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List of abbreviations 

1L first line 

2L second line 

ADA anti-drug antibodies 

ADR adverse drug reaction 

AE(s) adverse event(s) 

AJCC American Joint Committee on Cancer 

ALT alanine aminotransferase 

AS Active Substance 

AST aspartate aminotransferase 

AUC area under the curve 

AUC(TAU) area under the curve (AUC) for the defined interval between doses (TAU). 

BICR Blinded Independent Central Review 

BMS Bristol Myers Squibb Company 

BOR best overall response 

Cavg1 time-averaged concentration after the 1st dose 

Cavgd28 average serum concentration over 28 days 

Cavgss time-averaged serum concentration at steady state 

ccRCC clear cell renal cell carcinoma 

CD4 cluster of differentiation 4 

CD8 cluster of differentiation 8 

CHMP Committee for Medicinal Products for Human Use 

cHL classical Hodgkin lymphoma 

CI(s) confidence interval(s) 

Cmax maximum serum concentration 

Cmax1 maximum serum concentration after the first dose 

Cmaxss peak serum concentration at steady state 

CMH Cochran-Mantel-Haenszel 

Cmin1 the trough concentration after the 1st dose 

Cmind28 trough serum concentration at Day 28 

Cminss trough serum concentration at steady state 

CNS central nervous system 

COVID-19 coronavirus disease 2019 

CR complete response 

CRC colorectal cancer 

CRF case report form 

CSR clinical study report 

Ctau concentration at end of dosing interval 

CTC Common Terminology Criteria 
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Ctrough trough serum concentration 

DBL database lock 

DC discontinue 

DCR disease control rate 

dMMR mismatch repair deficient 
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EQ-5D-5L 5-level version of the EuroQol Group’s EQ-5D questionnaire 

EU European Union 

FDA Food and Drug Administration 

FKSI Functional Assessment of Cancer Therapy-Kidney Symptom Index 

FKSI-19 FKSI-19 Item Version 
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IgG immunoglobulin G 
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IRT Interactive Response Technology 

IV intravenous(ly) 
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MAX maximum 

MCB medium cycle bioreactor  
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NSCLC non-small cell lung cancer 

NSQ non-squamous 



 
Assessment report   
EMA/CHMP/142870/2025  Page 6/163 
 

OC oesophageal adenocarcinoma 

OESI(s) other event(s) of special interest 

ORR objective response rate 

OSCC oesophageal squamous cell carcinoma 

OS overall survival 

PD progressive disease 

PD-1 programmed death-1 
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1.  Background information on the procedure 

1.1.  Submission of the dossier 

Bristol-Myers Squibb Pharma EEIG submitted on 31 May 2024 extensions of the marketing 
authorisation. 

Extension application to introduce a new pharmaceutical form (solution for injection), a new strength 
(600 mg) and a new route of administration (subcutaneous use). 
Version 40.0 of the RMP has also been submitted. 

1.2.  Legal basis, dossier content 

The legal basis for this application refers to:  

Article 19 of Commission Regulation (EC) No 1234/2008 and Annex I of Regulation (EC) No 
1234/2008, (2) points (c) (d) (e) - Extensions of marketing authorisations 

1.3.  Information on Paediatric requirements 

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s) 
P/0280/2020 on the granting of a (product-specific) waiver. 

1.4.  Information relating to orphan market exclusivity 

1.4.1.  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 indications. 

1.5.  Scientific advice 

The MAH received scientific advice from the CHMP on 31 May 2018 (EMEA/H/SA/2253/7/2018/III), 30 
January 2020 (EMEA/H/SA/2253/7/FU/1/2019/II), 10 December 2020 (EMEA/H/SA/2253/14/2020/II), 
24 February 2022 (EMA/SA/0000074196) and 11 May 2022 (EMA/SA/0000087715). The scientific 
advice pertained to quality, non-clinical, and clinical aspects. 

1.6.  Steps taken for the assessment of the product 

The Rapporteur appointed by the CHMP was: 

Rapporteur: Antonio Gomez-Outes  
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The application was received by the EMA on 31 May 2024 

The procedure started on 20 June 2024 

The CHMP Rapporteur's first Assessment Report was circulated to all 
CHMP and PRAC members on 

18 September 2024 

 

The PRAC Rapporteur's first Assessment Report was circulated to all 
PRAC and CHMP members on 

19 September 2024 

The PRAC agreed on the PRAC Assessment Overview and Advice to 
CHMP during the meeting on 

3 October 2024 

The CHMP agreed on the consolidated List of Questions to be sent to 
the MAH during the meeting on 

17 October 2024 

The MAH submitted the responses to the CHMP consolidated List of 
Questions on 

27 November 2024 

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint 
Assessment Report on the responses to the List of Questions to all 
CHMP and PRAC members on 

2 January 2025 

The PRAC agreed on the PRAC Assessment Overview and Advice to 
CHMP during the meeting on 

16 January 2025 

The CHMP agreed on a list of outstanding issues to be sent to the MAH 
on 

30 January 2025 

The MAH submitted the responses to the CHMP List of Outstanding 
Issues on  

24 February 2025 

The CHMP Rapporteurs circulated the Joint Assessment Report on the 
responses to the List of Outstanding Issues to all CHMP and PRAC 
members on  

12 March 2025 

The CHMP, in the light of the overall data submitted and the scientific 
discussion within the Committee, issued a positive opinion for granting 
a marketing authorisation to OPDIVO on  

27 March 2025 

 

2.  Scientific discussion 

2.1.  Problem statement 

The Applicant is currently seeking approval for the use of a subcutaneous formulation of nivolumab, 
co-formulated with a permeation enhancer rHuPH20, as an alternative to the use of the currently 
approved IV formulation for solid tumour indications in adults (excluding paediatric indications, cHL, 
when nivo is administered as Q3W (neoadjuvant & metastatic NSCLC, MPM), OSCC as 1L treatment 
PD-L1 ệ 1% (nivo+ipi) combination treatment without monotherapy maintenance phase). 

The indications included in the current application are: 

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

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

Adjuvant treatment of melanoma 

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

Non-small cell lung cancer (NSCLC) 

OPDIVO as monotherapy is indicated for the treatment of locally advanced or metastatic non-small cell 
lung cancer after prior chemotherapy in adults. 

Renal cell carcinoma (RCC) 

OPDIVO as monotherapy is indicated for the treatment of advanced renal cell carcinoma after prior 
therapy in adults. 

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

OPDIVO in combination with cabozantinib is indicated for the first-line treatment of adult patients with 
advanced renal cell carcinoma. 

Squamous cell cancer of the head and neck (SCCHN) 

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

Urothelial carcinoma 

OPDIVO in combination with cisplatin and gemcitabine is indicated for the first-line treatment of adult 
patients with unresectable or metastatic urothelial carcinoma. 

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

Adjuvant treatment of urothelial carcinoma 

OPDIVO as monotherapy is indicated for the adjuvant treatment of adults with muscle invasive 
urothelial carcinoma (MIUC) with tumour cell PD-L1 expression ≥ 1%, who are at high risk of 
recurrence after undergoing radical resection of MIUC. 

Mismatch repair deficient (dMMR) or microsatellite instability-high (MSI-H) colorectal cancer (CRC) 

OPDIVO in combination with ipilimumab is indicated for the treatment of adult patients with mismatch 
repair deficient or microsatellite instability-high colorectal cancer in the following settings: 

- First-line treatment of unresectable or metastatic colorectal cancer; 

- Treatment of metastatic colorectal cancer after prior fluoropyrimidine-based combination 
chemotherapy. 

