid vs. Hemato
vs. Total for Each Treatment - All Treated Subjects Aged Less than 18 Years in CA209070
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Nivolumab monotherapy

Among subjects in Parts A and B, the median number of nivolumab doses received was 2 (range: 1 -
89), see Table 56. The median duration of nivolumab treatment was 0.84 months (0.53 months for

solid tumours and 1.23 months for hematology tumours).

Nivolumab + Ipilimumab

Among subjects in Parts C and D, the median number of doses received was 2.0 (range: 1 - 24) for
nivolumab and 2.0 (range: 1 - 4) for ipilimumab, see Table 58). The median duration of nivo + ipi

treatment for solid tumours was 0.72 months.
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Table 58 Cumulative Dose Summary By Treatment and Dose Level - All Treated Subjects in
CA209070

Mivo + Ipd

Mivo 3 mg/ag Total Nivo 1 mgvley + Ipd 1 mg/ly Hivo 3 mg/kg + Ipd 1 mglflog
N = 8O N=4¢ H=¢& N = 40
Mivolumab Ninrolumaky Ipil immmaky Hivolumab Tpd 1imumab Mivolummsh Ipd 1 imamsh
N = 8O N =4 H =48 H=¢& H=4& H = 40 N=40
MIMEER OF CYCLES FECEIVED
MERN (3D) 3.7 (g.8) 2.8 (2.8) 2.3 (1.1) 2.2 (1.8) Z.0 (1L.5) 3.0 {2.8) 2.4 (1.00
MEDIEN 1.5 2.0 2.0 1.0 1.0 2.0 2.0
PIN - MEX) (1 - 45) 1 -14) 1-4) 1 -5) 1-4) (1-14) 1-4)
MIMBER. OF DOSES FECETVED
MEIN (5D) 6.9 {13.4) 3.4 (4.2) 2.3 (1.1} 2.3 { Z.0 {1.58) 3.6 {4.58) 2.4 (1.0}
METIEN 2.0 2.0 2. 1.0 1.0 2.0 2.0
PIN - MEX) (1 - 8%} 1-24) 1-4) {1 -8g) 1-4) (1-24) 1-4)
CIMULATTVE DOSE (MG/FE)
MERN (500 20.73 (40.3L)
MEDIEN 6.08
MIN - MEX) (3.0 — 266.T)

For Parts A and B, the plamed dosing schedule for Hivolumsh was QZW with a cycle length of 258 days.
For Parts  and 0, the planned dosing schedule for Hivolumsb and Ipilimmab during the first 4 cycles
was (W with a cyole length of 21 days, followed by Mivolumab alone QFW with a 28—day cycle.

Source: CA2059070 Interim C5E. Table 54123

Adverse events

Table 59 Overall Safety Summary- Pooled Analysis: Solid vs. Hematology vs. Total for
Nivolumab Monotherapy and Nivolumab + Ipilimumab - All Treated Subjects in CA209070

Bupber of Subjecta (%)

Miwm Hivo + Ipld
Solid Hemato i
N = &0 H =20 N = 80 N =46
LDeaths 341 5607 4§ Z0.0) [ 27.5) Z1 1 587}
Erimary Beasons for Deatch
Tue to This Dis=sase 34 ( 56.T) 3 {15.0) 37 ( 46.3) 26 ( 56.5)
Due to Cther Causs (R) 0 1 { 5.0} 1L ( 1.3 0
Mot Reported 0 0 0 1{ 2.2}
Teaths Within 30 Days of 41 6.7} 1{ 5.0 5 ( €.3) 20 4.3)
Last Doss
Teaths Within 100 Days of 15 | 25.0) 3 {15.0) 18 { 22_5) g ( 17.4)
Last Doss
Preferred Term By Grade Grade 3-4 Aoy Grade Grade 3-4 Aoy Grade Grade 3-4 Ay Grade (Grade 3-4
All-cam=ality SEEs 32 (53.3) 22 (3.7 11 {55.0) 10 (50.00 43 { 53.8) 32 ( 40.0) 20 { 43.5) 12 { 26.1)
Drg-related SAEs 13 { 21.7 8 (13.3) 4 { 20.0) 4 ( 200y 17 {21.3) 12 ( 15.0) 89 [ 13.€) 7 ( 15.2)
2All-cam=ality BEs Leadimg 10 { 1.7 & ( 10.0} &5 { 25.0) 4 (20.0y 15 { 18.8) 10 ( 1z2.5) 6 { 13.0) 3 ([ 6.5}
2ll-cams=ality BEs 40 ( 6.7} 20 {100.0) 15 ( 75.0) 80 {100.0) 55 ( eB.8) 23 ( 50.0)
Drmg-related AEs 53 (88.3) 15 (25.0) 19 { 95.0) 12 ( &0.0p 72 { 30.0) 27 ( 33.8) 46 {100.0) 1l ( 34.8
2 20% of Total Subjects in sither Trestment GCroup
samis 25 { 41.7) 24 10 {5 3 (15.00 35 { 43.8) 5 ( 6.3} 19 { 41.3 2 [ 4.3}
Iymphocyte count decreased 13 ( Z1.7) E 9 { 4 4 (20.0y 22 ( 27.5) 10 ( 12.5) 20 [ 43.5) & ( 13.00
Fatigue 23 { 38.3) ¥ 743 0 30 { 37.58) 0 16 { 34.8) 0
Thite blocd cell count 15 { 25.0) 2( 3.3 9 {4 1 ( 5.0 24 { 30.0) 3 ( 3.8 10 { 21.7) 1( 2.2)
decressed
Rspartate aminctransferass L3 1( 1.7 8 [ 45.00 o 22 | 27.58) 1 1.3 g {17.4) 2 [ 4.3)
Meutrophil ocount decreased L5 0 7 { 35. 4 [ 20,0y 22 { 27.58) [ 5.00 g {17.4) 1L 2.2}
Blanire aminotransferass ] 1( 1.7 5 (4 0 18 { 22.5) 1 { 1.3} 11 { 23.9) 20 4.3)
increased
Flazelet count decreased 7 0 74{3 2 {10.0y 14 { 17.5) 2 ( 2.5) 11 { 23.9) 1( 2.2)
Maussa 1z 0 211 0 14 { 17.5) 0 10 {21.7) 1 2.2)
C—reactive protein increased 12 0 2 {1 0 14 [ 17.5) 0 5 { 15.g) 0
Cecreased appetice 13 0 2 {1 0 15 { 18.8) 0 & { 13.0) 1( 2.2
Hypocalossmis 6 0 542 0 11 { 13.8) 0 1{ 2.2) 0
Hypoallbuminasmia 5 0 4 (2 1{ 5.0) 9 {11.3) { 1.3 6 { 13.0) 0
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Includes events reported between first dose and 100 days after last dose of study therapy.

(A) Orher canse was reported as infraparenchymal hematoma with intacramal pressure secondary to disease progression in 1 subject with NHL
(B) For Select AE defimtion, refer to CA209070 Interim C5E. Section 3.6.3.2

Source: CA20970 Interim C5E. Table 8.1-1

Dose limiting toxicities (DLT)

DLT was defined as any of the investigator and recorded on the case report form (CRF). DLT was
defined as any of the non-hematological and hematological DLTs that were possibly, probably, or
definitely attributable to protocol therapy. The DLT observation period was Cycle 1 (the first 28 days
for Part A and 21 days for Part C). Toxicities with subsequent cycles were also monitored.

Per the study design, Part A defined RP2D for Part B. Similarly, Part C defined RP2D for Part D. The
dose determination in Part A and Part C was done by COG at the time of study conduct and Part A
results were published.

Nivolumab monotherapy

In Part A, the DLT observation period was the first cycle of treatment (28 days). A total of 12 subjects
were treated with nivo 3 mg/kg Q2W. No DLTs were observed, therefore the dose was not de-
escalated and the RP2D for Part B was determined as nivo 3 mg/kg Q2W (Table 58). In Part B, Cycle 1
DLT rate was below 33% (pre-specified rate) in all cohorts tested, showing that nivo 3 mg/kg Q2W did
not exceed the MTD in any of the cohorts tested.

In addition, DLT equivalents were evaluated beyond Cycle 1 in Part A and regardless of cycle in Part B
for all treated subjects in Parts A and B. Among the 80 subjects evaluated for DLT equivalents, 12
(15.0%) had a total of 18 DLT equivalents (Table 59).

Nivolumab + Ipilimumab

In Part C, the DLT observation period was the first cycle of treatment (21 days). A total of 6 subjects
were treated with nivo 1 + ipi 1 Q3W (dose level 1), and no DLTs were observed. Therefore, the dose
was escalated to nivo 3 + ipi 1 Q3W (dose level 2). Among the 12 subjects treated with nivo 3 + ipi 1
Q3W for DLT evaluation, 1 DLT was observed on Day 14 (blood creatinine increased), which was within
the predefined occurrence of <2 DLTs to be considered ‘safe.’ Therefore, the RP2D for Part D was
determined as nivo 3 + ipi 1 Q3W (Table 58). In Part D, Cycle 1 DLT rate was below 33% (pre-
specified rate) in all disease cohorts tested, showing that nivo 3 + ipi 1 Q3W did not exceed the MTD in
any of these disease cohorts.

Assessment report
EMA/221123/2023 Page 142/177



In addition, DLT equivalents were evaluated beyond Cycle 1 in Part C and regardless of cycle in Part D
for all treated subjects in Parts C and D. Among the 46 subjects evaluated for DLT equivalents, 6
(13.0%) had a total of 21 DLT equivalents; 1 DLT equivalent for nivo 1 + ipi 1 Q3W and 20 DLT
equivalents in 5 subjects for nivo 3 + ipi 1 Q3W (Table 61).

Table 60 Dose Limiting Toxicities Summary - Treated Subjects in Part A and Part C in
CA209070

Part A Part C
Nivo 3 mg/kg Nivo 1 mg/kg + Nivo 3 mg/kg + Total
Ipi 1 mg/kg Ipi 1 mg/kg
N =12 N=6 N =12 N =18
NUMBER OF SUBJECTS HAVING 0 0 1 ( 8.3 1 ( 5.9
AT ILEAST 1 DLT (&)
Cycle 1 0 0 1 ( 8.3 1 ( 5.6)
NUMBER OF DLT (B) 0 0 1 (100.0) 1 (100.0)
Cycle 1 0 0 1 (100.0) 1 (100.0)

(A) Percent of subjects having at least 1 DLT.
(B) Percent of DLT out of the total number of DLT.

The DLT observation period for the purposes of dose-escalation in Part C or dose de-escalation in Part A is the first
cycle of therapy.

Source: CA209070 Interim CSR Table 8.2-1

Table 61 Dose Limiting Toxicities Equivalents Summary by Treatment and Dose Level - All
Treated Subjects in CA209070

Nivo + Ipi
Nivo 3 mg/kg Total Nivo 1 mg/kg + Nivo 3 mg/kg +
Ipi 1 mg/kg Ipi 1 mg/kg
N = 80 N = 46 N=6 N = 40

NUMBER OF SUBJECTS HAVING 12 ( 15.0) 6 ( 13.0) 1 (16.7) 5 (12.5)
AT IEAST 1 DLT (A)

Cycle 1 5 ( 6.3) 1 ( 2.2 0 1 ( 2.5

Cycle 2 4 ( 5.0) 1 ( 2.2) 0 1 ( 2.5

Cycle 3 0 1 ( 2.2) 0 1 ( 2.5

Cycle 4 1 ( 1.3) 1 ( 2.2) 0 1 ( 2.5

Cycle 5 0 1 ( 2.2) 1 (16.7) 0

Cycle 14 0 1 ( 2.2) 0 1 ( 2.5

Follow-Up 1 3 ( 3.8) 1 ( 2.2) 0 1 ( 2.5
NUMBER OF DLT (B) 18 (100.0) 21 (100.0) 1 (100.0) 20 (100.0)

Cycle 1 6 ( 33.3) 1 ( 4.8) 0 1 ( 5.0)

Cycle 2 6 ( 33.3) 1 ( 4.8) 0 1 ( 5.0)

Cycle 3 0 2 ( 9.5 0 2 ( 10.0)

Cycle 4 1 ( 5.0) 6 ( 28.6) 0 6 ( 30.0)

Cycle 5 0 1 ( 4.8) 1 (100.0) 0

Cycle 14 0 2 ( 9.5 0 2 (10.0)

Follow-Up 1 5 ( 27.8) 8 ( 38.1) 0 8 ( 40.0)

(A) Percent of subjects having at least 1 DLT.

(B) Percent of DLT out of the total number of DLT.

Dose Limiting Toxicities Equivalents are DLTs that occurred beyond Cycle 1 for Part A and C.
For parts B and D, DLT equivalents are regardless of Cycle.

Source: CA209070 Interim CSR Table 8.2-2

Common Adverse Events
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Results presented here are based on all treated subjects (N=126) in the nivolumab (N=80) and
nivo+ipi (N=46) arms in CA209070 study.

Nivolumab monotherapy

All-causality any-grade AEs were reported in 80 (100.0%) subjects treated with nivolumab. All
causality Grade 3-4 AEs were reported in 55 (68.8%) subjects treated with nivolumab. Grade 5 AEs
were reported in 18 (22.5%) subjects (17 disease progression and 1 cardiac arrest); 1 subject with
disease progression also had hematoma.

e The most frequently reported all-causality any-grade AEs (= 50%) were anemia (78.8%),
lymphocyte count decreased (62.5%), fatigue (61.3%), white blood cell count decreased
(61.3%), platelet count decreased (60.0%), hyponatremia (55.0%), neutrophil count
decreased (55.0%), hypoalbuminemia (52.5%), and hypocalcemia (50.0%).

e The most frequently reported all-causality Grade 3-4 AEs (= 10%) were lymphocyte count
decreased (40.0%), neutrophil count decreased (35.0%), anemia (30.0%), platelet count
decreased (28.8%), white blood cell count decreased (25.0%), tumour pain (13.8%), febrile
neutropenia (12.5%), and hypokalemia (11.3%).

Drug-related any-grade AEs were reported in 72 (90.0%) subjects treated with nivolumab. Drug
related Grade 3-4 AEs were reported in 27 (33.8%) subjects treated with nivolumab. There were no
drug-related Grade 5 AEs.

e The most frequently reported drug-related any-grade AEs (=220%) were anemia (43.8%),
fatigue (37.5%), white blood cell count decreased (30.0%), AST increased (27.5%),
lymphocyte count decreased (27.5%), neutrophil count decreased (27.5%), and ALT increased
(22.5%).

e The most frequently reported drug-related Grade 3-4 AEs (= 5%) were lymphocyte count
decreased (12.5%), anemia (6.3%), and neutrophil count decreased (5.0%).

Nivolumab + Ipilimumab

All-causality any-grade AEs were reported in 46 (100.0%) subjects treated with nivo + ipi. All causality
Grade 3-4 AEs were reported in 23 (50.0%) subjects treated with nivo + ipi. Grade 5 AEs were
reported in 8 (17.4%) subjects (6 disease progression and 2 respiratory failure).

e The most frequently reported all-causality any-grade AEs (= 50%) were anemia (71.7%),
lymphocyte count decreased (60.9%), hyponatremia (52.2%), and fatigue (50.0%).

e The most frequently reported all-causality Grade 3-4 AEs (= 10%) were lymphocyte count
decreased (28.3%), anemia (21.7%), hyponatremia (15.2%), AST increased, dyspnea, lipase
increased, dehydration, pleural effusion, hypoxia, and platelet count decreased (10.9% each).

Drug-related any-grade AEs were reported in 46 (100.0%) subjects treated with nivo + ipi. Drug
related Grade 3-4 AEs were reported in 16 (34.8%) subjects treated with nivo + ipi. There were no
drug-related Grade 5 AEs.

e The most frequently reported drug-related any-grade AEs (= 20%) were lymphocyte count
decreased (43.5%), anemia (41.3), fatigue (34.8%), ALT increased (23.9%), platelet count
decreased (23.9%), and white blood cell count decreased and nausea (21.7% each).

e The most frequently reported drug related Grade 3-4 AEs (= 5%) were lymphocyte count
decreased (13.0%), lipase increased (8.7%), and hyponatremia (6.5%).
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Table 62 Any Adverse Events Summary by Worst CTC Grade (= 20% of Total Subjects in
Either Treatment group) - 100 Days Safety Window - Pooled Analysis: Solid vs. Hematology
vs. Total for Each Treatment - All Treated Subjects in CA209070

Mivo Mivo + Ipd
Bolid Hemato Total Sclid
H =&l W =20 KN =80 H=4af
System Organ Class (%)

Dreferred Tem (%) Ay Grade Grads 3-4 Rny CGrade CGrads 34 Any CGrade Crade 3-4 Iny Grade Grade 3-4
TOTRL SUBJECTS WITHE BN EVENT B0 (1 [ 66.7) 0) 15 { 75.0) B0 (100.0) 55 ([ 6B.B) 46 (100.0) 23 { 50.0)
Metabolism and rutrition -] 15 ( 25.00 7 (35.00 79 (%58.8) 22 ( 27.5) 43 { 93.5) 15 { 3Z.¢8)
discrders

Hyponatrasmia 33 5 ({ 8.3) 2 {10.0) 44 (55.0) 7 ( 8.8} 24 { 7 {15

Hypoalluminasmiz 28 3 ( 5.0 1{ 5.00 42 (B2.5) 4 ( 5.00 19 { 1i 2

Hypocaloasmis 27 o] a 40 ) 0 15 { 1{ 2

Decreased appetite Ze 3 ( 5. 1{ 5.00 29 (36.3) 4 5.00 17 { i 4

Hvperglycasmia 25 2 { 3 0 32 (wW.w 2 ( 2.5 17 { 1{ 2

Hypolkalaemia Z1 & [ 10. 3 (15.00 33 (41.3}) 95 (11.3) 16 | 4 8

Hvpophosphatasmia 2 C 1{ 5.0y 31 (38.8) 51 6.3 14 3({ &

Dpomagmesasmis 3 0 o 22 (27.5) 0 71 8]

Hyperkalacmia 12 1L{ 1.7 2 {10.00) 1le {(20.0) 3 ( 3.8) 4 | 0

Iehydration 8 5 ({ 8.3) 1 { 500 11 (13.8) & [ 7.5} 11 { 5 {10.%)
General disorders and 85 (517 4 ( e 15 {7500 Z2{10.00 70 (87.5) & ( 7.5 34 4 ( BT
administration site conditions

Fatigue 1({ 1.7 13 { 0 4% (el.3) 1 ( 1.3 Z{

Pyrexia 2 [ 3.3) 71 2 {10.0y 38 (47.5) 4 ( 5.0 14

Fain 4 ( 67 21 0 21 (26.3) 4 ( 5.0 14

[issase progression 0 Z 0 17 (21.3) 0 [}

Nom—cardisc chest pain o zZ 0 10 (12.5) o 1 { 2.2)
Imrestigations 55 | { 0.0} 20 { { TS5 ( 93.8) 52 ( 65.0) 45 [ 97.8) Z1

Iymphocyte count decreased 36 { 38.3) 14 { { 50 ( 62.5) 32 ( 40.0) 28 { 60.9) 13

Dlacelet count decreased 36 | &l (26.7) 12 { { 48 ( 0.0} 23 ( 2B.8) 17 { 37.00 &

Thite klood cell count 35 (5B.3) 14 ( 23.3) 14 { { 49 [ &1.3) 20 ([ 25.00 14 [ 30.4) 4

decreassd

Neutrophil cowunt decreased 32 (5 {30.00 12 { { 44 | 55.0) 28 ([ 35.0) 11 { 23.3) 4

Bespartate aminotransfsrass 4 [ 3.3y 12 { { 36 (45.0) 4 ( 5.00 15 { 32.8) & {

increassd

Miwvo Mivo + Ipd
Solid Hamato Total Salid
N =gl = Z0 N =80 H =48
System Jrgan Class (%)

Ereferred Tem (%) By Grade Grads 3-4  IEny Grads Grade 34 Boy Grade  Grads 3-4 Iny Grade Grads 34

Blanirne aminctransfzrass 2l (3.0 4 { T 13 (&5.00 1 ( 5.0y 34 {42.5) 51 €.3) 18 ( 39.1} 3 [ &.5)

increased

Blood creatinine increased 12 { 30 3( 50 5 (25.00 0 23 {28.8) 2 ( 3.9 15 { 32.6} O

Teight decreased 15 | )0 4 (200} 1 50y 1% {238 1 { 1.3) T(37.0) 2 4.3)

C-reactive protein increased 14 ( 23.3) 0 5{(25.00 0 19 {23.8) 0O 11 [ 23.9) 0O

Blood alkaline phosphatass 30217y 30 5.00 4 (200} 1 5.0 17 {21.3) 4( 5.0 11 (23.8) 1 ( 2.2}

increased

Lipase increased 5( 8.3 2 3.3) 2 (1.0} 1 ( 5.0 T{ 8.8 3{ 3.8 10 ( 21.7y 5 ( 10.9)
Blood and lymphatic system 4% ( 81.7) 21 (35.00 15 ( 75.00 @ { 29 { 36.3) 34 (73.9) 11 { 23.%)
discrdars

Enasmis 4% ( 81.7) 18 ( 30D.0) 14 ( 7T0.0) & { Z4 | 30.0) 33 (717 10 ( 21.T)
Gastroincestinal disordsrs 4% (81.T) 13 ( 21.7 14 ( 70 Z0 ( 25.00 28 ( e0.9) 5 ( 10.9)

Hause=a 31 (S1L.T) 3 { 500 T { 0 3 { 3.8 le [ 34.8) 2 [ 4.3}

Vomi ting 29 (48.3) 4 ( & T 21 & [ 7.8) 20 (43.8) 1 ( 2.2}

Constipation 25 (41.T) 0O 50 0 [+ 11 { 23.%) 0O

HMbdominal pain 2l {35.00 2 { 3.3) &5 ( 2 { 1 ( 5.0 13 ( 28.3}) 3 |

Diarrhoes lé ( 26.7) 1 ( L.T) & 1 Z{ 2.5 11 { 23.%) 1 (
Bespi ratory, thoracic and 4e ( Te.T) 1le f 2e.T) 14 ( TO.0) 2 | 18 { 22.5) 32 5 { 15.g)
mediastinal disorders

Cough 0 I 0 0 21 1

Dwspnoss 5( 8.3 31 1 g ( 7.5 10 | 51

Masal congestion 0 3 0 0 g 0

Plemral Effusion 5¢( 8.3 1I( 0 5 &.3) 12 510
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Maivo MNivo + Ipd

Solid Hamato Total Solid
M = &l N = Zz0 K =480 N=4dg
System Organ Class (%)

Eraferred Tem (%) By Grade Grade 3-4  Bnoy Grade Grade 3-4 BEoy Grade Grads 3-4 Eny Grade Grade 3-4
Mismiloskeletal and conmectiwve 37 ( 61.7) 11 ( 18.3) 10 {( 50.0) 1 { 5.0} 47 { 58.8) 12 ( 15.0) 2% (e300 4 ( BT
tissuse discrders

Pain in extremity 3( 50 6 { 30.0) Q0 24 [ 30,00 3 ( 3.8 13 (28.3) 3 ( 6.8

Back pain 4 [ &.T 4 {20.0) 1 { 5.0y 1B (225} 5 ( &.3) 12 ( 26,1y 1 ( Z2.2)
Mervous system disorders 7T (117 10 {50.0) 4 { 20.0) 43 ( 53.8) 11 ( 13.8) 25 (543 Z ([ 4.3)

Haadachs 0 6 {30.0) 0 2e ([ 32.5) 0 18 { 353.1) O
Skin and subcucansous tissus 32 (53.3 3 ( 5.00 11 (5500 14{ 5.00 43 (&83.8) 4 ( 5.00 Z2 (47.8) 2 ( 4.3)
discrders

Pruritus 3 (21,7 0 4 {20.0) O 7 (213 0 4

Pash maculc—pepular 11 ¢(18.3 2 ( 3.3} S§5{250 0O 16 ( 20.0y 2 ( 2.5) 3 ( 1{ 2.2)
Cardiac disorders 25 (48.3) O 5{2.0 0 34 ( 425y 0 24 | 1 2.2)

Simus tachycardis 25 (48.3) 0 3{1l5.m 0 32 (400 O 22 0
Vascular disoeders 27 (45.00 4 | .7 T {350 2 {10.0) 34 (425 & ( 7.5 20 ( 43.5) 4 ( 8.7}

Hypertension 18 { 26.T) 0 3 {150 2 {10.0) 1% (23.8) 2 ( 2.5 15 ( 32.6}) 4 ( 8.7}
Pzychiatric disordsrs 24 (40,00 2 ( 3.3) & { 30.0) 0 30 (375} 2 ( 2.5} 21 ([ 45.7} [ 2.2}

Irefety 3021 1 ( i 4 {20. O 17 (21.3) 110 1.3) 13 (2B.3}) 1 ([ 2.2)
Bznal and urinary disorders 23 (3.3 7 8 {40.0) 1 { 5.00 31 (38.8) 8 (10.0) 19 ( 41.3} 2 [ 4.3)

Hasmaturia 14 ( 23.3) 3 4 {200y O 18 (225} 2 ( 3.8) 4 [ B.T} 0

Eroteimmria 11 ¢ 18.3} O 4 { Z0.0y O 15 ( 18.8) 0 13 [ 28.3) O

MedDRA Version: 23.0
CTC Version CTCAE V4 and V5
Includes events reported between first dose and 100 days after last dose of study therapy.
In the nivo group, 15 subjects with solid tumour had Grade 5 events of disease progression. 3 subjects with hematology tumour had 4 Grade 5
events: 1 subject had 2 Grade 5 events (disease progression and hematoma) and 1 subject each had disease progression and cardiac arrest. In the
nivo + ipi group, 8 subjects were reported as having a Grade 5 event (disease progression in 6 subjects and respiratory failure in 2 subjects).
Source: CA209070 Interim CSR Table 8.6-1
Table 63 Any Possibly Drug-Related Adverse Events Summary by Worst CTC Grade (= 5% of
Total Subjects in Either Treatment Group) - 100 Days Safety Window - Pooled Analysis:
Solid vs. Hematology vs. Total for Each Treatment - All Treated Subjects in CA209070
Mivo Mivo + Ipd
Solid Hemato Total Solid
M= el N =20 K =80 H=48
System Jrgan Class (%)

Ereferred Term {%) Ermy Grade Grade 3-4 Iny Grade Grade 3-4  BEny Grade Grade 3-4 Iny Crade Grade 34
TOTRAL SUBJECTS WITE AN EVENT 53 { 18 { 55.0) 12 { &0.0) 72 ( 90.0) 27 ( 33.8) 4g (100.0) le ( 34.8)
Imrestigations 42 [ 7 18 { 95.0) 10 { gl ([ T6_3) 1% ( 23.8) -0y 10 |

Meurtrophil count decressed 15 | T30 4 22 [ 27.5) 4 ([ 5.0) ( 4y L

Thite blood oell countc 15 | 9 {4500 1¢ 24 (30,00 3 ( 3.8 (21T 1§

decreased

Espartate aminctransisrass 13 (2L.7) 1 ¢ L.T) 5 {45.0) 0 22 [ 27.8) 1 [ 1.3} [ 4.3}

incressed

Iymphocyte count decreased 3 { & { 10.0) 5 {45.0) 4 {2000 22 ( 27.5) 10 ( 12_.5) & [ 13.0)

C—reactive protein increased 12 ( 0 2 {10.0) 0 14 ( 17.5}) O 0

Rlanine aminctransferass 54 1{ 17 5 [ 45.00 0 18 (2250 1 ( 1.3} 2 ( 4.3

incressed

Platelet count decreased T 0 T {3.0) 2 {10 14 (17.5) 2 ([ 2.5) 1{ 2.2)

Blood alkaline phosphatass I 0 0 0 5( 6.3 0 0

increased

Lipass increassd 5 { 2 [ 3.3) 1{ 50 14{ 5.0 e [ 7.8) 3 ( 3.8) 4 ( 8.7

Teight decreassed 5 o a L] E{ 6.3} 0 1{ 2.2)

Blood creatinine incressed 4 0 3 {150 0O 7( 8.8 0 o

C—reactive protein 4 0 1{ 50 0 5( 6.3 0 a

Imylass increassd 3 0 a 0 3( 3.8 @ 1{ 2.2)

Blood bilirubin increased 2 0 Q il 21 2.5 0 0
General disordsrs and 32 { o B (40.0) O 40 [ 50.0) 0 a
adninistration site conditions

Fatigus 23 | 0 7 (3500 0 30 (37.58) 0 1c ( 34.8) 0

Byraxis I 0 2 {10.0) O 11 [ 13.8) O T (15.2) O

Fain 4 0 1{ 50 0O 5( 63} 0 0 0

Mon—cardiac chest pain 2 0 0 0 2 25 0 3( 6.5 0
Metabolism and mutrition 30 { 0 11 {55.0) 1 { 5.0y 4L (51.3) 1 ( 1.3) 27T [ BB.TY 4 [ B.T)

discrders
13 | 0 2 {1lo.0) 0 .8y 0 1 2.2
g 0 2 {1lo.0) 0O Z.5) 0O 3 ( 6.5
[ 0 5{25.00 0 .8} 0 0
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MNivo Miwvo + Ipd

Solid Hamato Tocal Solid
H =&l N =2Zz0 H =80 N =48
Systam Organ Class (%)
Ereferred Tem (%) By Grade Grades 3-4 oy Crade Grade 34 Eny Grade Grade 3-4 Eny Grade Grade 34
5 ( 8.3 0 41 1{ 5.0) 3 10 1.3 € {13.0) 0O
5( B.3) 0O 4 1{ 5.0) 3y 10 1.3 5 {10.%) 0O
5 ( 8.3 0 41 0 .3 0 3{ .5 0O
2 { 3.3 0 2 0 0y a 8 {17.4) 0O
2 3.3 0 2 0 .0y 0 ¥ 0
Blood and lymphatic system 25 (41T 3.3y 11 { 55.00 &£ ¢ 0 e 7.5 15 {41.3) 2 { 4.3)
discrders
Enzsmis 25 (41 2 ( 3.3y 10 {50.00 3 { B} 5 &.3) 19 {41.3) 2 { 4.3
Fastroincestinal discorders 25 | 20 3.3 5{25.00 2({ 7.5 4 ( 5.0 17 {37.00 1( 2.2
JREVEEEY 12 | a 2 {10.00 0 B} 0 10 {21.7) 1({ 2.2
Vomiting T 0 2 {10.0) O 3 0 € {13.0) O
Bpodeminal pain 5 B.3) 0O 3 {1s.00 1 ¢{ 0y 1 1.3} 5 {10.% 1({ 2.2
Tharrhoes 5( B8.3) 0 1 { 5.0 0O B} 0 3{ .5 0O
Constipation 4 €T O L{ 5.0 0 3 0 0 0
BEodominal pein upper 1( 1.7 0 1 { 5.0 0O B} 0 3{ .5 0O
Doy mouth 1 oo a a 3y 0 34{ ©.50 0
Bespiratory, thoracic and 14 (23.3) 2( 3.3) 4 {z20.00 0 18 ( 22.58) 2 ( 2.5} 11 {23.%) 2 ({ 4.3)
medisstinal disorders
Cough L ¥ 3{1s.m a 5 (11.3 0 7 {15 a
Dysoncea [ 1L( 1.7 a 0 € ( 7.8 11 1.3 2{ 4.3) 11 2.2
Fleural effusion 4 2({ 33 0 a 4 { 50} 2 2.5) E {13.00 2 ( 4.3
Skin and subcutamecous tissus 14 ( 23.3) 1 ¢ L. ™ 3 (153 0 17 1 1.3) 14 { 30.4) 1 { 2.2
discrders
Pruritus T(1L.Ty 0 a 0 7 a 1{ 2.2) 0
Pash maculc—pspular 5 8.3 0 3 {1500 O 8 0 g {174 1{ 2.2
Lry skin 1¢ 1.7 0O a a 1 0 3{ &.5 0O
Mivo Niwo + Ipd
Bolid Hemato Total Solid
N = &l N =20 R =80 N=4g
System Jrgan Class (%)
Ereferred Tem (%) Bry Grade Grads 3-4 Iny CGrads Grads 3-4  BEoy Grade Grads 3-4 Iny Grade Grade 3-4
Mermous systeam discrders 13 (21, 0 4 {2000 1 5.00 21.3) 1 1.3} 7 {15.2) ©
Hzadachs TC1LLTy 0 4 { 20,00 O 13.8) 0 4{ B.T) O
Ferigheral ssnsory 40 T 0 a 1] 50y 0 0 0
neurcpathy
10 (1T © 5 {250 0 a 3 {1%.6) O
T (1L 0 3 {1500 0 0 7{15.2) ©
-I".E_.,nra_djw 40 T 0 2 {10y 0 1] 2{ 43 0
Vasoular discrders 2 (13.3) © 1{ 50 0 11 a 4 { B.7) 11 2.2)
Hypertension 4 { 6T 0O a 0 5 a 3{ &5 11 2.2)
Hypotension 44{ ET 0 a 0 5 a 2 { 4.3 0
Cardiac disorders T 0 2 {10 0 9 (1 0 6 {13.0) 1 2.2
Simme tachycardis g o 1{ 500 0 [ 8 a 4 { 8.M 0
Musculoskeletal and comnectiwve & ( 10.0) 1 ( 1.7) 1{ 50 0 70 8 1 1.3 2 {138 O
tizsus disonders
Myalgia 0 0 a 0 0 o 4{ 8.7 O
Penal and urinary discrders 5{ 8.3) 0 1{ 5.0 0 g [ 7.5} 0 g {17.4) 0
Hasmaturia 20 3.3 0 1{ 5.0 0 3( 3.8 0 3{ &5 0
Proceinuria 2 { 3.3 0 1{ 5.0 0O 3 3.8 0 7{15.2) ©
Indury, poiscning and 24{ 3.3 0 2 {100y 0 4 5.0 0 3{ €5 0
procedural compl ications
Infucion related reaction 2 3.3 0 2 {10.0) @ 4 ([ 5.0 0 2{ 4.3) 0