Oesophageal squamous cell carcinoma (OSCC) 
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OPDIVO in combination with fluoropyrimidine- and platinum-based combination chemotherapy is 
indicated for the first-line treatment of adult patients with unresectable advanced, recurrent or 
metastatic oesophageal squamous cell carcinoma with tumour cell PD-L1 expression ≥ 1%. 

OPDIVO as monotherapy is indicated for the treatment of adult patients with unresectable advanced, 
recurrent or metastatic oesophageal squamous cell carcinoma after prior fluoropyrimidine- and 
platinum-based combination chemotherapy. 

Adjuvant treatment of oesophageal or gastro-oesophageal junction cancer (OC or GEJC) 

OPDIVO as monotherapy is indicated for the adjuvant treatment of adult patients with oesophageal or 
gastro-oesophageal junction cancer who have residual pathologic disease following prior neoadjuvant 
chemoradiotherapy. 

Gastric, gastro-oesophageal junction (GEJ) or oesophageal adenocarcinoma 

OPDIVO in combination with fluoropyrimidine- and platinum-based combination chemotherapy is 
indicated for the first-line treatment of adult patients with HER2-negative advanced or metastatic 
gastric, gastro-oesophageal junction or oesophageal adenocarcinoma whose tumours express PD-L1 
with a combined positive score (CPS) ≥ 5. 

2.2.  About the product 

Nivolumab is a human immunoglobulin G4 (IgG4) monoclonal antibody (HuMAb), which binds to the 
programmed death-1 (PD-1) receptor and blocks its interaction with PD-L1 and PD-L2. The PD-1 
receptor is a negative regulator of T-cell activity that has been shown to be involved in the control of 
T-cell immune responses. Engagement of PD-1 with the ligands PD-L1 and PD-L2, which are expressed 
in antigen presenting cells and may be expressed by tumours or other cells in the tumour 
microenvironment, results in inhibition of T-cell proliferation and cytokine secretion. Nivolumab 
potentiates T-cell responses, including anti-tumour responses, through blockade of PD-1 binding to 
PD-L1 and PD-L2 ligands. In syngeneic mouse models, blocking PD-1 activity resulted in decreased 
tumour growth.  

Opdivo (nivolumab; pharmacotherapeutic group: Antineoplastic agents, monoclonal antibodies and 
antibody drug conjugates, PD-1/PDL-1 (Programmed cell death protein-1/ death ligand-1) inhibitors; 
ATC code: L01FF01). 

The recommended posology for the subcutaneous administration is either nivolumab 600 mg every 
2 weeks or 1200 mg every 4 weeks (for more details see section 4.2 of the SmPC) administered into 
the subcutaneous tissue of the abdomen or thigh over a period of 3 to 5 minutes. 

If patients need to be switched from the 600 mg every 2 weeks schedule to the 1200 mg 
every 4 weeks schedule, the first 1200 mg dose should be administered two weeks after the last 
600 mg dose. Conversely, if patients need to be switched from the 1200 mg every 4 weeks schedule to 
the 600 mg every 2 weeks schedule, the first 600 mg dose should be administered four weeks after 
the last 1200 mg dose. 

 

2.3.  Type of Application and aspects on development 

This application is primarily based on pivotal study CA20967T, evaluating non-inferiority of nivolumab 
SC co-formulated with rHuPH20 versus nivolumab IV monotherapy in 2L RCC subjects, together with 
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data from CA2098KX (supportive PK/safety and dose-finding study conducted across multiple tumour 
types), and a simulation-based PK bridging strategy.  

Of note, in clinical studies CA20967T and CA2098KX for both nivolumab IV and SC formulations, active 
substance (AS) manufacturing Process C was used. For manufacturing of the commercial formulation 
of nivolumab SC, use of an optimized AS manufacturing Process D (D-His.2 is formulated for SC use) is 
proposed.  

The introduction of nivolumab AS manufacturing Process D as a commercial manufacturing process for 
OPDIVO IV formulation along with CA2098FC clinical study results demonstrating the biocomparability 
between Process C and Process D were already assessed with the EMEA/H/C/003985/X/0132 
procedure for which a CHMP positive opinion was adopted on 25 January 2024 and the EC Decision was 
granted on 25 March 2024 

2.4.  Quality aspects 

2.4.1.  Introduction 

The finished product Nivolumab subcutaneous (SC) is presented as a solution containing 600 mg/vial 
of nivolumab (120 mg/mL) as active substance for subcutaneous injection.  

Other ingredients are: recombinant human hyaluronidase (rHuPH20), histidine, histidine hydrochloride 
monohydrate, sucrose, pentetic acid, polysorbate 80, methionine and water for injection. 

The product is available in Type I glass vial with a butyl rubber stopper and an aluminium seal with a 
plastic orange flip-off cap containing 5 mL of solution for injection. Pack of one vial.  

2.4.2.  Active Substance 

2.4.2.1.  General Information 

The INN of the active substance (AS) is nivolumab. Nivolumab is a fully human monoclonal antibody 
(mAb) of the IgG4 class consisting of four polypeptide chains; two identical heavy chains of 440 amino 
acids and two identical kappa light chains of 214 amino acids, which are linked through inter-chain 
disulfide bonds. The heavy chain includes a S221P mutation, which is known to impart increased 
stability to IgG4 antibodies.  

Nivolumab binds to the programmed death-1 (PD-1) receptor and potentiates in vitro T-cell responses 
through dual ligand blockade of PD-L1 and PD-L2. The Anti-PD-1 Human Monoclonal Antibody uses the 
laboratory codes BMS-936558-01 (also referred to as BMS-936558), histidine formulation for 
nivolumab subcutaneous injection. 

The nivolumab subcutaneous formulation is manufactured with the new recombinant CHO host cell line 
approved in procedure EMEA/H/C/003985/X/0132, utilizing a high concentration active substance 
manufacturing process with a histidine buffer to produce nivolumab Process D-Histidine.2 (Process D-
His.2) active substance.  

2.4.2.2.  Manufacture, process controls and characterisation  

Manufacturer 
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Process D-His.2 active substance is manufactured at the currently approved active substance 
manufacturing site, located in Cruiserath, Dublin, Ireland (BMS-Cruiserath). Valid GMP certificates, QP 
declarations of GMP compliance, and screen shots of drug establishments for the US FDA website are 
provided for the manufacturing and testing sites of Nivolumab in the EU, UK and USA.  

Description of manufacturing process and process controls 

Detailed information on the active substance manufacture is provided. Information on cell banking was 
already provided for Process D. The manufacturing process for nivolumab Process D and Process D-
His.2 are identical up to and including viral filtration (VF). After the VF step, an 
ultrafiltration/diafiltration (UF/DF) step is utilized to concentrate and diafilter the viral filtered pool to 
formulate the purified active substance with addition of polysorbate 80 and 5-mM diethylene triamine 
pentaacetic acid (DTPA). The nivolumab active substance is stored protected from light, into bioprocess 
containers.  

Control of materials 

No materials of animal or human origin are used in the nivolumab active substance manufacturing 
process. Compendial and non-compendial materials used in the manufacturing process are purchased 
from qualified vendors. Raw material quality is assessed as defined in the testing specification for each 
raw material.  

The cell banking system, characterisation, and testing for the nivolumab Process D-His.2 active 
substance is the same as the nivolumab Process D since the same cell line is used for both processes. 
The new Working Cell Bank (WCB) qualification consists of a tiered approach that includes biosafety 
and identity testing, process performance evaluation and active substance release specification 
evaluation. 

Control of critical steps and intermediates 

An in-process control (IPC) strategy was defined for the nivolumab active substance manufacturing 
process that is not site-specific but does differentiate with regards to site-specific equipment or 
procedures. Critical process parameters (CPPs) and critical performance attribute (CPAs) were 
determined.  