MedDRA Version: 23.0

CTC Version CTCAE V4 and V5

Includes events reported between first dose and 100 days after last dose of study therapy.
There were no Grade 5 events reported

Source: CA209070 Interim CSR Table 8.6-2
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Serious adverse event/deaths/other significant events

Deaths
Nivolumab

Among the 80 subjects treated with nivolumab, 38 (47.5%) subjects had died; 34/60 (56.7%)
subjects in solid tumour group and 4/20 (20.0%) subjects in hematology tumour group (Table 62). For
subjects with solid and hematology tumours, disease progression was the most common cause of
death, including within 30 days and 100 days of the last dose. One subject with relapsed or refractory
non-Hodgkin tumour died due to intraparenchymal hematoma, 57 days after the last dose. There were
no deaths due to study drug toxicity.

Nivolumab + Ipilimumab

Among the 46 subjects with solid tumours treated with nivo + ipi, 27 (58.7%) had died (Table 62).
Disease progression was the most common cause of death, including within 30 days and 100 days of
the last dose. The cause of death was not reported for 1 subject who died 1307 days after the last
dose of study drug. There were no deaths assessed as related to study drug toxicity.

Table 64 Death Summary by Treatment, All Treated Subjects in CA209070

ki o + Iod
H= H = 4&
Solid Eemat Total Solid
N=8 N=2 H=28 = 4c
MIMEER OF SUBJECTS WHO DIED (%) 34 { 56.7) 4 (20,00 38 ( 47.5) 27 ( 58.T

IBIMROY HERSCH FOOL TERTH (%)

LE TO THIS DISEASE 34 { 56.T) 3 (15 37 [ 46.3 2& [ 56.5)

DE TO OTEER CRISE (R) il 1 i 5. 1 1.3 C

MOT REDORTED v g 1 2.2)
NMEEE. OF SUBJECTS WHO DIED WITHIN 30 IRYS OF LAST 4 { &.7 1 5 51 &3 2 4.3}
DOSE (%)

IRTMREY DERSCH FOR TERTH (%)

OE TO THIS DISERSE 4 [ &.7 1 5 5E( 6.3 2 4.3
MIMEER OF SUEJECTS WHD DIED WITHIN 100 DAYS OF 15 { 25.0) 3 (15 18 ( 2Z.5} g2 {17.4)
LLST DCSE (%)

EFRDMREY FERSCH FOR [ERTH (%)
LE TO THIS DISERSE 15 { 25.0) 2 (10.0) 17 | 21.3) {17.4
LUE TO CTHER CRUOSE 1] 11 50 16 1.3

(A} Intraparenchymal hematoma with mtracramal pressure secondary to disease progression m 1 subject with NHL

Source: CA209070 Interim CSE. Takle §.3-1

Serious Adverse Events

Nivolumab monotherapy

All-causality any-grade SAEs (within 100 days of last dose) were reported in 43 (53.8%) subjects
treated with nivo. Grade 3-4 SAEs were reported in 32 (40.0%) subjects. Grade 5 SAEs were reported
in 9 (11.3%) subjects (8 disease progression and 1 cardiac arrest) (Table 63).

e The most frequently reported all-causality any-grade SAEs (= 5%) were pyrexia (16.3%),
disease progression and tumour pain (10.0% each), pleural effusion (8.8%), dyspnea, and
febrile neutropenia (6.3% each).

e The most frequently reported all-causality Grade 3-4 SAEs (= 5%) were tumour pain (10.0%),
febrile neutropenia (6.3%), dyspnea, and pleural effusion (5.0% each).
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Drug-related any-grade SAEs (within 100 days of last dose) were reported in 17 (21.3%) subjects
treated with nivo. Drug-related Grade 3-4 SAEs were reported in 12 (15.0%) subjects. There were no
drug-related Grade 5 SAEs (Table 63).

e The only drug-related SAE (any-grade) reported in > 5.0% of subjects was pyrexia (6.3%).

e Drug-related Grade 3-4 SAEs reported in = 2 (2.5%) subjects were febrile neutropenia and
pleural effusion (2.5% each).

Nivolumab + Ipilimumab

All-causality any-grade SAEs (within 100 days of last dose) were reported in 20 (43.5%) subjects
treated with nivo + ipi. All-causality Grade 3-4 SAEs were reported in 12 (26.1%) subjects. Grade 5
SAEs were reported in 4 (8.7%) subjects (2 disease progression and 2 respiratory failure).

e The most frequently reported all-causality any-grade SAEs (= 5%) were pleural effusion
(10.9%), hypoxia (6.5%), pain in extremity, dehydration, and AST (6.5% each).

e The most frequently reported all-causality Grade 3-4 SAEs (= 5%) were AST increased,
hypoxia, and pleural effusion (6.5% each).

Drug-related any-grade SAEs (within 100 days of last dose) were reported 9 (19.6%) subjects treated
with nivo + ipi. Drug-related Grade 3-4 SAEs were reported in 7 (15.2%) subjects. There were no
drug-related Grade 5 SAEs.

e Only drug-related any-grade SAE reported in = 5% of subjects was pleural effusion (8.7%).
e Drug-related Grade 3-4 SAE reported in > 2 subjects were ALT increased, AST increased,
hyponatremia, and pleural effusion (4.3% each).

Table 65 Any Serious Adverse Events Summary by Worst CTC Grade (Any Grade, Grade 3-4,
Grade 5) (= 5% in any treatment group) 100 Days Safety Window Pooled Analysis: Solid vs.
Hematologic vs. Total for Each Treatment - All Treated Subjects in CA20907

Nivo Nivo + Ipi

Solid Hemato Total Solid

N=6l N=10 N=80 N=dd
System Organ Class (%) Any Grade  Grade Any Grade Grade Any Grade Grade Any Grade  Grade
Preferred Term (%0) Grade 34 5 Grade 3-4 5 Grade 34 5 Grade 34 E

. . . 22 11 10 . 43 32 ) 20 12
; 37 (533 3.3 9113 (8.7

Total subjects with an event 32(333) 367 8(133) (55.0) (50.0) 1{5.0) (53.8) 400 (11.3) 43.5) 26.1) 4(8T
General disorders and 10 (31 7 14017 T3 01 - 21 S ¢ 5 S
admimistration site condifions 19317 1{lL.7) 8(133) I(100) 1(5.0) ] (26.3) (25 8(l00) 5(10.9) ] 1{4.3)
Pyrexia 11(183) 1{1.7) ] (1000 1{5.0) ] (11;3} 21(2.5) 0 2(4.3) ] 0
Disease progression 8(133) ] 8(13.3) 0 0 ] 8 (10.0) ] B(lou) I43) ] 2043
Respiratory, thoracic and S 23 - . 13 117 13 o -
mediastinal;]jsnrders 11(183) 8(133) ] (1000 1{5.0) ] (16.3) 9(11.3) 0 6(13.00 4(87) {43
Pleural effusion 6 (10.0) 4 (6.7) ] 1({5.0) 0 ] T(88) 4 (5.00) a 5(109y 3(46.3) 0
Diyspanoea 4 (6.7 (5.0 ] 1({5.0) 1{5.0) ] 5(63) 4 (5.00) a 2(43) 1(2.2) 0
Hypoxia 1{1.7) ] ] 0 0 ] 1(13) 0 a 3(535) 3(63) L]
Cough a ] ] 1({5.0) 0 ] 1(13) 0 a 121 ] 0
Tachypnea a ] ] 1{5.0) 0 ] 1(13) 0 a 0 ] 0
Gastreintestinal disorders T(11.T) 5(83) ] (1500 3(15.0) ] (1!,':'3) 2(10.0) Q 5(10.;  5(109) 0
Abdominal pain 1{1.7) (1.7 ] 21000 2(10.0) ] 338 3(3.8) a 2(43) 1(43) 0
Stomuatitis 1(1.7) ] ] 1(5.0) 1(5.0) ] 2(25) 1{(1.3) 0 0 ] 0
Large intestinzl obsmuction a ] ] 1({5.0) 1{5.0) ] (13) 1{(1.3) a 0 ] 0
Musculoskeletal and connective P r 5163 5 3 (65 243
tissne disorders 5(8.3) 4{6.7) ] 0 0 ] 5(63) 4{5.0) 0 3(635) (43 0
Pain in exoemity 2(33) 1(33) ] 0 0 ] 2(25) 21(2.5) 0 3(635) 1(43) 0
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Nive Nivo + Ipi

Solid Hemato Taotal Solid

N=60 N=20 =80 N=i6
System Organ Class (%4) Any Grade  Grade Any Grade  Grade Any Grade  Grade Any Grade  Grade
Preferred Term (%0 Grade -4 5 Grade 3-4 5 Grade 4 5 Grade 14 5
E?ﬁﬁﬁ;‘ﬁ:ﬁ};‘;g 583 5(83 0 3(150) 3150 0 801000 2(10.0) 0 122 123 0
Tumour pain 583 5(83) 0 3(15.0) 3(15.0) 0 20100 E(10.0) 0 122) 123
Renal and urinary disorders 583 46T 0 0 0 0 5(63) 4060 ] 121 129
m“’:: Iymphatic system SET) 467 0 3050 3(50 0 7(@E8  TEDH 0 122y 12D 0
Anemia 133 163 0 1500 1(5.0 0 3038 3(38) ] 127 123 [
Febrile newtropenia 133 163 0 3(15.0) 3(15.0) 0 5(63)  5(6.3) ] 0 0 [
Vascular disorders 467 3(50) 0 0 o 0 150 308 0 365 2043 0
Hypotension 3G 133 0 0 o 0 368 209 ] 0 0 [
Infections and infestations 3GE0 350 0 1(5.0) o 0 150 308 0 4ET 363 0
Metabolism and nutrition disorders 3 (5.0) 3 (50) 0 150 150 0 1650 460 0 6(130) 6(130) O
Dehydration 133 163 0 0 o 0 225 2029 0 365 2033 0
Hypercalcamiz o 0 0 150)  1(5.0) 0 113 1(13) 0 0 0 [
Hyperricemia o 0 0 1(5.0) o 0 1(1.3) 0 0 0 0 [
Hypakalemiz o o 0 1500 1(5.0) 0 o 0 0 123 123 [
Nervons system disorders 133 133 0 2(100)  2(10.0) 0 150 460 0 127 123 [
Headache o 0 0 1(5.0) o 0 1(.3) 0 ] 0 0 [
Nervous system disorder o 0 0 1500 1(5.0 0 13 103 ] 0 0 [
Presyncope o 0 0 1500 1(50) 0 113 1(13) ] 0 0 [
Syncope o 0 0 1500 1(50) 0 103 1043 ] 0 0 [

Nivo Nivo + Ipi

Salid Hemato Total Salid

N=60 N=20 N=80 N=i6
System Organ Class (%) Any Grade  Grade Any Grade  Grade Any Grade  Grade Any Grade  Grade
Preferred Term (%) Grade 3-4 5 Grade 3-4 5 Grade 4 5 Grade 3-4 5
Cardiac disorders 1017 o 0 1(5.0) o 1500 2(25) 0 1013 107 103 [
Cardiac arrest o 0 0 1(5.0 o 150 1(13) 0 1(13) 0 0 [
f::;‘ml;::::mﬂ and procedural 1017 107 0 1500 150 0 125 10 ] 0 0 0
Fracars 1017 107 0 1500 1(50) 0 125 209 0 0 0 [
Investizations 1L 17 0 4Q00) 4000 0 S(63)  S(63) 0 4(87)  4ET 0
Lipase incressed 0 0 0 1500 1(5.0) 0 103 103 0 127 103 [
Lymphocyte count decrazsed o o 0 150 160 0 103 103 0 0 0 [
Neutrophil comt decreased o 0 0 201000 2 (10.0) 0 225 205 0 0 0 0
Platelet count decraasad 0 0 0 1500 1500 0 103 103 0 127 109 [
White blood cell count decreased o 0 0 150)  1(50) 0 103 103 0 0 0 [
Aspartate arninotrensferase increased 17 17 0 0 o 0 103 103 0 365)  3(65) [
Immune system disorders 0 0 0 1(100)  1(5.0) 0 125 103 0 0 0 [
Autoimmmne disorder o o 0 1500 1(50) 0 103 103 0 0 0 [
Cytokine release syndrome o 0 0 1(5.0) o 0 103 0 0 0 0 0

HedlFR Teraiom: 3.0

CTC Version CTCEE V4 and VS

Includes svents reported between first dose and 100 days afcer la=t dose of stady theraps.
Source: CR208070 Interim CSR Table 5.€.1.32.3
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Table 66 Any Possibly Drug-related Serious Adverse Events Summary by Worst CTC Grade
(Any Grade, Grade 3-4, Grade 5) (= 5% in any treatment group) 100 Days Safety Window
Pooled Analysis: Solid vs. Hematologic vs. Total For Each Treatment - All Treated Subjects in

CA209070
Nivo Nive + Ipi

Solid Hemato Total Solid

N=d0 N=20 N=30 N=i6
System Organ Class (%) Any Grade  Grade Any Grade  Grade Any Grade  Grade Any Grade  Grade
Preferred Term (%0) Grade 34 5 Grade 3-4 5 Grade 34 5 Grade 34 5
Total subjects with an event 1BELT) 8(133) 0 4(200) 4000 0 (]112) El?.ﬂ} 0 9(19.6) 7(153) 0
3;1‘:::;;:;’;‘;" ! fions 4(6.T) 0 0 1(5.0) 0 o 5(63) 0 0 1023 0 0
Pyrexia 457 0 0 1(5.0) 0 0 5 (6.3) 0 0 102.2) 0 0
ﬁ‘g::zﬂ:::::; and 46T 1G3) 0 1(5.0) 0 o 5(63) (29 0 4B 1(43) 0
Pleural efusion 350 233 0 0 0 0 IGE 225 0 4B 243 0
Cough 0 0 0 1(5.0) 0 0 1(13) [ 0 1023 0 0
Tachypnoea 0 0 0 1(5.0) 0 ] 1(1.3) 0 ] 0 0 0
Gastrointestinal disorders 350 1(LT) 0 2(100) 2 (10.0) 0 563 308 0 122 125 0
Abdominal pain 0 0 0 1500 1(50) 0 103 103 ] 0 0 0
Stomatitis 0 0 0 1500 1(50) ] 1013 103 ] 0 0 0
ﬂ;fﬂ::: Irmphatic system (17 1(LT) 0 1(100) 2 (10.0) o 338 3G 0 ] 0 0
Febrile nentropenia 0 0 0 2(100) 2 (10.0) 0 125 225 ] 0 0 0
Investizations 117 1{17 0 2(100) 2 10.0) 0 3138 308 0 2043 2(43) 0
Lipase increased 0 0 0 150)  1(50) 0 103 103 0 122) 123 0
Meutrophil count decreased 0 0 0 1500 1(50) ] 1013 103 ] 0 0 0
Immune system disorders 0 0 0 1500 1(50) 0 103 103 ] 0 0 0
Antoimrmne disorder 0 0 0 1500 1(50) ] 1013 103 ] 0 0 0

Nivo Nive + Ipi

Salid Hemata Tatal Solid

N=dl N=10 N=80 N=dd
System Organ Class (%) Any Grade  Crade Any  Grade Grade Any Crade  Grade Any Grade  Crade
Preferred Term (%) Grade 14 5 Grade 34 5 Crade E 5 Grade 34 5
Infections and infestations 0 0 0 1(5.0) 0 0 1013 0 0 0 0 0
Enterocolitis infections 0 0 0 1(5.0) 0 0 103 0 0 0 0 0
Metabolism and notrition disorders 0 0 ] L] 0 o i} 1] 1} 3(6.5) 3 (6.5) 0
Nervous system disorders 0 0 ] 1(5.m 1(5.00 o 1(13) 1(1.3) 1} o o 0
Headache 0 0 0 1(5.0) 0 0 103 0 0 0 0 0
Mervous system disorder 0 0 0 1500 16500 0 103 103 0 0 0 0

)i L Versicm: Z
ced betwesn first dose and 100 days afoer last dose of study therapy.

rim C5R Tahle 5.6.1.32.4

Select AEs

Select AEs included the following categories: endocrine, gastrointestinal, hepatic, pulmonary, renal,

skin, and hypersensitivity/infusion reactions. AEs that may differ from or be more severe than AEs
caused by non-immunotherapies and AEs whose early recognition and management may mitigate

severe toxicity are included as select AEs.

A summary of all-causality and drug-related select AEs observed with nivolumab or nivo + ipi (100
days safety window - pooled analysis: solid vs. hematology vs. total for each treatment) is provided in

Table 59.

Nivolumab monotherapy

In subjects treated with nivolumab, most select AEs (all-causality and drug-related) were Grade 1-2.
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e The most frequently reported (= 10%) drug-related select AE categories (any grade) were
hepatic (40.0%), endocrine (23.8%), and skin (20.0%).

e The most frequently reported (= 10%) drug-related select AEs by PT (any grade) were AST
increased (27.5%), ALT increased (22.5%), hypothyroidism (12.5%), and rash maculo papular
(10.0%).

e The drug-related serious select AEs reported were: diarrhea, ALT increased, AST increased,
and blood bilirubin increased, and Stevens-Johnson syndrome (1.3% each).

Nivolumab + Ipilimumab

In subjects treated with nivo+ipi, most select AEs (all-causality and drug-related) were Grade 1-2.

e The most frequently reported (= 10%) drug-related select AE categories (any grade) were
hepatic (28.3%), skin and endocrine (23.9% each), and renal (15.2%).

e The most frequently reported (= 10%) drug-related select AEs by PT (any grade) were ALT
increased (23.9%), AST increased (17.4%), rash maculo-papular (17.4%), blood creatinine
increased and hypothyroidism (15.2% each).

e The drug-related serious select AEs reported were: ALT increased and AST increased (4.3%
each), and gamma-glutamyl transferase increased and rash maculo papular (2.2% each).
Immune mediated adverse event (IMAEs)
IMAESs could not be derived for CA209070 based on the CRF design. Therefore, a listing of modified
IMAEs was generated, which consisted of a listing of AEs up to 100 days after the last dose that had

PTs in the list of “"IMAE PTs” regardless of whether or not the subject received immune-modulating
medication and regardless of investigator attribution.

Nivolumab monotherapy

Among the 80 subjects treated with nivolumab, any-grade modified IMAEs reported in = 20% of
subjects were as follows:

e Hepatitis events: 49 (61.3%) subjects,
e Nephritis and renal dysfunction events: 24 (30.0%) subjects,
e Rash events: 23 (28.8%) subjects, and
e Diarrhea/colitis events: 21 (26.3%) subjects.
Grade 3-4 modified IMAEs reported in = 5% of subjects were as follows:
e Hepatitis events: 7 (8.8%) subjects, and
e Nephritis and renal dysfunction events: 4 (5.0%) subjects.

No pneumonitis, adrenal insufficiency, thyroiditis, diabetes mellitus, or hypophysitis events were
reported in subjects treated with nivolumab.

Nivolumab + ipilimumab

Among the 46 subjects treated with nivolumab modified IMAEs reported in = 20% were as follows:
e Hepatitis events: 23 (50.0%) subjects,
e Nephritis and renal dysfunction events: 15 (32.6%) subjects,

e Rash events: 12 (26.1%) subjects, and
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e Diarrhea/colitis events: 11 (23.9%) subjects.
Grade 3-4 modified IMAEs reported in = 5% of subjects were as follows:
e Hepatitis events: 6 (13.0%) subjects.

No adrenal insufficiency, thyroiditis, diabetes mellitus, or hypophysitis events were reported in subjects
treated with nivolumab.

Other events of special interest (OESIs)

OESIs are events that do not fulfill all criteria to qualify as select AEs or IMAEs. These events may
differ from those caused by non-immunotherapies and may require immunosuppression as part of their
management. OESIs included the following categories: demyelination, encephalitis, graft versus host
disease, Guillain-Barré syndrome, myasthenic syndrome, myocarditis, myositis/rhabdomyolysis,
pancreatitis, and uveitis. Analyses of OESIs had extended follow up (100 days window).

Nivolumab monotherapy

Among the 80 subjects treated with nivolumab, 3 (3.8%) experienced an OESI: 1 subject with drug
related Grade 2 AE of pancreatitis, 1 with drug-related Grade 2 AE of pancreatitis, and 1 with unrelated
Grade 3 AE of graft versus host disease in the setting of allogeneic transplant. All cases were resolved.

Nivolumab + Ipilimumab

Among the 46 subjects treated with nivo + ipi, 2 (4.3%) experienced an OESI: 1 subject with drug
related Grade 2 AE of uveitis and 1 with drug-related Grade 3 SAE of pancreatitis. Both cases were
resolved.

Laboratory findings

Haematology
Nivolumab

Among the 79 subjects with on-treatment hematology test results, hematologic abnormalities were
primarily Grade 1 or 2. The only adolescent subject with melanoma in CA209070 did not report any
hematologic abnormalities.

Grade 3-4 hematologic abnormalities reported were as follows: decreased hemoglobin (8.9% Grade 3),
decreased leukocytes (5.1% Grade 3, 1.3% Grade 4), decreased absolute neutrophil count (1.3%
Grade 3, 2.5% Grade 4), and decreased platelet count (1.3% Grade 3, 1.3% Grade 4).

Nivolumab + Ipilimumab

Among the 46 subjects with on-treatment hematology laboratory test results, hematologic
abnormalities were primarily Grade 1 or 2.

Grade 3-4 hematologic abnormalities reported were as follows: decreased hemoglobin (10.9% Grade
3), decreased leukocytes (2.2% Grade 3), and decreased absolute neutrophil count (2.2% Grade 3).
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Clinical Chemistry
Liver tests
Nivolumab

Among the 79 subjects with on-treatment liver function test results, abnormalities in ALT, AST, and
bilirubin (all increases) occurred at low frequencies and were all Grade 1 or 2. No subjects had
concurrent ALT or AST > 3 x ULN with total bilirubin > 2 x ULN within 1 day and within 30 days.

Nivolumab + Ipilimumab

Among the 46 subjects with on-treatment liver function test results, abnormalities in ALT, AST, and
bilirubin (all increases) occurred at low frequencies and were all Grade 1 or 2. No subjects had
concurrent ALT or AST > 3 x ULN with total bilirubin > 2 x ULN within 1 day and within 30 days.
Table 67 Laboratory Test Results Summary of Laboratory Abnormalities in Specific Liver

Tests (SI Units) - Pooled Analysis: Solid vs Hematology vs Total for Each Treatment - All
Treated Subjects with at Least One On-Treatment Measurement in CA209070

Miwvo Mivo + Ipi
Solid Eemato Total Solid
Ipnommality (% =55 N=20 N=7 N = 4e
H=2583 HN=2z0 N="7% N =4e
ALT CB AST = ZHIIN 20 3.4 14§ 5.0 3 3.8) 2 4.3
LLT CB AST = SXIJIN 0 0 v 0
ALT CR AST = 10MULH ¥ 1] 0
ALT CR AST = Z0¥ULN 0 v 0
H=583 HN=2z0 N="7% N =4e
TOTREL EILTRIEIN > ZHIIN 0 0 il 0

..
L]
i
o
o
L]
[
=
o
L}
1
i
-
L}
e
N

COMOUREENT ALT CR BST ELENVATION = 3XI
TOTREL BILTRIEIN > 1_SEUIN WITHIN OHE D&}

COMOURRENT RELT CR RST ELEVRETION > TN WITH 0 0 G 0
TOTREL EILTRIEIN > 1.SHULN WITHEIN 30 L[RYS

COMOJREENT RLT CR AST ELEVATION > DULN WITH 0 0 il 0
TOTRAL BEILIDEIN > ZXULN WITHIN OE D&Y

COMOUREENT ALT CR BST ELENWATION > 3HILN WITH 0 0 0 0
TOTRL BILTREIN > ZXIIN WITHIN 30 [BYS

Includes laboratory results reported after the first dose and within 100 days of last dose of study therapy.

Denominator corresponds to subjects with at least one on-treatment measurement of the corresponding laboratory parameter.
Source: CA209070 Interiny CSEF. Table 8.11.2.1-1

Thyroid Function Tests

Nivolumab

TSH increases (> ULN) from baseline (< ULN) were reported in 9 (26.5%) subjects in the nivolumab
arm, and there were no decreases (< lower limit of normal (LLN)) from baseline (= LLN) reported.

Nivolumab + Ipilimumab

TSH increases (> ULN) from baseline (< ULN) were reported in 5 (16.1%) subjects in the nivo + ipi
arm, and decreases (< LLN) from baseline (= LLN) were reported in 1 (3.2%) subject.
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Table 68 Laboratory Test Results - Summary of Laboratory Abnormalities in Specific Thyroid
Tests (SI Units) - Pooled Analysis: Solid vs Hematology vs Total for Each Treatment - All
Treated Subjects with at Least One On-Treatment TSH Measurement in CA209070

Nivo Hivo + Ipi
Hemato Total Solid
Armormal ity (%) H=1 N=34 =31
TSH = ULNW 8 [ 36.4) 5 (41.7) 13 ( 38.2) € ( 15.4)
TSH = UINW
WITH TSE <= ULN AT BASELINE 5{z22.7 4 [ 33.3) 9 ([ 26.5) 5 { 16.1)
TSH = UINW
WITH AT LEAST CME FT4 TEST VELUE < LIN (A) 2 9.1} 0 2 ( 5.9 ¥
WITH AL OTHER FT4 TEST VALUES >= LIN (&) 5E{z22.7 E (4.7 1 ( 29.4) 4 {12.9)
WITH FT4 TEST MISSTHG (R) (B) 1 4.5 0 1( 2.9 2 { .5
: 11X { B.3 1( 2.9 1{ 3.2)
LIX
NITH TSE »= LIN AT 225 E a 0 0 1{ 3.2)
1 < LIN
{ AT LERST QRME FT4 TEST VERLL TN (R) 0 0 14{ 3.2
WITH AL OTHER FT4 TEST VRALUES <= ULN (&) 1 ( 8.3 1( 2.9 o

WITH FT4 TEST MISSING (%) (B) o o

Includes laboratory results reported after the first dose and within 100 days of last doze of study therapy.
(A) Within 2 2-week window after the abnormal TS5H test date.

(B) Includes subjects with TSH abnormality and with no FT4 test values in the 2-week window or with non-abnommal value(s) from only one of the two tests and
no value from the other test.

Source: CA209070 Interiz CSR Table §.11.2.2-1
Kidney Function Tests

Nivolumab

The majority of subjects with at least 1 on-treatment measurement had normal creatinine values.

The abnormalities in creatinine (increase) in subjects in the nivolumab arm were primarily Grade 2 in
severity (12.7%). Grade 1 (2.5%) and Grade 3 (1.3%) abnormalities were also reported; there were
no Grade 4 abnormalities.

Nivolumab + Ipilimumab

The majority of subjects with at least 1 on-treatment measurement had normal creatinine values.

The abnormalities in creatinine (increase) in subjects in the nivo + ipi arm were Grade 1 (8.7%) or
Grade 2 (10.9%). There were no Grade 3 or 4 abnormalities.

Pancreatic Function Tests
Nivolumab

The majority of subjects in the nivolumab arm with at least 1 on-treatment measurement had normal
amylase and lipase levels (31/33 [93.9%] subjects). Two subjects had Grade 1 amylase abnormality
and 2 subjects had Grade 1 lipase abnormality. There were no Grade 2, 3, or 4 abnormalities for either
amylase or lipase.

Nivolumab + Ipilimumab

The majority of subjects in the nivo + ipi arm with at least 1 on-treatment measurement had normal
amylase and lipase levels (24/30 [80.0%] subjects). Five subjects had Grade 1 amylase abnormality
and 1 subject had Grade 2 amylase abnormality; there were no Grade 3 or 4 amylase abnormalities.
One subject had Grade 2 lipase abnormality and 3 subjects had Grade 3 lipase abnormality. There
were no Grade 1 or Grade 4 lipase abnormalities.
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Electrolytes and Glucose
Nivolumab

Among the 79 subjects in the nivolumab arm with on-treatment results for blood sodium, potassium,
calcium and magnesium, abnormalities were infrequent and were mostly Grade 1 or 2. Grade 3 4
abnormalities observed were hyponatremia (2.5% Grade 3), hyperkalemia (1.3% Grade 3), and
hypokalemia (6.3% Grade 3). Among the 71 subjects with on-treatment results for blood glucose,
none had hyperglycemia and 2 (2.8%) subjects had Grade 1 hypoglycemia.

Nivolumab + Ipilimumab

Among the 46 subjects in the nivo + ipi arm with on-treatment results for blood sodium, potassium,
calcium and magnesium, abnormalities were infrequent and were mostly Grade 1 or 2. Grade 3 4
abnormalities observed were hyponatremia (2.2% Grade 3) and hypokalemia (1.3% Grade 3). Among
the 41 subjects with on-treatment results for blood glucose, none had hyperglycemia and 1 (2.4%)
subject had Grade 1 hypoglycemia.