Process validation 

The Process D His.2 process performance qualification (PPQ) campaign qualified the downstream steps 
specific to the active substance formulation. Supporting studies were completed during the nivolumab 
Process D PPQ campaign for the media preparation, upstream, downstream, buffer preparation, and 
active substance handling at the approved manufacturing site. The active substance manufacturing 
process has been validated adequately. 

Manufacturing process development 

A comprehensive analytical comparability study was performed comparing analytical data collected 
from the active substances produced from Process C-Histidine.1 (active substance used to manufacture 
clinical nivolumab SC injection), Process D-citrate (active substance used to manufacture commercial 
nivolumab IV injection), and Process D-His.2 (active substance used to manufacture commercial 
nivolumab SC injection) at BMS-Cruiserath.  

The results demonstrated that the active substance obtained from each process are comparable. Small 
differences were found that are explained by the different manufacturing processes are not regarded 
inconsistent with considering the three processes comparable. 

Characterisation  
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Documentation for “Elucidation of structure and other characteristics” corresponding to Process D-His.2 
is cross-referenced to Process D-citrate, previously authorised for the IV finished product. 

Regarding impurities, due to the similarities in the manufacturing processes (C, D and D-His.2) and the 
active substance obtained (nivolumab), the expected impurity profile and impurity control strategy are 
aligned between Process D and D-His.2. 

2.4.2.3.  Specification, analytical procedures, reference standards, batch analysis, and 
container closure 

Specifications 

The specifications for release and stability testing of nivolumab active substance are largely in line with 
the previous process. Specification for release and stability testing of nivolumab active substance 
include tests for appearance, quantity, pH, purity, identity, potency, host cell protein, bacterial 
endotoxins, and bioburden.    

 
In addition, a “Nitrosamine Risk Assessment Summary - Active Substance” is included in the dossier. A 
theoretical risk was identified from one of the excipients, pentetic acid (DTPA); however, the level of 
nitrosamine impurities is too low and below a level of concern. The conclusion was that the risk level is 
negligible and that there are no actionable risks identified for the presence of nitrosamines in the 
active substance. 

Analytical procedures and reference standards 

Most validation of the analytical methods has been leveraged from previous active substance 
manufacturing process. Only some supplemental validation work was performed for some methods to 
support the higher concentration of the nivolumab Process D-His.2 active substance. 

For the reference standards there are no changes, and a cross-reference is given to Process D-citrate. 

Batch analysis  

Batch analysis data are provided with satisfactory results.  

Container closure 

The active substance is filled into single-use, pre-sterilized bioprocess containers. Details are provided 
of the bioprocess container configurations used. They have the same materials with bags of the same 
shape, clamshell and clamps. They comply with European regulation for bacterial endotoxins, 
particulates and sterility and they are declared as free from Bovine Spongiform Encephalopathy (BSE)/ 
Transmissible Spongiform Encephalopathy (TSE). 

Suitable studies have been performed for extractable and leachables from the container closure as 
expected. 

2.4.2.4.  Stability 

An initial shelf-life of 48 months is proposed for nivolumab D-His.2 active substance when stored at  
≤-35º C. 

The authorised shelf-life for nivolumab active substance manufactured using Processes C and D (citrate 
formulation in both) is 36 months at 2°C to 8°C and protected from light is based on the real-time 
stability data provided.  
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Data is provided from stability studies with batches of nivolumab active substance manufactured at the 
intended commercial manufacturing facility, BMS-Cruiserath, at the intended commercial 
manufacturing-scale. Real-time stability data at the long-term storage condition of -40ºC are available 
for the Process D-His.2 active substance batches. All results meet the proposed acceptance criteria. 
The study is ongoing up to the intended 60 months. Supplemental data through 48 months is also 
provided from additional batches manufactured using Process C-Histidine.1.  

Stability studies have been conducted for batches at the accelerated condition of 5°C and the stress 
condition of 25ºC/40%RH for 6 months. The studies at stress conditions of 40ºC/75%RH are complete 
with 3 months of data. While at the accelerated 5°C condition the data show no changes over time for 
all quality attributes and all batches, there are changes at the 25°C/40%RH condition, which are 
expected based on previous data from Process C and D. Changes are also found at the 40ºC/75%RH 
stress condition. 

Based on the real-time stability data provided for nivolumab D-His.2 and comparabilities to the Process 
D-citrate and Process C-His.1, the proposed shelf-life of 48 months is proposed for nivolumab D-His.2 
active substance when stored at ≤-35º C, and protected from light, is considered acceptable. 

Bristol Myers Squibb Company (BMS) commits to complete all on-going long-term stability studies on 
batches from the first campaign of nivolumab Process D-His.2 manufactured at commercial scale at the 
BMS-Cruiserath facility according to the defined stability protocol. Upon request, the MAH submitted 
additional real-time active substance stability results collected during the evaluation of this extension 
application which are satisfactory. 

In addition, BMS commits to place annually thereafter into the post-approval stability program one 
batch of nivolumab Process D-His.2 manufactured for commercial distribution at the BMS-Cruiserath 
facility each year that commercial production occurs according to the stability protocol for all future 
annual stability enrolments. 

2.4.3.  Finished Medicinal Product 

2 . 4 . 3 . 1 .   Description of the product and Pharmaceutical Development  

Description of the product 

Nivolumab and Hyaluronidase (rHuPH20) SC Injection, 600 mg and 10,000 Units/5 mL (120 mg and 
2,000 Units/mL), is a sterile, non-pyrogenic, single-use, preservative-free, isotonic aqueous solution 
for subcutaneous (SC) administration. Recombinant human hyaluronidase PH20 is also referred to as 
rHuPH20 throughout the dossier. The other excipients include histidine, histidine hydrochloride 
monohydrate, pentetic acid, sucrose, polysorbate 80, methionine and water for injections. There are 
no novel excipients. 

There are no excipients of human or animal origin used in the manufacturing of nivolumab. The 
manufacture of the excipient recombinant human hyaluronidase PH20 (rHuPH20) bulk enzyme from 
Chinese hamster ovary (CHO) cells is also free of materials of animal or human origin and it is not 
considered a novel excipient because it is already used as a permeation enhancer in other authorised 
products.  

Pharmaceutical development 

Formulation development studies were focused on the use of a histidine-based buffer as several SC 
marketed products use this buffer for SC administration, without the SC injection issues associated to 
citrate-based buffer. 
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The development studies were conducted as expected to support the final commercial finished product 
and utilized both the final Process D-His.2 sourced active substance and the Process C-Histidine.1 
active substance available earlier in development. 

In all cases the same active nivolumab molecule is used and the change in formulation does not affect 
the physical or chemical properties of the nivolumab molecule. A comprehensive analytical 
comparability study confirms that nivolumab-citrate active substance and nivolumab Process D-His.2 
active substance have comparable release and stability profiles, as well as degradation rates. 

Suitable studies are provided to support the coformulation of nivolumab and rHuPH20 enzyme 
indicating no adverse impact on the critical quality attributes of nivolumab or rHuPH20 enzyme. 

Two manufacturing sites have been used to manufacture nivolumab SC injection, clinical 
manufacturing site, and for commercial manufacturing site. Material compatibility studies with 
manufacturing components showed that the components used during commercial manufacture are 
compatible with the nivolumab SC injection solution. The leachables/extractables risk assessment was 
also satisfactory. Studies were undertaken for technology transfer with commercial scale batches 
manufactured at the commercial site. The results indicated the suitability of the manufacturing 
process, including the process hold-times, which were studied in parallel. Finally, the ranges for PPs 
and CPPs for the nivolumab SC injection manufacturing process based on prior knowledge were 
supported from these studies. 

Comparability has been shown between nivolumab SC injection finished product.  