Safety in special populations

Intrinsic and Extrinsic Factors (CA209070)
Age
Age subgroups were divided based on 3 sets of categorizations:

Categorization 1: = 1 to < 6 years (N=3), = 6 to < 12 years (N=10), = 12 to < 18 years (N=20), and
> 18 years (N=13)

Categorization 2: < 12 years (N=13), and = 12 years (N=33)

Categorization 3: < 18 years (N=33), and = 18 years (N=13) (Table 67)
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Table 69 Any Adverse Events Summary (in = 25% Subjects in Age < 18 Subgroup) by Worst
CTC Grade by Age with 100 Days Safety Window - All Treated Subjects

Age < 15 vears Age 2 18 years

Nive Nivo+Tpi Nive Nivo+Ipi
SOC () Solid (N=19)  Hemato (N=15)  Total (N=6d) Solid (N=33) Solid (N=11) Hema (=5 Total (N=15) Selid (N=13)
PT (%) Any G4 Any  G34  Any Gi4 Amy  GId | Awy G34 Amy G4 Ay G Amy G4
Total subjects Wil A% 49 (100) 31(623) 15(100) 11(733) 64 (100) 42(65.6) 33(100) 15(45.5)|10(100) 9(SLB) 5(100) 4(80.0) 16(100) 13(SL3) 13(100) B(6L5)
Metabolion and  S(80) 13065 15(100) 767 63(98.4) 200313 3 (PA) 1364|1100 2082 AW 0 16(00 2025 120923 3(AD
Hyponatraemia WEL 4@ 9(600) 1(133) 36(%63) 6094 19576 6081 |6(45 1D (0 0 G0N 163 5083 107
Hypocalcaemia BEGH 0 I(EI) 0 MBI 0 3@ 10 [4GE6H 0 M0 0 @IS 0 1154 0
Hypoabuminasmia 23 (49) 1(41) 12¢800) 16T (RN 3(AT 1555 1060 | 604:m 1@n 1m0 B0 1(63) 4G0E 0
Hypargiyeasmia WEG I1@ED) TEET 0 SR G NEH 1G0 |46 0 0 0 4Q5m 0 68D 0
Dermassdappesie. 20408 2(41) 300} 16T B[ESH 3ET 9@ 0 | 6p4m 1@n 0 0 @IS 163 615 (154
Hypakalaemia 19688 5(103) 8(533) 300 27023 (25 120364 4020|208} 1ED 4®0 0 @IS 163 4608 0
Hypophosphamemia  17(347) 4(82) 0(600) 1(6T) 26(404 S0 I1GE3H 26D |40 0 1m0 SGLI 0 I@ED I0T)
Hyperkalasmia 100204 108 40267 (53 MEL:) 3E7 26H 0 |208n; 0 0 0 oa(zEH 0 54 0
Hypomamesasmia  10(204) 0 8(533) 0 1(ED 0 683 0 |3@im ¢ 1m0 4@sm 0 10T 0
Hyparcalcaemia S0 0 4267 l@7 o4l 108 13m0 0 0 0 0 0 0254 0
Ceneral disorders and
administrationsite 45 (9L} 4(82) 110733 1(133) 56(5T5) 604 I2(66T 2(6D |10%0% 0 4800 0 4@ETH 0 123 2(54
conditiona
Fatizue WELL LW I0EET) 0 38(R (LG 19(E4 160 |ECRm 0 I®O 0 LIS 0 9@ 107
Py WEED @D SEI3) 53 (00 463 1984 160 [4G6H 0 20 0 SGTH 0 6@5D 0
Pam 170647 4(82) 2033 0 19097 43 402D 0 | 1@y o 1@ 0 2029 0 10548 100
Dismsepromession  13(65 0 20133 0 1584 0 5053 0 |agsm o« 0 0 a1z 0 Igm b
Favestigation 45 (VL9) 28(5T1) 15(100) 12(80.0) 60(93.8) 40(615) 32 (97.0) 14(424)|1000%) B(TLT) 5(100) 4(B0.0) 15(938) 12(750) 13 (100) 7(538)
aplet coumt 10503} 12045 10(86T) 6(40.0) 30(609) 18(I81) 15(224) 4(20) | 7(63.6) 4(364) 2(00) 1000 9(563 5GL3 3D 100
mute tlood cell Ot 39 1571y 184y 11(733) S(33) (609 14QLY WEOH 3@ |76 5(55 OO 1Q00) 105 63T 4605 107
oTmploCRCOUE 36(531) 16(2T) O(600) 6(400) 35(4T) N(44) 18(543) Q1Y (10009 T(HH SO 3(600) 15838 10(625) 10(769) 6(62)
soumoptl couat WL 12045 0(00) TEET) 54T 19007 Tl 30 | 6545 65435 3(60.0) 3(600) 9(363) 0(%I 40305 107

Age <13 years Age = 18 years

Nivo Nivo+Ipi Nivo Nivo+Tpi
SOC (W) Solid (N=17) _ Hemato (N=15) __Total (N=6d) Sobid (N=33) Solid (N=11) Hema (=5) Total (N=15) Solid (N=13)
PT (%) Any G Amy  GIM  Any  G34 Amy  GMd | Awy G4 Any G4 Any G4 Amy G
45T increased 10GEE) 1(41) D(600) 2(155) 23(55 2(63 (G35 3(0) | 5@55 0 3(600) 0  E(00) 0 4(05) 2(154)
ALT increased 17E4T) 4 1133 167 M(EH 505 LEN 160 | 4666 0 100 0 6@TS 0 @RS 154
.Bmﬁmm 11045 361 4067 0 16(SM) 38T LE6H 0 | 6(45 0 1200 0 T@EE 0 3@ 0
poTachEROER o4 0 467 0 1S(B4 0 608D 0 (3@ 0 1(0H 0 4@50) 0 5G8 0
Weight decreased 110104} 0 2(133) 1(67 13(03) 101§ 10303 1(30) 4364 0 2(00 0 6375 0 7G3i9 107
ﬂﬁ;ﬁm!m 6011 2@l 4067 16T 10(156 3ET I8N 130 | TEse 1@n 0 0 TEEm 1EH 3D 0
Castromtestmal 0T 110224 10E6T 4267 5107 15234 1T(LS) 4020 | ST 20182 4500 36000 12(7S0) SGLY) 1L(ME 1007
Nausea WEEL 1AL GEM) 0 30 1GD T 1G0 | 5E55 1L 1200 0 63T 163 T(iE 1007
Vomitizg [ 4B FEIF) 2053 0049 605 LESH 160 | 4ESH 0 200 0 SETH 0 B(6lE 0
Constipation WE0E 0 4Q6T) 0 MELH 0 B(MD 0 |S@EsH 0 1m0 GTH 0 3@ 0
Abdominal pain 18367 100 5033) 2053 BESS 3ET ML 26D | 307 1L 0 0 3R 163 538R 100
Diarrhoea 15308 10 QoW 0 1S(ED 104 7LD IGO0 | 1@ 0 1(400) 1000 3(88) 163 40505 0
m‘gm“ﬁ‘ 40 (SL.6) 13(36.T) 12(80.0) 6(40.0) 52(SL3) 24375 IT(SLE) 10(30.3)| D(SLE) 3(2T.3) 3 (604 2(40.0) 12(7S0) 5(LI) TR 1000
Anasmia 0ELE 16627 11033 563 510D 268 FELD 1060 0ELs 208D 360 1000 12050 3085 6@5L O
Febrlensumopsmia (61} 3 (61} S(3E33) SE53) B(2S (S 1G0  1G0 | 1@ 1EDL 1200 1200 2025 2025 100 100
Eespiratory, theracic
and mediastinal 30 (79.6) 13(265) 10(667) 2(13.3) 49(76.6) 15(23.4) I1(636) T(LY) | T(636) 3273 4(00) 0  I11(68%) 388 11346 2(154)
disorders
Cough BEES 0 @33 0 WEEH 0 4@ 0 |3QIH 0 4. 0 TEE 0 T(3E 1000
Dyspuosa WG 433 053 167 650 SOE TELD 402D |3Q7H 1@L 1Q00 0 4Q50 163 3@ 1000
Muscaloskeletal and
connective tissme W) T4I) TEET) 1(6T 36(563) S(115) 20(608) 3ML) | LT 4364 (600 0 1168 4050 (L 1(TT)
disorders
Pain in semy 150308 141 @33 0 W0@ELH 1EN e@TH ED |3QTH 1@L 1200 0 4Q50 1(63) 4008 0
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Age < 18 vears Age = 18 years
Niva Nivo+Ipi Nive Nive+Ipi

S0C (%) Solid (N=40) Hemato (N=15) Total (N=fd) Solid (N=33) Solid (N=11) Hema (N=F) Total (N=16) Solid (N=13)

PT (%) Any G4 Any (=20} Any G4 Any G4 Any G4 Any G4 Any G4 Any [ )
E‘;é:s;-‘-mm AT(ESL) 6(122) T{46T) 3(200) 34(53D) 9141y 18545 2(60) | G{5LE)) 1(01) A(60N 1(20.0) 9(563) (125 T(EAE) ]

Headache 16 (32T 0 4 (26T a 200313 0 12 (36:4) a 1(364) a 1(40.M o §(37.%) a a4 ]
Slin and subcutamecus .. o - - - - . .
fissme dizorders W (EIL) (A1) T(4ET) 1(6T) 33(514) 463 1T(ELE) 2(61) | G{5LE) 0 4(80.m ] 10 (62.5) ] S(335) ]

Pruritis o(le4 0 4267 a 13 (3.3 0 206.0) a 1364) a a ] 42500 a (154 ]
Cardizc disorders M 480 0 4(26T) 1] 15 (. 0 IT{ELE) 1430) | 54455) 0 1(20.m ] 6(375) ] T(538) 1]

Sims tachycardia M 0 302000 1] il ] 0 15 (45.5) 1] 5(43.5) a 1] o 5(31.3) 1] 7(538) ]
Vascular disorders 469 3(61) S(333) 1(6T) 28(L85 463 12364) 2461) | 4{364) 1(0D) (40 1(20.0) G(37H 2(125 E(6lE) 2{154)

Hypertenzion 14 (28.4) 0 167 167 15(8B4 14 o275 260 218 a 1(400m 12000 402500 1(63) G461 2{(154)
Poychiatric disorders 19 (38.8) 10200 S(333) 1] MTE 14 L3304 130 | 5455 10 10200 ] G375 1(6.3) &(6lS) ]

Anxiery x4 120 40267 1] 15(34 1{18§ &4 130 |2(81 ] 1] ] 2{125) 1] 3383 ]
E‘.’;:‘ld::: mrimary 1747 6(122) 8(533) 1(67 25(8M1) 7(109) 114333 1{30) | 6{545 1{00) ] ] G375 1(6.3) 8@l 1077

Haemanuria 1x4 3061 40267 1] 15(134 3¢47 26D 1] 3(273) a 1] ] J(lem 1] (154 ]

Protemuria 7143 0 4267 1] 117 0 B4 1] 1364 ] 1] ] 4230 1] 3383 ]
Neoplasmes benign,
malizmant and 7y 7 3 5 - - 3 9 5 15 7 -
wspecified fincl cysts 6(12.2) 481} 4267 2(N0 100156 709 2{6D1) ] 4364 3273 L0 1000 5(3L3) 42500 (23D 1000
and polyps)

Tumeur pain 5010y 43 40267 300 L0141 708 26D 1] 3(273) 3273 1(00 12000 402500 40250 323D 109

MedDRA Version: 23.0

CTC Version CTCAE V4 and V5

Includes events reported between first dose and 100 days after last dose of study therapy.

Preferred terms (PTs) were selected based on > 25% subjects in any of the treatment groups for the age < 18 years subgroup.
Source: Table S.6.1.5.4

Gender

All subjects treated with both nivolumab and nivo + ipi had at least 1 all-causality any grade AE. All-
causality Grade 3-4 AEs were reported in 65.3% of male subjects and 74.2% of female subjects
treated with nivolumab, and in 50.0% in both male and female subjects treated with nivo+ ipi.

Race

Most subjects were clustered in a single category (White). Low sample sizes in the other categories of
race limit the interpretability of potential differences.

Ethnicity

The overall safety profile of nivolumab and nivo + ipi was comparable across ethnicities. Most subjects
were not Hispanic or Latino.

Discontinuation due to adverse events

Nivolumab

All-causality any-grade AEs leading to discontinuation were reported in 15 (18.8%) subjects treated
with nivolumab. All-causality Grade 3-4 AEs leading to discontinuation were reported in 10 (12.5%)
subjects. Two (2.5%) subjects were reported as having Grade 5 AEs leading to discontinuation
(disease progression in both subjects).

All-causality AEs (any grade) leading to discontinuation reported in 2 (2.5%) subjects each were
disease progression, lipase increased and tumour pain. All other AEs leading to discontinuation
occurred in single subjects.

Nivolumab + ipilimumab

All-causality any-grade AEs leading to discontinuation were reported in 6 (13.0%) subjects treated
with nivo + ipi. All-causality Grade 3 4 AEs leading to discontinuation were reported in 3 (6.5%)
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subjects. One (2.2%) subject was reported as having Grade 5 AE leading to discontinuation
(respiratory failure).

All AEs (any grade) leading to discontinuation occurred in single subjects.

Table 70 Any Adverse Events Leading to Study Drug Discontinuation Summary by Worst CTC
Grade - Graded with CTCAE V4 - 100 Days Safety Window - Pooled Analysis: Solid vs.
Hematology vs. Total for Each Treatment - All Treated Subjects in CA209070

Hiwa Niwo + Ipd
Solid Hamato Total Solid
N = &0 N = 20 N =80 N =48
System Jrgan Class (%)

Ereferred Term (%) Ery Grade Grads 3-4  Bny CGrads Grade 3-4  Eny Grade Grads 3-4 Imy Gra Grade 3-4
TOTRL SUBRJECTS WITE BN EVENT 10 (16.7) & (10.0) S5 {2500 4 {20.0) 15 ( 18.8) 10 ( 12.5) & (13.0) 3 ( &.5)
General disorders and Z{ 3.3) 0 a 0 20 i) 0 0
adninistration site conditions

[issass progression 2 3.3 0 a L 2 L] 0 0
Mecplasms benign, malignant 24( 3.3) 21 3.3 a 0 2 2.8 2 [ 2.5 0 0
and unspecified (incl cysts
and polyps)

Tumcur pain 2 3.3) 2 3.3 a 1] 2 2 [ Z.58) 0 0
Gastrointestinal disorders 1 1.7 1 ¢ 1.7 { 5.0 2 1 1.3 [ 2.2 [ 2.2

Upper gastrointestinal 1 L7 11 1.7 a ! 1 1 1.3} 0 0

Tundendtis 0 0 a ¥ 0 a 1 2.2) [ 2.2)

Haussa 0 0 1 { 5.00 © 1 1] 0 0
Imrestigations 1¢ 17 1 1.7) 21 2 = 3 ( 3.8) 3 2

Lipases incrsassd 1( 1 L1 14 1 21 2 [ 2.8} 1 1

Dlanine aminctransferase v 0 a 0 o o 1 1

increased

Eyylass incresssed 0 0 a a o 0 1 1

Espartates aminotransferass 0 0 a 0 o a 1 1

increased

Blood creatinine increased ¥ 0 a 0 0 1] ([ 2.2} O

Meutrophil ocount decreased 0 0 1{ 50 1{ 50 1L( 1.3y 11 1.3 0 0
Musculoskeletal and commective 1( 1.7 1 1.7 a a 1 1.3 1§ 1.3) 0 a
tissue discrders

Bore pain 1¢ 1.7 1( 1.7 a [ 1i 1 1 i 1.3 0 0

Mivo Miwvo + Ipdi
Solid Hemato Total
M= el N =20 N =80
System Jrgan Class (%)

Ersferred Tem (%) By Grade Grads 3-4 REny Grads Grads 3-4 Zrads 3-4 Eny Grade Grades I-4
Mervous system disorders 1 1.7 0 0 a 19 3 0 0

Eeripheral ssnsory 1 1.7 0 0 a 1( 1.3 0 a 0

nEurcpathy
Beproductive system and bresst 1 1.7 0 L] a L 1.3y O 0 o
disorders

Cedema genital 1 1.7 0 L] [ L 1.3y O 0 o
Respiratcry, thoracic and 1 L. 14 1.7 0 a L 13 110 1.3 2{ 4.3 0

medisstinal disorders

Pleural effusion 1 1.7 14 1.7 a 0 I( 1.3 11 1.3 1{ 2. 0

Cough 0 0 [ 0 0 1{ 2. 0

Dwspnoes 0 L a 0 o 1] 1{ 2. 0

Pespiratory failure 0 L a 0 o 0 1{ 2. 0
Blood and Lyephatic system 0 0 1{ 50 14{ 5.0 L 13 110 1.3 0 0
discrders

Febrile neutropenia 0 0 1 { 5. 14{ 5.0) 10 1.3y 1§ 1.3) 0 ¥
Immme systam disorders 0 K 1 { 500 1{ 5.0) 10 1.3y 1§ 1.3) 0 ¥

Encoimmme disceder 0 0 1{ 50 1{ 5.0 L 1.3 110 1.3 1] 0
Infections and infestations 0 0 1{ 5 a 1 1.3y © 1] 0

Entercoolitis infectious 0 0 1 { 50 0O 1{ 1.3 0 0 0

MedDEA Version: 23.0

CTC Version CTCAE V4

Includes events reported between first dose and 100 days after last dose of study therapy.

In the nive group, 2 subjects (both solid tumors) were reported as Grade 3 event leading to discontmuation (disease progression i both subjects). In the nivo + ip1
group, 1 subject was reported as having Grade 5 event leading to discontmuation {respiratory failure).

Source: CA209070 Interim C5E. Table 8.5-1
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Supportive study CA209067 (advanced melanoma)

An overview of safety data for nivo+ipi and/or nivolumab treatment groups for CA209070 (all treated
subjects > 1 to < 30 years and paediatric subjects > 1 to < 18 years) and CA209067 (adult subjects
with advanced melanoma) studies is provided side-by-side in Table 69. To facilitate comparisons, the
overview includes AEs in subjects with extended follow-up (100 days). Of note, different combination
regimens were used in CA209070 (nivolumab 1 or 3 mg/kg + ipilimumab 1 mg/kg) and CA209067

(nivolumab 1 mg/kg + ipilimumab 3 mg/kg). No pooled analyses were performed due to the different

disease stages in the studies.

Table 71 Overall Safety Summary for CA209070 and CA209067 Studies (100 Days after Last

Dose of Study Therapy)

Multiple Tumor Types

Advanced Melanoma

CAZOS0T0 Parts A to D* CAZO90TD Parts A to D® CA209067"
{= 1 te = 30 years) (=1 to < 18 years) (= 18 years)
Nive Mono Ipi+nivo Nivo Mono Ipi+nive Nive Mono Ipi+nive
N=80 N =46) N =64) N=233) N =2313%) N=2313%)
Treatment 3mgkg Q2W Nirvo l or 3 mgkg + Imgksg MNrve l or 3 mgkg + I mgke HNivo 1 mgks +1m
ipl l mgkeg Q3W x QIW pl l mgkg Q3W x 4, QIW ImgkgQIWx 4,
4 ther mive mono then nrvo mono then nrvo mono
All camsality all-srade SAEs 43 (33.8) 20 (43.5) 34 (33.1) 14 (42.4) 176 (56.2) 243 (77.6)
Al causality Grade 3-4 SAEs 32 (40.0) 12 (26.1) 25 (39.1) B(24.7) 119 (38.0) 175 (55.9)
Dmg-related all-grade SAEs 17(21.3) 9(19.6) 14 {21.9) 6 (18.2) 35(11.3) 162 (51.8)
Dmg-related Grade 3-4 SAFEs 12 (15.0) 7(15.2 10 (15.6) 5(15.2) 26 (8.3) 124 (35.6)
All causality all-erade AEs leading to 15(18.8) 6(13.00 11(17.2) 2(6.1) 63 (20.1) 159 (50.8)
discontinuation
All causality Grade 3-4 AEs leading to 10(12.5) 365 7(10.9) 0 42(13.4) 121(38.7)
discontinuation
All causality all-srade AEs B0 (100.00 46 (100,00 64 {1007y 33 (100) 313 (100.0) 313 (100.0)
All causality Grade 3-4 AEs 55 (68.8) 23 (50.0) 42 (65.6) 15 (45.5) 167 (53.4) 236 (712.2)
Drmg-related all-grade AEs 72 (50.0) 46 (100.0) 58 (90.6) 33 (100.0) 271 (B6.6) 300 (95.8)
Dmg-related Grade 3-4 AEs 27 (33.8) 16 (34.8) 21 (32.8) 10 (30.3) 68 (21.7) 193 (61.7)
Dmg-relzted all-grade Select AEs by category
Skm 16 (20.0) 1123.9) 12 (18.8) 9(27.3) 147 (47.0) 193 (61.7)
Gastrointestmal 6 (7.5) 3(6.3) 6(9.4) 1{3.0) 70 (22.4) 153 (48.9)
Endocrine 19 (23.8) 11{23.9) 18 (28.1) E(24.2) NE NE
Hepatic 32040000 13(283) 27(42.2) 9(27.3) 24 (1.7 103 (32.9)
Pulmonary 0 1(2.2) 0 0 6 (1.9} 24017
Renal 7(8.8) T(152) 5 (9.4) 5(15.2) EXIN)] 22 (7.00
Hypersensitivity/infusion reachons 4(5.0) 243 1 (1.8 1{3.0) 14 (4.5) 13 (4.2
Dmg-related Select Grade 3-4 AEs by category
Skin 1(1.3) 132.2) 1(l.&} 1{3.0) 7022 W0 (E4
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Multiple Tumor Types Advanced Melanoma

CAZ09070 Parts A to D* CA209070 Parts A to D* CA0906T
(= 1 to = 30 years) (=1 to = 18 years) (= 18 years)
Nivo Mono Ipi+nive Nive Mono Ipi+nive Nivo Mono Ipi+nive
(N=350) (N =46) (N =64) N=233) N=2313) (N =2313)
Gastrointestinal 0 0 0 0 12(3.8) 53(169)
Endocnne 0 0 0 0 NE NER
Hepatic 1(1.3) 2{4.3) 1 (1.8} 0 B(2.6) 63 (20.8)
Pulmonary 0 0 0 0 1(0.3) 5(1.6)
Fanal 0 0 il 0 1(0.3) 3(2.6)
Hypersensitivity/infusion reactions 0 0 ] 0 1{0.3) 0
All cansality all-grade immune-mediated AEs treated with impne-modulating medication within 100 days of last dose®
Drarrhealcolitis 21 (26.3) 1123.9) 18 (28.1) T(21.2) 21(6.7) T9(252)
Hepatitis 49 (61.3) 23 (50.0) 39 (60.9) 17(51.5) 11(3.5) 45 (14.4)
Pneumeonifis 0 2{4.3) 0 1(3.0) 5(1.6) 20(6.4)
Mephritis and renal dysfunction 24 (3000) 15(32.6) 17 (26.6) 12 (36.4) 3(L. 5(286)
Rash 23 (28.8) 12 (26.1) 18 (28.7) 11(33.3) 46 (14.7) T2(23.0)
Hypersensitivity/infusion reactions 6 (71.5) 2(4.3) 34T 1{3.0) 3{1.0) 2 (0.6)
All camsality Grade 3-4 immume-mediated AEs treated with immune-modulating medication withim 100 days of last dose®
Diarrhealcolitis 2(2.5) 122 1(l.&) 1{3.0) 13(4.3) 47 (15.0)
Hepatitis T(8.8) &(13.00 7(10.9) 4(12.1) 929 38(12.1)
Pneumonitis 0 0 0 0 1(0.3) 4(1.3)
Mephritis and renal dysfunction 4050 0 4(6.3) 0 2(0.6) 5(1.9)
Fash 3(3.8) 243 3T 2(6.1) 722 10(3.2)
Hypersensitivity infusion reactions 0 0 a a ] 4]
All cansality all-grade immune-mediated endocrme AFs treated with or without immune-modulating medication within 100 days of last dose®
Adrenal msufficiency 0 0 0 0 5(L.6) 19 (6.1)
Hypophysitis 0 0 0 0 5(L.6) I5(89
Hypothyroidism/thyroiditis 12 (15.00 9 (19.6) 11(17.2) T(21.2) (125 T9(252)
Hyperthyroidizm 7 (8.8) 2(4.3) T(10.9) 0 19 (6.1) 35(112)
Multiple Tumor Types Advanced Melanoma
CAZ09070 Parts A to D* CA209070 Parts A to D® CAMI06T"
=1 te = 30 years) (=1 to = 18 years) (= 18 years)
Nive Mono Ipi+nive Nive Mono Ipi+nive Nive Mone Ipi+nive
(N =280) N =48) (N =64) (N=233) N=1313) (N =313)
Diabetes mellius 0 0 ] ] 5(L.6) T(2.2)
All causality Grade 3-4 immune -mediated endocrine AEs treated with or without immune-modulating medication within 100 davs of last dose®
Adrenal wsuffictency 0 0 0 il 1(0.3) T(2.2)
Hypophysitis 0 0 0 0 3(L.0) a2m
Hypothyrotdism thyroiditis 0 0 ] a a 4(1.3)
Hyperthyrondism 0 0 ] a a 4(1.3)
Diabetes mellitus 0 0 0 ] 2 (0.6) 3(1.0

Sources: CA200070: Interim CSR Table 8.1-1, Table 5.6.1 5.4; 5CS Appendix 1 Table 5.7.7, Table 5.7.8, Table 5.12.2 Table 5.12.4, Table 5.12.8, Table 5.12.8, Table 5.12.10,

Table 5.12.12, Table 5.13.2. CA209047: Final C5SE. Table 3-1, Table 5.6.2b, Table 5.6.3b, Table 5.6.17b, Tabla 5.6.1%b, Table 5.6.21 b, Table 5.6.100b, Tabla 5.6.102b.

* CA20%070: DBL 30-5ep-201% (Parts A and B) and 30-Tan-2020 (Parts € and I¥); include events reported between first dose and 100 days after last dose of smdy therapy.

b CA208067- DBL 13-5ep-2014; inclnde events reported between first dose and 1040 days after last dose of study therapy.

* For CA209070, IMAE: could not be derived per CRF design. Modified IVLAE: were nsed. (CA208070 CSR Section 3.9). For CA208047 and CA209238 smdies, IMAE:
mclude diarrhea’colitis, hepatifis, preumanits, nephrits and renal dysfuncton, rash, and endocrine (3drenal insufficiency, hypophysias, bypothyroidism/ tyroiditis,
hyperthyroidism, and disbetes mellims)

Supportive Study CA209915 (adjuvant setting)

Supportive data from both the nivolumab (480 mg Q4W) and nivo + ipi (nivo 240 mg Q2W + ipi 1
mg/kg Q6W) arms with a comparable median follow-up between arms (28.06 [range 0.0, 37.5] and
27.96 [0.0, 38.4], respectively) have been provided focusing on adolescents.

The median duration of therapy was higher in the nivolumab arm (11.07 months), compared to the
nivo + ipi arm (7.61 months). Overall, the safety profiles of nivolumab and nivo + ipi in all treated
subjects were consistent with those in other tumour types, and no new safety signals were identified.

Adolescent subjects in Study CA209915

Three adolescents (=12 to <18 years of age) were randomized and treated: 2 in the nivolumab arm
and 1 in the nivo + ipi arm.
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e Nivolumab:

o A 15-year-old White male with tumour cell PD-L1 status = 5%, was randomized to
nivolumab at a site in Australia. The subject had been treated with wide local
extension, resective surgery, and complete lymph node dissection prior to the study.
The subject completed the treatment period.

o A 16-year-old White female with PD-L1 status < 1% was randomized to nivolumab at a
site in the UK. The subject had been treated with resective surgery and complete
lymph node dissection prior to the study. The subject completed the treatment period.

e Nivo + Ipi:

o A 16-year-old White male with tumour cell PD-L1 status < 1% was randomized to nivo
+ ipi at a site in Italy. The subject had been treated with resective surgery and
complete lymph node dissection prior to the study. The subject received 16 doses of
nivolumab and 6 doses of ipilimumab. The subject died of disease progression.

Table 72 Serious Adverse Events in Adolescent Subjects in Study CA209915

System O_je.__ Class

RETL. TRT
CIC RIT
:.l,. od and lvymphatic systam disordsrs = 1
DRYE Thrombocytopenia 3 1
“"Q TREATMENT WEEK 31 THRMERCLTOPENIE
ENCED TRELTMEMT = 1
BQST 1040 _r.f‘: FOLLOW-UT z 1
TREATE WEEE 31
& = BEIATE = W2 1=T%ES
l1=FRE 1 ‘GP\.-_":\: 4=SR;£:=:~=GRE—;:EE
it ) = I 2 = DOEE E‘T_"L:E = OCSE [EIAYED 5 RDG INTERRUFTED & = DRIG WITELREHN
BTICH OF -__\-']::[-E'Z /! TRD (TIME RELATIVE TC MOST FECENT IC-E :' = [RYS H = HOBES M = MINUIES E = SECCHDS

23.0 ; CIC Version 4.0 A
le 5.€.2.1.1 of the CR20%91E CERF

Supportive Study CA209238 (adjuvant setting)

Study CA209238 provides data for nivolumab monotherapy (3 mg/kg Q2W) in subjects =18 years in
the approved adjuvant melanoma indication in adult patients. This study was initially assessed within
the Opdivo extension of the indication procedure for adjuvant therapy (EMEA/H/C/003985/11/0041)
and later updated within procedure EMEA/H/C/003985/11/0098.

While subjects aged 15 years and older were eligible in CA209238, no adolescent (< 18 years of age)
subjects were enrolled.

Minimum follow-up (last subject’s randomization date to clinical cut-off date) for all randomized
subjects was approximately 18 months. The majority of subjects in both treatment arms received
=90% of the intended dose intensity of nivolumab with a median duration of therapy of 11.50 months
(range: 11.47 - 11.53).

Table 73 Key Demographic and Baseline Characteristics - All Randomized Subjects
(CA209238)

Nivo Ipi Total
=453 N =453 N =906
Age, median (range),
yrs 56.0 (19, 83) 54.0 (18, 86) 55.0 (18, 86)
Male (n, %) 258 (57.0) 269 (59.4) 527 (58.2)
White (n, %) 425 (93.8) 434 (95.8) 859 (94.8)
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Table 73 Key Demographic and Baseline Characteristics - All Randomized Subjects
(CA209238)

Nivo Ipi Total
N =453 N =453 N =906
ECOG PS, n (%)
0 413 (91.2) 405 (89.4) 818 (90.3)
1 40 ( 8.8) 48 (10.6) 88 ( 9.7)
Median time from 9.0 9.7 9.3
surgical resection to (0, 15) (0, 35) (0, 35)
randomization
(range), wks
CRF disease stage at
study entry (n, %)
stage I1IB 163 (36.0) 148 (32.7) 311(34.3)
stage IIIC 204 (45.0) 218 (48.1) 422 (46.6)
stage IV 82 (18.1) 87(19.2) 169 (18.7)
Other® 2(04) 0 2(0.2)
not reported 2(04) 0 2(0.2)
CRF PD-L1 status,
(n, %)
<1% 140 ( 30.9) 133 (29.4) 273 (30.1)
>=1% 287 (63.4) 307 (67.8) 594 (65.6)
indeterminate 25( 5.95) 13( 2.9) 38( 4.2)
unevaluable/ not 1(0.2) 0 1(0.1)
reported
BRAF mutation
status
mutant 187 (41.3) 194 (42.8) 381 (42.1)
wildtype 197 (43.5) 214 (47.2) 411 (45.4)
not reported 69 (15.2) 45(9.9) 114 ( 12.6)

4 Subjects with Disease Stage IIla
Source: refer to Table 5.3.1-1 and Table 5.3.1-2 of the CA209238 Interim CSR

Table 74 Summary of Safety Results - All Treated Subjects in CA209238 (18 months
minimum follow-up)

Nunber (%) Subjects
Nivolumab 3 mg/kg (N=452) Ipilimumab 10 mg/kg (N=453)

DEATHS 44 ( 9.7) 45 ( 9.9)
WITHIN 30 DAYS OF LAST DOSE 0 0
WITHIN 100 DAYS OF LAST DOSE 3 ( 0.7) 2 ( 0.4)
DUE TO STUDY DRUG TOXICITY 0 2 ( 0.4

Nunber (%) Subjects
Nivolumab 3 mg/kg (N=452) Ipilimumab 10 mg/kg (N=453)

Any Grade Grade 3-4 Any Grade Grade 3-4
ALL CAUSALITY SAEs 79 ( 17.5) 48 ( 10.6) 183 ( 40.4) 144 ( 31.8)
DRUG-RELATED SAEs 24 ( 5.3) 15 ( 3.3) 141 ( 31.1) 111 ( 24.5)
ALL CAUSALITY AEs LEADING TO DC 44 ( 9.7) 21 ( 4.6) 193 ( 42.6) 140 ( 30.9)
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DRUG-RELATED AEs LEADING TO DC 35 ( 7.7) 16 ( 3.95) 189 ( 41.7) 136 ( 30.0)