Other development studies produced satisfactory results. 

2.4.3.2.  Manufacture of the product and process controls 

Manufacturers, manufacturing process and process controls 

Detailed information on manufacturers has been provided as well as the batch formula. The 
manufacturing process is well described and includes the following steps: thaw-formulate-fill-finish 
process. At the secondary packaging and labelling facility, the bulk vials are labelled, packaged and the 
finished product is released at Swords Laboratories Unlimited (Dublin, Ireland). The manufacturers of 
the finished product are appropriately authorised and GMP compliant. 

The documentation provides a flow diagram for the finished product manufacturing process with the in-
process tests (IPTs) for each step. Information is included on process parameters (PPs), critical process 
parameters (CPPs) and hold times. 

 
Process validation / verification 

The process validation strategy for the nivolumab SC injection is based on a life-cycle management 
approach that includes the process design stage, process qualification stage, and continued process 
verification stage. The process design is described, while the process qualification stage was carried 
out by producing PPQ batches at the commercial manufacturing site, which results confirmed the 
manufacturing process proposed. For the process verification stage, manufacturing will be monitored 
for continued assurance of process control. 

Validation of the sterilization and aseptic manufacturing of the nivolumab subcutaneous (SC) injection 
finished product has been provided. 
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2.4.3.3.  Product specification, analytical procedures, batch analysis 

Specifications 

The acceptance criteria for release and stability testing of the nivolumab SC injection finished product 
is presented. Specification for release and stability testing of the nivolumab SC injection finished 
product include tests for appearance, quantity/identity, pH, polysorbate 80, osmolality, particulate 
matter, extractable volume in container, purity, identity, potency, activity, bacterial endotoxins, 
sterility and container closure integrity testing.    

The justification of the specifications includes a comparison of the acceptance criteria for the 
commercially approved nivolumab-citrate IV finished product and the nivolumab SC injection finished 
product. When appropriate, the acceptance criteria have been aligned.  

The provided specifications and acceptance criteria for release and stability testing of nivolumab SC 
injection finished product are acceptable, showing an adequate control of this product.  

In addition, it should be noted that a “Nitrosamine Risk Assessment Summary - Finished Product” has 
been provided. The conclusion was that the risk level is negligible and that there are no actionable 
risks identified for the presence of nitrosamines in the finished product. This risk assessment considers 
that the nitrosamine risk assessments supplied by Halozyme, Inc. for rHuPH20 bulk enzyme reported 
that there is no risk of formation or contamination with nitrosamines. 

Analytical procedures and reference standards 

The analytical procedures used are indicated and information on validation is provided. Most non-
compendial methods for this finished product are also used to test the active substance. Particular 
attention is given to the potential impact of the rHuPH20 on the methods used to control nivolumab, 
which is considered irrelevant as the rHuPH20 concentration in the finished product. 

Batch analysis 

Batch analysis was undertaken with batches of finished product. Satisfactory data is obtained from all 
these batches and is provided in individual tables and a summary. 

Container closure 

Nivolumab subcutaneous (SC) injection is packaged in a Type I clear tubing glass vial, closed with a 
chlorobutyl rubber stopper and an aluminum crimp seal with an orange polypropylene flip-off button. 
The vial presentation is packaged in a paperboard folding carton to protect the product from light. 

2.4.3.4.  Stability of the product 

A shelf-life of 3 years is proposed for nivolumab SC injection, stored at the recommended storage 
condition of 2°C to 8°C, protected from light. 

The MAH has conducted stability studies in accordance with ICH stability guidelines, with registrational 
batches.  

Real-time stability data at 5°C are available. The stability profiles are similar meeting the proposed 
acceptance criteria throughout the study period, and all test results show little to no change over time.  

Accelerated stability studies up to 6 months at 25°C/60%RH are available. Under the stress condition 
of 40°C/75%RH, as expected, similar but greater changes are observed. These results confirm that 
appropriate stability-indicating assays are used. 
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Data from photostability studies show that the nivolumab SC injection is sensitive to high-intensity 
fluorescent visible light and ultraviolet-A irradiation (HIL/UVA) and that paperboard carton provides 
sufficient protection from light. 

Additional freeze-thaw cycling stress-store studies and light exposure studies were undertaken to 
demonstrate that the excursions tested did not adversely affect the long-term stability of finished 
product. 

Based on the real-time data the claimed shelf-life of 3 years for nivolumab SC injection when stored at 
the recommended storage condition of 2°C to 8°C and protected from light, is considered acceptable. 

Finally, Bristol Myers Squibb Company (BMS) commits to the completion of all on-going long-term 
stability studies on nivolumab SC injection batches according to their defined protocol. Upon request, 
the MAH submitted additional real-time active substance stability results collected during the 
evaluation of this line extension which are satisfactory. The MAH also commits to place annually, 
thereafter into the post-approval stability program, one batch of nivolumab SC injection manufactured 
for commercial distribution each calendar year that commercial production occurs. 

2.4.3.5.  Post approval change management protocol(s)  

N/A 

2.4.3.6.  Adventitious agents 

2.4.3.6.1.  Adventitious agents safety evaluation (nivolumab) – Process D-His.2 

Non-viral adventitious agents information is adequate, justifying that the raw materials are non-animal 
derived. Information has been provided to justify that they comply with the TSE regulation 
(EMA/410/01 Rev.03). 

Viral clearance studies have been updated. 

2.4.3.6.2.  Adventitious agents safety evaluation - rHuPH20 bulk enzyme - Subcutaneous 

An additional adventitious agents safety evaluation is provided for the excipient rHuPH20 bulk enzyme 
and upon request the MAH confirmed that MVM is tested at harvest step for each lot. Compliance with 
TSE regulation (EMA/410/01 Rev.03) is also indicated for raw materials involved in the manufacture of 
rHuPH20 bulk enzyme, which are also animal component-free. Information on the characterization and 
qualification of the cell banks, together with information on cell banks stability and qualification 
protocol for new WCBs is provided. 

2.4.3.7.  Recombinant human hyaluronidase PH20 (rHuPH20) enzyme (Excipient) 

Although recombinant human hyaluronidase PH20 (rHuPH20) enzyme is not a novel excipient, because 
it has been already used as a permeation enhancer in other commercially approved products, 
information on its manufacture, characterization and stability has been provided.  

Halozyme, Inc. is responsible for the oversight of the contract manufacturing and testing sites and 
release of rHuPH20 excipient. Upon request, the MAH included the information related to the 
manufacturing sites of rHuPH20 excipient in the documentation. 
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The manufacturing process is overall sufficiently described. The production system is derived from the 
parental cell line and information is provided regarding the rHuPH20 expression construct. The MAH 
was requested to provide more information on the generation of the production system, including the 
demonstration of single-clone origin of the MCB as well as information on the characterization and 
qualification of the cell banks as well as information on cell banks stability and qualification protocol for 
new WCBs. The MAH has submitted all that requested information, which is satisfactory. 

The documentation explains that validation was conducted at each commercial scale that met the pre-
determined acceptance criteria for CPPs and QAs. Information on the current manufacturing scales to 
produce the commercial excipient was requested as well as a summary of the data demonstrating 
comparability. Detailed information on comparability is also now included in the dossier. The MAH has 
also confirmed that process validation included process transfer activities so that the manufacturing 
process is stablished in both manufacturing facilities. 

Comprehensive characterization studies have been included in the documentation. Therefore, the 
rHuPH20 is considered to be sufficiently characterized. However, no information on rHuPH20 reference 
standard was originally presented. Since release testing is conducted by comparison to the reference 
standard, the MAH was requested to update the rHuPH20 documentation by including information on 
the current reference standard material (qualification and stability), as well as the qualification protocol 
for establishing a new reference standard. The MAH has included information on the two reference 
standards used, and the qualification protocols for establishing new reference standards. 