ALL-CAUSALITY AEs 438 ( 96.9) 115 ( 25.4) 446 ( 98.5) 250 ( 55.2)
Most Frequent AEs (> 20% of Any Grade in either treatment group)
FATIGUE 193 ( 42.7) 3 ( 0.7) 185 ( 40.8) 4 (0.9
DIARRHOEA 167 ( 36.9) 11 ( 2.4) 247 ( 54.5) 48 ( 10.6)
PRURITUS 127 ( 28.1) 0 167 ( 36.9) 5 ( 1.1)
RASH 115 ( 25.4) 5 ( 1.1) 150 ( 33.1) 16 ( 3.5)
HEADACHE 106 ( 23.5) 2 ( 0.4) 142 ( 31.3) 9 ( 2.0)
NAUSEA 104 ( 23.0) 1 ( 0.2 127 ( 28.0) 0
PYREXIA 32 ( 7.1) 0 9 ( 21.2) 5 ( 1.1)
DRUG-RELATED AESs 385 ( 85.2) 65 ( 14.4) 434 ( 95.8) 208 ( 45.9)
Most Frequent Drug-related AEs (215% of Any Grade in either treatment group)
FATIGUE 156 ( 34.5) 2 ( 0.4 149 ( 32.9) 4 (0.9
DIARRHOEA 110 ( 24.3) 7 ( 1.5 208 ( 45.9) 43 (1 9.5)
PRURITUS 105 ( 23.2) 0 152 ( 33.6) 5 ( 1.1)
RASH 90 ( 19.9) 5 ( 1.1) 133 ( 29.4) 14 ( 3.1)
NAUSEA 68 ( 15.0) 1 ( 0.2) 91 ( 20.1) 0
HEADACHE 44 (1 9.7) 1 ( 0.2 79 (17.4) 7 ( 1.5)

ALL-CAUSALITY IMMUNE-MEDIATED ADVERSE EVENTS WITHIN 100 DAYS OF LAST DOSE, BY CATEGORY
Immune-mediated AEs Treated with Immune-modulating medication

RASH 73 ( 16.2) 3 ( 0.7 105 ( 23.2) 22 ( 4.9)
DIARRHEA/COLITIS 29 ( 6.4) 9 ( 2.0) 144 ( 31.8) 78 (17.2)
HEPATITIS 15 ( 3.3) 9 ( 2.0) 43 ( 9.5) 34 (7.5)
PNEUMONITIS 8 ( 1.8) 0 12 ( 2.6) 4 (0.9
NEPHRITTS AND RENAL DYSFUNCTICON 3 ( 0.7) 1 ( 0.2 1 (¢ 0.2) 0
HYPERSENSITIVITY/INFUSION REACTIONS 1 ( 0.2) 0 2 ( 0.4 0
Immune-Mediated Endocrine AEs Treated with or without Immune-Modulating Medications
HYPOTHYROIDISM/THYROIDITIS 63 ( 13.9) 1 ( 0.2 41 ( 9.1) 3 ( 0.7)
HYPERTHYROIDISM 39 ( 8.6) 1 ( 0.2 22 (4.9 2 ( 0.4
HYPOPHYSITIS 9 ( 2.0) 2 ( 0.4 64 ( 14.1) 19 ( 4.2)
ADRENAL INSUFFICIENCY 7 ( 1.5) 2 ( 0.4) 19 ( 4.2) 6 ( 1.3)
DIABETES MELLITUS 4 (0.9 2 ( 0.4 8 ( 1.8) 1 ( 0.2
MedDRA version 20.0; CIC version 4.0. All events are within 30 days of the last dose of study drug,

unless otherwise indicated.
Source: CA209238 Interim CSR Table 8.1-1

2.5.1. Discussion on clinical safety

The assessment of the safety profile of nivolumab, as monotherapy or in combination with ipilimumab,
for the treatment of advanced melanoma and as monotherapy for the adjuvant treatment of melanoma
after complete resection, in adolescents, is based on the safety results from study CA209070.
Supportive data come from studies CA209067 and CA209238, which are the pivotal trials for the
approved indications in adults, and study CA209915 which included adolescent subjects treated in the
adjuvant setting.

A total of 126 subjects received, at least, one treatment dose in study CA209070 and constitute the
Safety Population. Among these patients, 80 were treated with nivolumab monotherapy and 46 with
nivolumab + ipilimumab. A total of 97 paediatric patients aged = 1 year to < 18 years, 53 patients

12 to < 18 years, were treated in study CA209070. As of the DBLs (30-Sep-2019 for Parts A and B and
30-Jun-2020 for Parts C and D), only 1 subject receiving nivolumab was still on treatment. No subjects
receiving nivo + ipi were still on treatment. There was an overall minimum follow-up for survival of
14.0 months for subjects treated with nivolumab, and 28.3 months for subjects treated with nivo + ipi.
Among subjects who received nivolumab monotherapy (parts A and B), the median number of
nivolumab doses received was 2 (range: 1 - 89) and, for nivolumab + ipilimumab, the median number
of doses was 2.0 (range: 1 - 24) for nivolumab and 2.0 (range: 1 - 4) for ipilimumab, as only 4
ipilimumab doses were recommended as RP2D by the study protocol, also in line with other studies
and the approved indication for adult patients with melanoma.

The overall safety profile of nivolumab and nivo + ipi in study CA209070, as assessed by the incidence
of SAEs, AEs leading to discontinuation, AEs, and select AEs, seems consistent with that seen in the
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adult studies for nivolumab and nivo + ipi across tumour types. There were no new safety signals
identified. There were no toxicities noted that were specific to a given disease cohort.

A nivolumab dose of 3 mg/kg Q2W was recommended for Part B as none of the 12 subjects treated in
Part A of the study reported any DLT. The nivolumab + ipilimumab dosing regimen for this study (nivo
3 mg/kg + ipi 1 mg/kg x 4 doses) was selected based on the fact that none of the 6 patients treated
with the starting dose of nivo 1 mg/kg + ipi 1 mg/kg reported any DLT and, among the 12 subjects
treated with nivo 3 mg/kg + ipi 1 mg/kg (dose level 2), only one DLT was observed which was within
the predefined occurrence of <2 DLTs to establish the RP2D. This mentioned DLT was observed on Day
14 of the first treatment cycle and reported as blood creatinine increased.

All-causality any-grade AEs were reported in 80 (100.0%) subjects treated with nivolumab while all
causality Grade 3-4 AEs were reported in 55 (68.8%) subjects treated with nivolumab. Drug-related
any-grade AEs were reported in 72 (90.0%) subjects being the most commonly observed: anaemia
(43.8%), fatigue (37.5%) and white blood cell count decreased (30.0%). Similarly, all-causality any-
grade AEs were reported in 46 (100.0%) subjects treated with nivo + ipi, while all causality Grade 3-4
AEs were reported in 23 from the 46 (50.0%) subjects treated with nivo + ipi. Drug-related any-grade
AEs were reported in all 46 treated subjects, being the most commonly observed: lymphocyte count
decrease (43.5%), anaemia (41.3) and fatigue (34.8%). ALT increase, platelet count decrease, white
cell count decrease and nausea were also commonly reported.

There were no deaths assessed as related to study drug toxicity in study CA209070. Most deaths were
due to disease progression but there was one subject treated with nivolumab (NHL) who died due to
intraparenchymal hematoma secondary to disease progression 57 days after the last treatment dose
and another patient treated with the combination who died due to unknown causes. Other deaths were
reported as due to respiratory failure and one case of cardiac arrest, all in the context of disease
progression.

Regarding SAEs, all-causality any-grade SAEs (within 100 days of last dose) were reported in 43
(53.8%) subjects treated with nivo and Grade 3-4 SAEs were reported in 32 (40.0%) subjects. Drug-
related SAEs were reported in 17 (21.3%) subjects treated with nivo while drug-related Grade 3-4
SAEs were reported in 12 (15.0%) patients. The drug-related Grade 3-4 SAEs reported in =2 subjects
were febrile neutropenia and pleural effusion (2.5% subjects each). All-causality SAEs were reported in
20 (43.5%) subjects treated with nivo + ipi and all-causality Grade 3-4 SAEs were reported in 12
(26.1%) subjects. Drug-related any-grade SAEs were reported in 9 (19.6%) subjects treated with
nivolumab + ipilimumab while drug-related Grade 3-4 SAEs were reported by 7 (15.2%) subjects.
Drug-related Grade 3-4 SAEs reported in =2 subjects were: ALT increase, AST increase, hyponatremia
and pleural effusion (4.3%) each.

Select AEs included the usual categories along nivolumab and ipilimumab clinical development:
endocrine, gastrointestinal, hepatic, pulmonary, renal, skin, and hypersensitivity/infusion reactions. As
expected, most common select AEs fall into the categories of hepatic, endocrine and skin for both
nivolumab monotherapy and nivolumab + ipilimumab. Drug-related serious select AEs included hepatic
enzymes elevations as the most commonly reported.

In Study CA209070, IMAEs data could not be directly obtained due to the design of the case report
form, so a list of IMAEs was generated from AEs (up to 100 days after the last treatment dose)
observed as PTs included in an “IMAE PTs” list, regardless of whether or not the subject received
immune-modulating medication and regardless of investigator attribution. In both subjects treated
with either nivolumab monotherapy or the combination, any grade IMAEs were reported by >20% of
subjects. The most common Grade 3-4 IMAEs in patients treated with nivolumab were hepatitis events
(8.8%) and nephritis and renal dysfunction events (5%). In patients treated with the nivolumab +
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ipilimumab combination, the most frequently reported Grade 3-4 IMAEs were hepatitis events (13%).
Similarly to other nivolumab and ipilimumab studies performed in a wide variety of disease settings,
for both the monotherapy and the combination, the most common any-grade IMAEs were hepatitis,
nephritis and renal dysfunction, rash and diarrhoea/colitis; all of them reported in more of the 25% of
treated subjects. The MAH provided a tabular summary of IMAEs separated by age groups of
adolescents (=12 to < 18) and young adults (=18 years) from study CA209070. Considering the
limited sample sizes, it is difficult to reach any conclusion based on the available data so, in the clinical
practice, adolescent patients should be closely monitored for an early detection of these events,
similarly to adults.

Focusing on events defined as OESIs, among the 80 patients treated with nivolumab, 2 patients
reported drug-related pancreatitis and one patient a Grade 3 event of GVHD in the context of
allogeneic transplant. For the 46 subjects treated with the combination, one patient reported an event
of uveitis and another one a drug-related Grade 3 event of pancreatitis.

Data on safety in special populations have been analysed by age, gender, race and ethnicity. The
safety profile of both nivolumab monotherapy and the combination seems comparable between age
subgroups (< 12 years, = 12 years to <18 years, and =18 years of age). Unfortunately, subgroups are
too small to draw any conclusion from these analyses. However, by reviewing tabular summaries for
patients <18 and =18 years, there seems to be a slight trend for a worse toxicity in terms of higher
incidences of reported SOC and PTs events for patients <18 years old. Considering that only the
adolescent (=12 years to < 18 years) subgroup is the target population of this extension of the
indication, a tabular comparison between safety data for the treated adolescents and adults in study
CA209070 was provided. Some differences in the reported SOC and PT incidences are observed, as
expected considering the small number of subjects included, but they are not considered relevant in
the clinical scenario where this study was performed.

Assessment of paediatric data on clinical safety

The totality of the paediatric data generated according to the agreed PIPO1 for nivolumab (EMEA-C-
001407-PIP01-12-M03, adopted by PDCO on 21 January 2022) are provided as part of this application,
in order to fulfil regulatory requirements. The updates proposed to the SmPC are therefore intended to
reflect the clinical safety for the entire paediatric population included in Parts A to D of study
CA209070 (N = 97 patients aged > 1 year to < 18 years), Study 2 of PIPO1 and pivotal clinical trial for
this application, covering all the paediatric tumour types (solid and haematological tumours) and
treatment regimens (nivo and nivo+ipi) studied and not limited to melanoma.

Despite the results reported above, from a safety perspective, the proposed extension of the
indications to adolescents relies on extrapolation of (safety) data from adult patients in the same
disease settings, due to the limited clinical data available in adolescents with melanoma. In this
context, supportive data from studies CA209067 for the advanced setting, and studies CA209915 and
CA209238 for the adjuvant setting, have been presented within the current application.

Study CA209067 has been thoroughly assessed since the initial melanoma indication application and
multiple later updates. A tabular comparison of incidences for the main AEs items between data from
study CA209067 (DBL 16-Sept-2016) and results from study CA209070 for both the all-treated
population and patients <18 years old has been submitted but comparisons are not possible since
different nivolumab+ipilimumab doses were administered in both studies.

Patients in study CA209070 received nivo 3 mg/kg + ipi 1 mg/kg but patients randomized to the
combination in study CA209067 received nivo 1 mg/kg + ipi 3 mg/kg, which is the approved dosing for
adults in the advanced melanoma setting and also the recommended dose for the extension of the
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indication application to treat adolescents. This is the main reason why study CA209070 is not
adequate to support the safety assessment of nivo+ipi for the treatment of advanced melanoma in
adolescent patients. Nivolumab monotherapy was administered at the same dose (3 mg/kg Q2W) in
both studies.

The approved dose of nivo+ipi for the treatment of advanced melanoma in adults presents a
remarkable toxicity, higher than the observed toxicity with other combination indications where the
administered doses for nivolumab and ipilimumab are the same as used in study CA209070. This
difference, which is expected to be observed in adolescents too, added to the initial concerns regarding
the performed model-based simulations that do not seem to capture the expected higher incidence of
AEs in adolescents (based on expected higher exposure), gave rise to concern in relation to the
acceptability of the full extrapolation approach proposed (see section 2.3.4). Of note, data on the use
of ipilimumab, at different doses (3 mg/kg, 5 mg/kg and 10 mg/kg), in paediatric population is
available from studies CA184070 and CA184078, where patients with advanced melanoma were
treated, although with a very small sample size (data not shown). Although there is no available
clinical data of the use of nivo+ipi in adolescent patients with advanced melanoma, the acceptability of
the proposed indication relies on a full extrapolation approach that is agreeable also from a safety
point of view. As for long-term safety data, the MAH proposed to extend the ongoing post-
authorization long-term follow-up safety study CA184557 to include paediatric patients treated with
nivolumab monotherapy and nivolumab in combination with ipilimumab in the DMTR, as an additional
pharmacovigilance activity (see RMP).

In the adjuvant setting, study CA209915 included 3 adolescent patients. Two of these patients
received nivolumab monotherapy (480 mg Q4W) and both of them completed the treatment period.
Reported safety data do not raise any concern. The adjuvant indication approval for adults was based
on study CA209238. While subjects aged 15 years and older were eligible in CA209238, no adolescent
(<18 years of age) subjects were enrolled and therefore, the safety assessment for nivolumab in the
melanoma adjuvant setting for adolescents also relies on extrapolation. This study was considered
adequate to characterize the safety profile of nivolumab in adults although the comparator was
ipilimumab at a 10 mg/kg dose which is known for carrying a remarkable toxicity and is not approved
in this disease setting.

2.5.2. Conclusions on clinical safety

Key safety results are summarized in Sections 4.8 of the SmPC. The most common adverse reactions
(reported in at least 20% of paediatric patients) treated with nivolumab monotherapy were fatigue
(35.9%) and decreased appetite (21.9%). The majority of adverse reactions reported for nivolumab
monotherapy were Grade 1 or 2 in severity. Twenty-one patients (33%) had one or more Grades 3 to
4 adverse reactions. The most common adverse reactions (reported in at least 20% of paediatric
patients) treated with nivolumab in combination with ipilimumab were fatigue (33.3%) and rash
maculo-papular (21.2%). The majority of adverse reactions reported for nivolumab in combination
with ipilimumab were Grade 1 or 2 in severity. Ten patients (30%) had one or more Grades 3 to 4
adverse reactions.

The safety of nivolumab as monotherapy (3 mg/kg every 2 weeks) and in combination with ipilimumab
(nivolumab 1 mg/kg or 3 mg/kg in combination with ipilimumab 1 mg/kg every 3 weeks for the first 4
doses, followed by nivolumab 3 mg/kg as monotherapy every 2 weeks) was evaluated in 97 paediatric
patients aged > 1 year to < 18 years (including 53 patients 12 to < 18 years) with recurrent or
refractory solid or haematological tumours, including advanced melanoma, in clinical study CA209070.
The safety profile in paediatric patients was generally similar to that seen in adults treated with
nivolumab as monotherapy or in combination with ipilimumab. No new safety signals were observed.
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Study CA209070 did not enrol any melanoma patient to be treated with the combination and the
dosing used is not the same as that approved for melanoma adult patients, which is also the one
proposed for the extension of the indication to treat adolescents. For these reasons, the safety
assessment of this application relies mainly in a full extrapolation approach based on clinical data in
adults from the already assessed studies CA209067 and CA209238, in addition to study CA209915,
which was conducted in the adjuvant setting and included two adolescents treated with nivolumab
monotherapy. As previously concluded, based on an acceptable extrapolation approach, the well
characterised safety profile can be considered extrapolated to adolescents. However, as long-term
safety in adolescent patients is missing this has been reflected in the RMP as missing information and
expected to be further characterized in DMTR (study CA184557).