Several product-related and process-related impurities are routinely monitored as part of batch 
release. Stability of rHuPH20 in the standard formulation has been assessed. Stability protocols have 
been presented and are considered to cover relevant quality attributes and storage temperature 
conditions for the proposed shelf life.  

2.4.3.8.  GMO 

N/A 

2.4.4.  Discussion and conclusions on chemical, pharmaceutical and 
biological aspects 

Nivolumab and hyaluronidase Injection, 600 mg and 10,000 Units/5 mL (120 mg and 2,000 Units/mL), 
is a sterile, non-pyrogenic, single-use, preservative-free, isotonic aqueous solution for subcutaneous 
(SC) administration provided in glass vials. While nivolumab is the active ingredient (it is a fully human 
IgG4 monoclonal antibody against PD-1), recombinant hyaluronidase (rHuPH20) is used as a 
permeation enhancer and it is considered as a known excipient, as it is used in other authorised 
products.  

The active molecule in the nivolumab Process D-His.2 active substance is the same as in the nivolumab 
active substance formulated in citrate-based buffer (nivolumab Process D) that is used commercially to 
manufacture intravenous (IV) nivolumab finished product. Process D-His.2 active substance is 
manufacturer at the currently approved active substance manufacturing site, located in Cruiserath, 
Dublin, Ireland (BMS-Cruiserath).  

A comprehensive analytical comparability study was performed with release, stress stability and 
extended characterization data of the active substances produced at commercial scale. The results 
demonstrated that the active substance obtained from each process are comparable.  
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Specifications and acceptance criteria for nivolumab Process D-His.2 D active substance are considered 
in general adequate. The proposed storage period at the recommended storage condition is considered 
acceptable.  

Two manufacturing sites have been used to manufacture nivolumab SC injection finished product: 
clinical manufacturing site, and for commercial manufacturing site. Comparability has been shown 
between nivolumab SC injection finished product. The results showed the comparability of all the 
manufacturing process with the expected differences due to their different processes. 

As for the active substance, the nivolumab SC injection finished product has appropriate specifications 
for release and stability control. A shelf-life of 3 years is proposed for nivolumab SC injection stored at 
the recommended storage condition of 2°C to 8°C, protected from light, and is considered acceptable.  

Although the recombinant human hyaluronidase PH20 (rHuPH20) enzyme is not a novel excipient, 
detailed information on its manufacture, characterization and stability has been provided.  

The dossier presented in support of the extension application for nivolumab subcutaneous (SC) is of 
good quality and provides comprehensive information regarding the new development of 
manufacturing Process D-His.2 active substance and the new subcutaneous finished product. After the 
assessment of the information available, it is concluded that, from a quality point of view, nivolumab 
subcutaneous (SC) is approvable.  

2.4.5.  Conclusions on the chemical, pharmaceutical and biological aspects  

The quality of this product is considered to be acceptable when used in accordance with the conditions 
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical 
performance of the product have been investigated and are controlled in a satisfactory way. Data has 
been presented to give reassurance on viral/TSE safety. 

2.4.6.  Recommendation(s) for future quality development   

n/a 

2.5.  Non-clinical aspects 

2.5.1.  Introduction 

A complete nonclinical information package was included in the original submission for nivolumab (see 
OPDIVO EPAR). Nivolumab is being developed for SC administration co-formulated with the excipient 
recombinant human hyaluronidase PH20 (rHuPH20), which main role is increasing the dispersion and 
absorption of co-formulated substances when administered subcutaneously and is not considered a 
novel excipient as it has been previously registered as a permeation enhancer in other commercially 
approved products. The applicant considers that the systemic safety profile of nivolumab SC has been 
well demonstrated from the non-clinical toxicological testing conducted for the IV formulation. The 
applicant provided additional pharmacology, pharmacokinetics and toxicology data with the objective 
to characterize the tolerability and PK of the novel formulation. As the existing non-clinical toxicology 
package was conducted with nivolumab administered intravenously, a GLP local tolerance and PK study 
in monkeys has been performed to additionally support the proposed clinical development of 
nivolumab administered by subcutaneous injection. A single-dose IV and repeat-dose (Q3Wx2) SC, 
with and without the excipient rHuPH20, pharmacokinetic, pharmacodynamic and local tolerance study 
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in monkeys has been provided. In addition, a single-dose comparability evaluation was conducted in 
monkeys to support a proposed change in the nivolumab active substance manufacturing process from 
Process C-citrate (a previously approved commercial process) to Process D-citrate (an improved 
manufacturing process). 

One CHMP SA (EMEA/H/SA/2253/7/2018/III) was previously received for nivolumab SC regarding the 
non-clinical study design. In principle, a combined local tolerance and PK study in Cynomolgus 
monkeys with a single dose level of nivolumab in presence and in absence of the excipient rHuPH20 
was considered adequate to assess the tolerability of the novel formulation and to evaluate PK. 

2.5.2.  Pharmacology 

No additional studies have been submitted. 

2.5.3.  Pharmacokinetics 

No additional studies have been submitted. 

2.5.4.  Toxicology 

2.5.4.1.  Repeat dose toxicity 

In support of the clinical development of nivolumab SC, a study was conducted to determine systemic 
exposures to nivolumab BMS-936558 when administered as a single intravenous injection followed by 
a 3-week post-dose observation period and, to evaluate local tolerance and systemic exposures to 
nivolumab BMS-986298 when administered twice (3 weeks apart) as a subcutaneous formulation with 
or without recombinant human hyaluronidase PH20 (rHuPH20). In addition, an active substance 
process change bridging/comparability assessment was conducted with nivolumab IV (BMS-936558) to 
determine systemic exposures to nivolumab manufacturing Process C-citrate and Process D-citrate 
(current commercial material and next generation process respectively) in monkeys. Nivolumab SC 
(BMS-986298) was manufactured with Process C-citrate.  

BMS-986298 was administered by SC injection at doses of 0 (control) or 50 mg/kg (with or without 
rHuPH20 [at a target concentration of 2000 U/mL]) and BMS-936558 (current commercial material and 
next generation process) was administered as a single IV injection at a dose of 50 mg/kg.  

Criteria for evaluation included survival, pharmacokinetics, clinical observations, body weights, feeding 
behaviour, anti-drug antibodies, subset and activated T-cell immunophenotyping, ex vivo recall 
response to keyhole limpet hemocyanin (KLH) (immunized with KLH on Day 1 prior to dose 
administration), T-cell-dependent antibody response (TDAR) to KLH, spleen weight, and gross and 
microscopic pathology analyses. 

There were no deaths and no BMS-936558- or BMS-986298-related clinical observations, body weight 
changes, effects on feeding behaviour, spleen weight changes, or gross or microscopic pathology 
findings. BMS-986298 and BMS-936558 had no pharmacological effects on TDAR to KLH, the 
percentages of CD25+ CD8+ cells and naive and memory T cell subtypes or the percentages of 
CD107a+ helper and cytotoxic T cells. However, BMS-986298- and BMS-936558-related increases 
were observed in other pharmacodynamic biomarkers, including the percentages of CD4 regulatory T 
cells (up to 2.10x control), CD25+ CD4 T cells (up to 3.97x), HLA-DR+ CD4 T cells (up to 3.11x), and 
HLA-DR+ CD8 T cells (up to 3.52x), Ki67+ helper T cells and Ki67+ cytotoxic T cells (up to 5.75x). 
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BMS-936558 and BMS-986298 enhanced ex vivo recall responses to KLH relative to vehicle control, as 
demonstrated by increases in the percentages of T-helper cells expressing interferon (IFN), CD69, 
and/or tumour necrosis factor. 

2.5.4.2.  Toxicokinetic data 

Newly submitted studies evaluated the toxicocokinetics of nivolumab following IV and/or SC 
administration in monkeys. Following subcutaneous dosing 1, mean nivolumab systemic exposures 
AUC(0-T) at 50 mg/kg with and without rHuPH20 were 182.000 and 166.000 μg*h/mL respectively. 
Cmax (μg/mL) was 647 in presence of rHuPH20 and 454 in absence of excipient. Mean Tmax was 32 
hours post dose with rHuPH20 and 68 hours post dose without rHuPH20. Following IV injection on 
Day 1, mean nivolumab systemic exposures AUC(0-T) at 50 mg/kg nivolumab using the Process C-
citrate material were generally similar to those at 50 mg/kg of nivolumab using the Process D-citrate 
process with no substantial sex differences noted. 

2.5.4.3.  Local tolerance  

The local tolerance of nivolumab with or without the excipient rHuPH20 was assessed as part of the 
repeat-dose (Q3W×2) SC toxicity study. At the subcutaneous and/or intravenous injection sites, 
findings considered to be related to the subcutaneous and/or intravenous dosing procedures (minimal 
haemorrhage that correlated with dark discoloration observed grossly at necropsy, and/or minimal to 
mild mixed-cell inflammation) were observed in control and treated monkeys to a similar extent and 
were considered incidental and not BMS-936558 or BMS-986298 related. Localized minimal 
degeneration/regeneration of the panniculus muscle was noted in a few control or treated monkeys 
and was considered to represent physical damage due to needle tract injury at subcutaneous injection 
sites. Furthermore, no changes related to either intravenous formulation of BMS-936558 (commercial 
material or next generation process), or of BMS-986298 administered subcutaneously with or without 
rHuPH20 were noted in this study, suggesting that the formulations were well tolerated locally. 

2.5.4.4.  Other toxicity studies 

Following SC treatment, ADAs were detected in 1 of 6 and 2 of 6 monkeys on and/or after Day 8 at 50 
mg/kg of nivolumab with and without rHuPH20, respectively. Following IV treatment, ADAs were 
detected in 4 of 6 and 3 of 6 monkeys on and/or after Day 8 at 50 mg/kg of nivolumab using the 
Process C-citrate material or the Process D-citrate material, respectively. 

2.5.5.  Ecotoxicity/environmental risk assessment 

According to the CHMP guideline on the Environmental Risk Assessment of Medicinal Products for 
Human Use (EMEA/CHMP/SWP/4447/00) with effective date of December 2006, proteins are exempted 
of environmental risk assessment. Since nivolumab is a monoclonal antibody, and thus a protein, no 
Environmental Risk Assessment is required. 

2.5.6.  Discussion on non-clinical aspects 

The non-clinical systemic toxicity studies with the IV formulation are directly applicable to nivolumab 
SC. Moreover, non-clinical efficacy from pharmacology studies can be extrapolated to the new route of 
administration. The potential risk of nivolumab SC from a toxicological point of view concerns local 
tolerance and immunogenicity, which has been addressed in a local tolerance study using SC 
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administration in monkeys. Toxicokinetics has been addressed in the same study.  

A single dose level of nivolumab, 50mg/Kg, in presence and in absence of the excipient rHuPH20 (2000 
U/mL) was considered adequate to assess the tolerability of the novel formulation according to a 
previous scientific advice (EMA/CHMP/SAWP/302616/2018). 

The dose of nivolumab (50 mg/kg) was selected as it was well tolerated when administered 
intravenously in repeated dose pivotal toxicity studies. A NOAEL of 50mg/Kg IV in a 3 months repeated 
dose study in monkeys was established in the original dossier (see Opdivo EPAR). 

There were no differences in pharmacodynamic endpoints between nivolumab administered IV or SC in 
presence or absence of rHuPH20, indicating that nivolumab retains its primary pharmacodynamic effect 
and there was not any detrimental effect of formulating the product with rHuPH20 or altering the 
administration route. Moreover, no differences between manufacturing process were found.  

No new additional toxicities were observed following SC injection of nivolumab formulation containing 
2000 IU/mL rHuPH20, when compared to the IV administration (both manufacturing process). There 
were no local tolerance issues observed at the SC injection sites. 

Dedicated studies with rHuPH20 alone have not been provided, and no data regarding systemic 
exposure of rHuPH20 are available. This is acceptable as rHuPH20 is not considered a novel excipient 
as it has been previously registered as a permeation enhancer in other commercially approved 
products. 

Regarding the PK, the data demonstrate an earlier Tmax with rHuPH20 SC co-administration, 
indicating that rHuPH20 indeed did facilitate faster absorption of nivolumab without no substantial 
impact on the overall nivolumab systemic exposures when administered SC without excipient. 
Moreover, following IV injection on Day 1, mean nivolumab systemic exposures AUC(0-T) at 50 mg/kg 
of BMS-936558 using the current commercial material were generally similar to those at 50 mg/kg of 
BMS-936558 using the next generation process. As could be expected, Cmax decreases when SC 
administration is used compared with IV administration, nevertheless this lower exposure does not 
seem to impact in the PD effect.  

Overall, the presence of treatment-emergent ADAs appears to have no substantial or meaningful 
impact on the individual and mean nivolumab exposure. ADA formation following SC administration 
has been studied in humans. 

The nivolumab exposure (AUC[0-T]) when administered with rHuPH20 was 182,000 μg*h/mL, which is 
approximately 7.6× and 1.9× the nivolumab exposure in humans at the proposed dose of 600 mg 
nivolumab Q2W SC and 1200 mg nivolumab Q4W SC, respectively. Moreover, the applicant provided 
safety margins regarding the mean exposures following IV administration in the 3-months pivotal 
toxicity study in monkeys (NOAEL 50mg/kg) and mean exposures following subcutaneous 
administration in humans at 600mg Q2W and 1200mg Q4W. Based on Cmax a safety margin of 63 and 
16 were calculated and, based on AUC, a safety margin of 67 and 17 has been established respectively 
for the human doses.  

The lack of reproductive and developmental studies with the nivolumab SC formulation is considered to 
be justified. It is not expected that nivolumab given SC will give rise to any additional reproductive 
findings not already observed following IV administration, and the excipient rHuPH20 has been studied 
previously. Reproductive organs were examined as part of the repeat-dose SC toxicity study with 
nivolumab SC in Cynomolgus monkey and no adverse findings were noted. In line with other medicinal 
products SC formulations approved in the EU, information related to the reproductive toxicity of the 
excipient has been included in the SmPC section 5.3 where it states that hyaluronidase is found in 
most tissues of the human body. Non-clinical data for recombinant human hyaluronidase reveal no 
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special hazard for humans based on conventional studies of repeated dose toxicity including safety 
pharmacology endpoints. Reproductive toxicology studies with rHuPH20 revealed embryofoetal toxicity 
in mice at high systemic exposure but did not show teratogenic potential. 

The active substance is a natural substance, the use of which will not alter the concentration or 
distribution of the substance in the environment. Therefore, nivolumab is not expected to pose a risk 
to the environment. 

2.5.7.  Conclusion on the non-clinical aspects 

In conclusion, the toxicity data provided for this application support the expectation of safety with 
rHuPH20 in the formulation and for the product to be given subcutaneously. BMS-986298, with and 
without rHuPH20 (administered SC, two doses three weeks apart), and BMS-936558, commercial 
material or next generation process (administered IV as a single dose), at 50 mg/kg, were well 
tolerated. There were no local tolerance issues observed at the SC injection sites. There were no 
differences in exposure or pharmacodynamic endpoints to nivolumab, when administered SC, in the 
presence or absence of rHuPH20. In addition, the process change for nivolumab (current commercial 
material or next generation process), when administered IV, did not lead to any exposure or 
pharmacodynamic differences. New information related to the subcutaneous formulation is included in 
the SmPC section 5.3. 