2.5.3. PSUR cycle

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

2.6. Risk management plan

The MAH submitted an updated RMP version with this application.
The CHMP received the following PRAC Advice on the submitted Risk Management Plan:
The PRAC considered that the risk management plan version 30.1 is acceptable.

The CHMP endorsed this advice without changes.

Safety concerns

Long-term safety in adolescent patients = 12 years of age has been added to the section of missing
information. This has been reflected in the pharmacovigilance plan and the risk minimization
measures.

Table 75 Summary of Safety Concerns

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
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Table 75 Summary of Safety Concerns

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

Long-term safety in adolescent patients = 12 years of age

Pharmacovigilance plan

Table 76 Summary Table of Additional Pharmacovigilance Activities

Study / Status

Summary of objectives

Safety concerns addressed

Milestone(s)

Category 3 - Required additional pharmacovigilance activities

Long-term follow-up of
ipilimumab, nivolumab
and nivolumab in
combination with
ipilimumab treated
paediatric patients
enrolled in the DMTR
(CA184557)°

Voluntary PASS

To assess safety and long-
term outcomes in children
and adolescents.

Long-term safety in adolescent
patients > 12 years of age

1. Submission of
protocol®

2. Interim Study Report

3. Final report of study
results

CA209234: Pattern of
use and
safety/effectiveness of
nivolumab in routine
oncology practice
Ongoing

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

Postmarketing use safety
profile, management and
outcome of immune-related
pneumonitis, colitis, hepatitis,
nephritis and renal
dysfunction, endocrinopathies,
rash, 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

1. Interim report

2. Final CSR submission
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Study / Status

Summary of objectives

Safety concerns addressed

Milestone(s)

CA209835: A registry
study in patients with
Hodgkin lymphoma
who underwent post- use
nivolumab allogeneic
HSCTOngoing

To assess transplant-
related complications
following prior nivolumab

HSCT

Postmarketing safety
assessment of the outcome of
post-nivolumab allogeneic

1. Annual update

2. Interim CSR
submission

3. Final CSR submission

@ The protocol, CA184557, which includes patients treated with ipilimumab monotherapy, will be amended to

include patients who received nivolumab monotherapy or nivolumab in combination with ipilimumab (including

those receiving therapy prior to the start of data collection). The study milestones presented are specific to the

protocol extension for nivolumab or nivolumab in combination with ipilimumab treated patients.

Risk minimisation measures

Table 77 Summary of Risk Minimization Measures

Safety Concern

Risk Minimization
Measures

Pharmacovigilance Activities

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

Routine risk minimization
measures:

SmPC Sections 4.2, 4.4 and
4.8

Additional risk minimization
measures:

Patient Alert Card

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities:

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
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Table 77 Summary of Risk Minimization Measures

Safety Concern

Risk Minimization
Measures

Pharmacovigilance Activities

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

Patients already receiving
systemic immunosuppressants
before starting nivolumab

Routine risk minimization
measures:
SmPC Sections 4.4 and 4.5

Additional risk minimization
measures: None

Routine pharmacovigilance
activities beyond adverse
reactions reporting and signal
detection: None

Additional pharmacovigilance
activities: None
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Table 77 Summary of Risk Minimization Measures

Safety Concern Risk Minimization Pharmacovigilance Activities
Measures

Long-term safety in adolescent  Routine risk minimization Routine pharmacovigilance

patients > 12 years of age measures: None activities beyond adverse

reactions reporting and signal
detection: None

Additional risk minimization Additional pharmacovigilance

measures: None activities: MAH to sponsor the
extension of the DMTR to include
paediatric subjects treated with
nivolumab monotherapy and
nivolumab + ipilimumab to collect
their safety data (CA184557).

2.7. Update of the Product information

As a consequence of this new indication, sections 4.1, 4.2, 4.8, 5.1, 5.2 and 6.6 of the SmPC have
been updated. The Package Leaflet has been updated accordingly.

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 MAH. It is considered that the submitted type II variation to extend
the currently approved indications for Opdivo (nivolumab) in the treatment of adults with melanoma,
both in the advanced (nivolumab monotherapy and nivolumab in combination with ipilimumab) and the
adjuvant settings (nivolumab monotherapy), to include adolescents 12 years of age and older, does
not have a relevant impact on the PIL text. Therefore, the MAH's justification to not undertake further
consultation with target patient groups is considered acceptable.

3. Benefit-Risk Balance

3.1. Therapeutic Context

3.1.1. Disease or condition

This is an extension of the indication to adolescents 12 years of age and older for nivolumab, as
monotherapy or in combination with ipilimumab for the treatment of advanced (unresectable or
metastatic) melanoma and, as monotherapy, in the adjuvant treatment of melanoma with involvement
of lymph nodes or metastatic disease who have undergone complete resection.
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3.1.2. Available therapies and unmet medical need

Although melanoma is rare in paediatric patients, the risk of developing melanoma grows significantly
in adolescents and young adults, and represents the second most common type of cancer in this age
group. Most melanomas occurring in adolescents are conventional or adult subtypes of melanoma.
Because of its rarity in the paediatric population, the approach to diagnosis and treatment in paediatric
melanoma has been adopted from adult guidelines. The mainstay of treatment for melanoma in
children is surgical. As in adults, immune checkpoint inhibitors (nivolumab, ipilimumab,
pembrolizumab) and BRAF-targeted therapy (vemurafenib, dabrafenib/trametinib) are effective options
for adjuvant treatment of high-risk resected melanoma and are recommended by the NCCN and the
ESMO. Same treatment options are recommended for first-line therapy of unresectable or distant
metastatic disease. For second-line or subsequent systemic therapy, the NCCN recommends to
consider therapies whose mechanism of action differs from prior lines of therapy that resulted in poor
response or disease progression. For the ESMO, standard-of-care second-line selection depends on the
strategy used for the first-line and the mutational status of the disease. Clinical trials should always be
considered when available. For subsequent lines of therapy clinical trials or rechallenge, either with
targeted or immunotherapies, can be an option.

Ipilimumab as monotherapy was approved in 2018 (Yervoy, EMEA/H/C/002213/11/0044) for the
treatment of patients >12 years in this same setting based on a partial extrapolation approach. An
extension of indication for pembrolizumab was granted in June 2022 (Keytruda,
EMEA/H/C/003820/11/0111) to include adolescents in the treatment of advanced melanoma
therapeutic indication.

3.1.3. Main clinical studies

The evidence in support of the claimed extension of the indication is based on data from study
CA209070, an investigator-sponsored phase 1/2 open-label trial of nivolumab in children, adolescents,
and young adults with recurrent or refractory solid tumours as a single agent and in combination with
ipilimumab. A total of 132 subjects were enrolled and 126 were treated. Ninety-seven subjects were
<18 years old and, among them, 53 subjects >12 to <18 years old. Overall, 80 patients were treated
with nivolumab monotherapy and 46 nivolumab in combination with ipilimumab.

To support the proposed extrapolation approach results from study CA209067, which was the basis for
the authorization of nivolumab monotherapy and nivolumab in combination with ipilimumab in the
advanced melanoma setting in adults, have been provided. In the same way, results from studies
CA209915 and CA209238 were included to support the use of nivolumab in the adjuvant setting for
adolescents.

3.2. Favourable effects

In study CA209070, for nivolumab monotherapy, no objective response was observed in the solid
tumour cohorts (from 58 response evaluable subjects including melanoma) while the ORR was 23.5%
(95% CI: 6.8, 49.9) in the haematological tumour cohort (N=17 response evaluable subjects). For
nivo+ipi treatment (solid tumour only, based on 43 response evaluable subjects), the ORR was 4.7%
(95% CI: 0.6, 15.8).

In the population of adolescent subjects (=12 to < 18 years) specifically, ORR in patients with
haematological tumours was 6.5% (95% CI: 0.8, 21.4) (1 CRin HL and 1 PR in NHL) in subjects
treated with nivolumab (N = 31), and there were no objective responses in subjects treated with
ipi+nivo (N = 19).
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OS was reported in the overall population of study CA209070 with 47.5% of events in the nivo
monotherapy group and 58.7% of events in the combination pooled group having occurred. Overall,
the median OS was 11.07 (95% CI: 6.37, 27.63) months for nivo monotherapy and 8.87 (95% CI:
5.75, 18.50) months for subjects treated with nivo + ipi.

3.3. Uncertainties and limitations about favourable effects

The administered doses of nivolumab and ipilimumab in study CA209070 are not the same as
approved for adult patients (study CA209067) nor the recommended doses for adolescents within this
procedure which are based upon extrapolation of data from adult patients and modelling and
simulation studies.

OS data reported in study CA209070 are difficult to interpret in a single-arm design.

Limited clinical efficacy data are available in adolescent subjects with melanoma, i.e. in study
CA209070 only one adolescent with advanced melanoma was treated with nivolumab as monotherapy
and reported PD as BOR. No definitive conclusions can therefore be drawn regarding efficacy of
nivolumab (alone or in combination) in adolescent subjects with melanoma based on experimental
data.

However, this application relies on extrapolation of data obtained in adult patients based on the
principles that disease biology is similar in both the adult and adolescent population, and on the
assumption that the drugs behave similarly and comparable exposure-response to treatment can be
expected between adults and adolescents.

3.4. Unfavourable effects

All-causality any-grade AEs were reported in 80 (100%) subjects treated with nivolumab and in 46
(100%) of patients treated with nivo+ipi, while causality Grade 3-4 AEs were reported in 55 (69%)
subjects treated with nivolumab and 23 (50%) treated with nivo+ ipi. Drug-related any-grade AEs
were reported in 72 (90.0%) subjects treated with nivolumab and in all 46 subjects who received
nivo+ipi. The most commonly observed drug-related any-grade AEs were anaemia (43.8%), fatigue
(37.5%) and white blood cell count decreased (30.0%), for nivolumab monotherapy, and lymphocyte
count decreased (43.5%), anaemia (41.3) and fatigue (34.8%), for nivo+ipi.

Regarding SAEs, all-causality (within 100 days of last dose) were reported in 43 (54%) subjects
treated with nivolumab and in 20 (43.5%) subjects treated with nivo + ipi. All-causality Grade 3-4
SAEs were reported in 15% and 26% subjects treated with nivo or nivo+ipi, respectively (12 patients
in both cases).

Any grade IMAEs were reported by >20% of subjects treated either with nivolumab as monotherapy or
in combination. The most commonly observed for both populations (all reported in more of the 25% of
treated subjects) were hepatitis, nephritis and renal dysfunction, rash and diarrhoea/colitis.

3.5. Uncertainties and limitations about unfavourable effects

A comparison between data from study CA209067, CA209238 and results from study CA209070 for
both the all-treated population and patients <18 years old has been submitted. However, a direct
comparison is not possible due to the different disease settings and the fact that different doses for
nivolumab + ipilimumab were administered in the studies.
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The approved dose of nivo + ipi for the treatment of advanced melanoma in adults (nivo 1 mg/kg + ipi
3 mg/kg) presents a remarkable toxicity, higher than that observed in other combination indications
where the administered doses for nivolumab and ipilimumab are the same used in study CA209070
(nivo 3 mg/kg + ipi 1 mg/kg). This difference is expected to be observed in adolescents too (relevant
aspects are reflected in SmPC 4.2 and 4.8).

Long-term safety in adolescent patients is missing this has been reflected in the RMP as missing
information and expected to be further characterized in DMTR (study CA184557).

3.6. Effects Table

Table 78 Effects Table for nivolumab in combination with ipilimumab for the treatment of
advanced (unresectable or metastatic) melanoma in adolescent patients 12 years and older
(data cut-off: 30-Sep-2019 nivolumab monotherapy, 30-Jun-2020 nivolumab + ipilimumab,
Study CA209070)

Effect Short Nivolumab Nivo+Ipi Uncertainties /  Referenc

description Strength of es
evidence

Favourable Effects

ORR % 5.3 4.7 Descriptive CSR
(95% CI) (1.5, 13.1) (0.6, 15.8) study
CA20907
0
oS median months 11.07 8.87 Descriptive and of

(95% CI) (6.37,27.63) (5.75, 18.50) difficult

interpretation in
the context of a

SAT.
Unfavourable Effects
Any- incidence % 100 100 Different CSR
grade disease settings study
AEs CA20907
Different doses 0
Grade incidence % 68.8 50 for nivolumab +
3-4 ipilimumab
AEs
SAEs incidence % 53.8 43.5

Abbreviations: ORR: objective response rate, OS: overall survival, AE: Adverse event

3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Results from study CA209070 that included paediatric patients (12 months to <18 years) and young
adults (<30 years) with recurrent or refractory solid (including melanoma) and haematology (only
lymphoma) tumours, have been submitted within this application. However, considering the limited
clinical data available with the use of nivolumab, both alone and in combination with ipilimumab, in
adolescents with melanoma (only a single patient), the assessment relies mainly in extrapolation of
data from adult patients in both the adjuvant and advanced settings (results come from studies
CA209238 and CA209067, respectively). The extrapolation approach proposed is based on two main
principles: that the drug behaves similarly and a comparable exposure-response to treatment can be
expected between adults and adolescents; and that the disease biology can be considered similar
between the two populations. This is considered acceptable, and the relevance and importance of the
favourable and unfavourable effects can be extrapolated from adults to adolescents.
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3.7.2. Balance of benefits and risks

As the extrapolation approach is considered acceptable, a positive benefit-risk balance can also be
concluded for the relevant treatment of adolescents 12 years of age and older.

3.7.3. Additional considerations on the benefit-risk balance

The agreed changes to SmPC are intended to reflect the clinical safety and efficacy data for the entire
paediatric population included in Parts A to D of study CA209070 (N = 97) and pivotal clinical trial for
this application, covering all the paediatric tumour types (solid and haematological tumours) and not
limited to melanoma. The extension of indication and posology proposed for adolescents 12 years of
age and older in sections 4.1 and 4.2 of the SmPC are mostly based upon extrapolation of data from
adult patients and modelling and simulation studies, respectively, which is acceptable. Key efficacy
results are summarized in Sections 4.8 and 5.1, respectively, of the proposed SmPC.

3.8. Conclusions

The overall B/R of Opdivo is positive.

4. Recommendations
Outcome

Based on the review of the submitted data, the CHMP considers the following group of variations
acceptable and therefore recommends the variations to the terms of the Marketing Authorisation,
concerning the following changes:

Variations 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

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

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 adolescent patients aged 12 years and older in treatment of
advanced (unresectable or metastatic) melanoma (nivolumab monotherapy), treatment of advanced
(unresectable or metastatic) melanoma (nivolumab in combination with ipilimumab) and adjuvant
treatment of melanoma (nivolumab monotherapy) for Opdivo, based on results from a nonclinical
biomarker study (Expression of PD-L1 (CD274), and characterization of tumor infiltrating immune cells
in tumors of pediatric origin), also based on results from a Phase 1/2 clinical study (CA209070, A
Phase 1/2 Study of Nivolumab (Ind# 124729) In Children, Adolescents, And Young Adults With
Recurrent Or Refractory Solid Tumors As A Single Agent And In Combination With Ipilimumab) and a
modelling and simulation study. As a consequence, sections 4.1, 4.2, 4.8, 5.1, 5.2 and 6.6 of the
SmPC are updated.

The Package Leaflet is updated in accordance.
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Version 30.1 of the RMP has also been submitted.

Amendments to the marketing authorisation

In view of the data submitted with the group of variations, amendments to Annex(es) I and IIIB and to
the Risk Management Plan are recommended.

Paediatric data

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed
Paediatric Investigation Plan P/0432/2020 and the results of these studies are reflected in the
Summary of Product Characteristics (SmPC) and, as appropriate, the Package Leaflet.

5. EPAR changes

The EPAR will be updated following Commission Decision for this group of variations. 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-3985-11-0125’
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