2.6.  Clinical aspects 

2.6.1.  Introduction 

GCP aspects 

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. 

To support the use of an SC formulation of nivolumab co-formulated with rHuPH20 as an alternative 
route of administration to nivolumab IV for solid tumour indications in adults, the MAH conducted two 
clinical studies: CA20967T and CA2098KX (below table). 
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Table 1. Tabular Listing of Clinical Studies Supporting Nivolumab Subcutaneous Formulation 
Application for RCC and Multiple Solid Tumour Therapeutic Indications. 

 

2.6.2.  Clinical pharmacology 

2.6.2.1.  Pharmacokinetics 

Bioanalytical methods  
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Methods to quantitate nivolumab concentrations (method ICD 416), detect anti-nivolumab 
antibodies(method ICDIM 140), and characterise anti-nivolumab neutralizing (method VSDCBA 68) in 
human serum were submitted in previous procedures and methods to detect anti- rHuPH20 antibodies 
(method ECL 0346) and to characterize positive anti-rHuPH20 antibodies for neutralizing activity 
(method ENZYMATIC-0005) in human plasma were submitted. 

Sample analysis 

Study CA20967T 

Nivolumab concentrations 

Nivolumab concentrations were analysed in multiple  samples from Study CA20967T  

Overall, a few pre-dose samples produced results within the range of quantitation. Several samples 
were reassayed due to the following reasons: Result above upper limit of quantitation, confirmatory 
reanalysis due to quantitating pre-dose sample, result outside the limit of quantitation that was 
adjusted due to deletion of calibration standard, diluted sample quantitated below limit of quantitation, 
no recorded result, replicate analysis coefficient of variation unacceptable, data not used due to 
unacceptable dilution QCs. 

Incurred sample reanalysis was performed in some samples and the percent difference in more than 
67% of the samples were within ±30%. 

Anti-nivolumab antibodies determination 

Human serum samples from Study CA20967T were analysed for anti-nivolumab antibodies . A total of 
169 runs were performed, and 156 of them were accepted (92.3%). . 

Multiple samples were received, analysed and reported. Some samples were not analysed per 
protocol/SOP, and one sample was pending analysis when the report was issued. During ADA analysis, 
a few samples had insufficient volume for the titer assay and additionally, the report described a few 
samples as grossly hemolysed (≥500 mg/dL) and 1 sample as hemolysed (≥ 140 mg/dL). 

Reasons for sample reassay were the following: Deactivated due to lack of pellet formation, no 
recorded result and reassayed inadvertently. 

Anti-nivolumab neutralizing antibodies determination 

Multiple samples from Study CA20967T were received. Of those, only the some samples that confirmed 
positive for ADA were analysed for Nab. A total of 15 runs were performed and 12 were acceptable 
according to pre-defined criteria.  

Overall, a few samples were reanalysed due to no recorded result.  

Regarding neutralising activity results, a few samples were reported as “positive”.   

Anti-rHuPH20 antibodies determination and anti-rHuPH20 neutralizing antibodies determination 

A total of 1048 samples were received  

for ADA determination. 

Out of  samples analysed, some samples screened positive, and 109 samples confirmed positive for 
ADA analysis.  

Overall, 3 samples were reanalysed due to high %CV or anomalous result.  

For NAb determination, some samples were analysed in 6 accepted runs.  



 
Assessment report   
EMA/CHMP/142870/2025  Page 27/163 
 

Regarding neutralising activity results, 7 samples were screened positive. 

Study CA2098KX 

Nivolumab concentrations 

Multiple samples from Study CA2098KX were received. Overall, Nivolumab concentrations were 
analysed in  samples from Study CA2098KX. Results of 1597 samples were finally reported (results of 
a few samples were not reported due to different reasons, one sample was pending analysis and a few 
samples were not analysed per protocol/SOP). 

Overall, 1 pre-dose sample produced results within the range of quantitation. Several samples were 
reassayed due to the following reasons: Result above upper limit of quantitation, confirmatory 
reanalysis due to quantitating predose sample, diluted sample quantitated below limit of quantitation, 
data not used due to unacceptable dilution QCs. 

Incurred sample reanalysis was performed in some samples and the percent difference in more than 
67% of the samples were within ±30%. 

Anti-nivolumab antibodies determination 

Human serum samples from Study CA2098KX were analysed for anti-nivolumab antibodies. A total of 
106 runs were performed, and 101 of them were accepted (95.3%). 

Multiple samples were received, analysed and  reported.  

During ADA analysis, a few samples had insufficient volume for the titer assay.  

From all samples, the report described a few samples as grossly hemolysed (≥500 mg/dL). 

Reasons for sample reassay were the following: Deactivated due to incorrectly performed confirmatory 
control inhibition, data not used due to unacceptable confirmatory controls and no recorded result and 
reassayed inadvertently. 

Anti-nivolumab neutralizing antibodies determination 

Multiple samples from Study CA2098KX were received. Of those, only some samples that were 
confirmed positive for ADA and were analysed for Nab.. 

Overall, a few samples were reanalysed due to no recorded result.  

Regarding neutralising activity results, no samples were reported as “positive”. 

Absorption  

Study CA2098KX (see section “Pharmacokinetics in the target population”) 

Maximum concentrations were observed 5 to 7 days after dosing, which is reflective of absorption 
processes following SC administration. 
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Table 2. Summary Statistics for PK Parameters - Evaluable PK Subjects - CA2098KX 

 

Final Population PK analysis (see section “Pharmacokinetics in the target population”) 

The final popPK analysis conducted to support the CA2098KX CSR and the CA20967T popPK analysis 
estimated the typical value (95% CI) bioavailability to be 81.5% (75.8% to 87.2%) and first-order rate 
of absorption to be 0.310 (95% CI: 0.281 to 0.338) day-1 when nivolumab SC was co-administered 
with rHuPH20. 

Distribution 

Not Applicable 

Elimination 

Not Applicable 

Dose proportionality and time dependencies 

Results of the non-compartmental PK analysis of CA2098KX suggest that nivolumab SC exposures 
increased proportionally to dose (see above table). 

Pharmacokinetics in the target population 

For this submission, two separate popPK analyses were conducted. One analysis was conducted to 
characterize the PK and evaluate covariates impacting the PK of nivolumab co-formulated with 
rHuPH20 following SC administration in multiple solid tumour types. The analysis included 
concentration-time data from the Phase 1/2 multi-tumour Study CA2098KX of nivolumab SC 
monotherapy, where 4 dosages of nivolumab SC (single dose of 720 mg with or without rHuPH20, 
single dose of 960 mg with or without rHuPH20, and 1200 mg with rHuPH20 Q4W) including an 
alternative SC dosing regimen of 600 mg with rHuPH20 Q2W were administered to subjects with 
NSCLC, RCC, HCC, CRC, or mUC. The second popPK analysis was conducted to support the benefit-risk 
assessment of nivolumab SC 1200 mg co-formulated with rHuPH20 Q4W with nivolumab SC and IV 
concentration-time data from 2L RCC subjects in the Phase 3 Study CA20967T. 

Phase 1 / 2 multi-tumour Study CA2098KX 

See section 2.6.5.6 for study details.  

The primary objective of this study was to describe the PK of nivolumab administered subcutaneously, 
with or without rHuPH20, for parts A-E. 
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Non-compartmental PK analysis using actual sample collection times was used to determine the 
primary PK endpoints of the study. Summary statistics for PK parameters by treatment group for Cycle 
1 of nivolumab SC are presented in the below table. Geometric mean nivolumab exposures increased 
with increasing SC doses in Parts A-D. The exposures during Cycle 1 in Part E had similar overall 
exposure to the 1200 mg Q4W dosing regimen (Part D) when comparing both treatments over four 
weeks. The median time to Cmax ranged from 117 to 168 hours (~ 5 to 7 days). Plots of mean (+SD) 
nivolumab serum concentration vs time profile by treatment group following nivolumab SC 
administration on after first dose are presented in Figure 1. Subjects in Part C transitioned from Parts 
A and B. Ctrough was characterized during Part C, as the NCA only captured Cycle 1 following the first 
dose. 
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Figure 1. Mean (+SD) BMS-936558 (Nivolumab) Serum Concentration vs Time Profile by 
Treatment Group Following Nivolumab SC (BMS-986298) Administration on Cycle 1 Day 1 
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Phase 3 Study CA20967T 

See section 2.6.5 for study details. 

Table 3: Primary Statistical Analyses of Nivolumab SC and Nivolumab IV Pharmacokinetic 
Co-primary Endpoints - Stratification Factors from CRF - PK Evaluable Subjects 

 

A linear fixed effect model with treatment and stratification factors as fixed effects was fitted to the log 
transformed Cavgd28 and Cminss for use in estimation of effects and construction of CIs. 

To assess non-inferiority of nivolumab SC to nivolumab IV, point estimates and the 2-sided 90% CIs 
for treatment differences on the log scale were exponentiated to obtain estimates for the ratio of 
geometric means and respective 90% CIs for Cavgd28 and Cminss on the original scale. 

Non-inferiority of nivolumab SC to nivolumab IV was concluded if the lower limit of the 2-sided 90% 
CIs for the ratio of geometric means for both nivolumab Cavgd28 and Cminss were not lower than 0.8. 

Nivolumab Exposures Following Administration of Nivolumab SC and Nivolumab IV (All PK 
Endpoints) 

All PK endpoints determined for nivolumab are summarized by treatment arm in the table below. As 
expected, all nivolumab exposure measures were higher for nivo SC relative to nivo IV. This is 
consistent with model-predicted exposures for nivo SC and nivo IV that were used to support dosing 
regimen selection. 
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Table 4. Summary Statistics for All PK Endpoints - PK Evaluable Subjects 

 

Population PK model-Phase 1/2 clinical study CA2098KX 

The popPK analysis was performed using data from all subjects enrolled in the studies listed in Table 5 
who received nivolumab monotherapy administered either IV or SC with rHuPH20, and for whom 
nivolumab concentration-time data were available. These studies were selected to enable a robust 
characterization of nivolumab PK in the following tumour types: NSCLC, SCLC, melanoma, RCC, 
SCCHN, UC, and GC and across different lines of therapy. 

Phase 1/2 study CA2098KX provided nivolumab PK data to evaluate absorption after SC 
administration. All the other selected studies provided nivolumab PK data when administered IV across 
multiple tumour types, including some Phase 1 studies with intense PK sampling. These studies 
enabled sufficient characterization of the distribution and elimination of nivolumab. 
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Table 5. Description of Clinical Studies Included in the Nivolumab popPK Analyses 
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Analysis dataset 

The popPK analysis dataset was representative of the included studies. As the current analysis serves 
as a prespecified model for the analysis of nivolumab PK and exposures in Study CA20967T, in which 
nivolumab SC is co-administered with rHuPH20, the focus is on characterizing the PK of nivolumab SC 
co-administered with rHuPH20 only. Accordingly, about 25% of subjects in Study CA2098KX receiving 
nivolumab SC without co-administration with rHuPH20 were excluded from the analysis (table below). 
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Table 6. Subjects Included in the Population Pharmacokinetic Analysis Dataset by Study 

 

Table 7. Summary of Covariates in the Population Pharmacokinetic Analysis Dataset by 
Administration Route 
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Base model 

A combined IV/SC popPK model was previously derived by modifying an established nivolumab IV 
popPK model13 to determine the KA and F of nivolumab SC administered with and without rHuPH2014. 
The available nivolumab SC concentration data from CA2098KX study were pooled with the existing 
nivolumab IV concentration data from an additional 19 historical nivolumab IV studies to extend the 
combined IV/SC popPK model. An extravascular absorption compartment was added to the established 
nivolumab IV popPK model and the absorption PK parameters KA and F were estimated. 

The structural model consisted of two compartments, with zero-order IV infusion when nivolumab was 
administered by the IV route and first order absorption when nivolumab was administered by the SC 
route, and time-varying clearance with proportional residual error model and random effects on CL, 
VC, VP, EMAX, KA, and F. 
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Base model development consisted of re-estimating parameters for the previously developed full 
model. Various IIV and RUV models were evaluated. The addition of additive error did not improve the 
BIC. Model base had a lower BIC however the condition number was higher, indicating the model was 
over-parameterized. 

The condition number of the final base model (base1new) was found to be 81.78, indicating that the 
model is stable. 

Final model 

The final model is to provide the best parsimonious description of the data. The final model was 
developed from the base model by further excluding covariate-parameter relationships that are not 
statistically significant. In addition, the regimen effect (600 mg Q2W vs 1200 mg Q4W) was evaluated 
as a covariate on F. 

The final model was derived by removing all non-significant covariates (defined as the 95% CI 
including the null value) from the base model. Each of the covariates removed were added back one at 
a time to evaluate the significance of the covariate. Bayesian information criterion was used to ensure 
a parsimonious model. 

The final model and additional covariate steps along with the respective BIC values are presented 
below. Based on parameter precision, condition number, and BIC, full1 model was selected as the final 
model and represents a parsimonious model 

To evaluate the potential difference in bioavailability between the two SC dosing regimens of interest 
(600 mg Q2W and 1200 mg Q4W), a regimen effect was added on F (evaluated in full1-REGM2). The 
BIC was higher than for the final model and the covariate effect of regimen was not statistically 
significant (95% CI included the null value), indicating there was no dosing regimen effect on F. 
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Table 8. Parameter Estimates of the Final Population Pharmacokinetic Model 
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Figure 2. Observed Versus Predicted Population Average and Individual Concentration in the 
Final Population Pharmacokinetic Model by Administration Route 
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Figure 3. CWRES versus Time after First Dose in the Final Population Pharmacokinetic Model 
by Administration Route 

 

Figure 4. CWRES versus Time after Previous Dose in the Final Population Pharmacokinetic 
Model by Administration Route 
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Figure 5. CWRES versus Population Predicted Concentration in the Final Population 
Pharmacokinetic Model by Administration Route 

 

Model evaluation 

The final popPK model of nivolumab was also evaluated using pcVPC with 1000 simulations (below 
figures). 
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Figure 6. Prediction-Corrected Visual Predictive Check of Trough Nivolumab Concentrations 
versus Actual Time after First Dose by Administration Route in the Final Population 
Pharmacokinetic Model 

 



 
Assessment report   
EMA/CHMP/142870/2025  Page 45/163 
 

Model Application 

Comparison of Nivolumab SC PK Parameters and Exposures by ADA Status (Anti-nivolumab 
Antibodies) 

Figure 7. Comparison of Nivolumab SC PK parameters (Bioavailability and Absorption Rate) 
in Nivolumab ADA+ and ADA- Subjects in Study CA2098KX 
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Figure 8. Comparison of Nivolumab SC Exposures (Cavgd28 and Cavgss) in ADA+ and ADA- 
Subjects in Study CA2098KX Part E Receiving 600 mg SC Q2W 
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Figure 9. Comparison of Nivolumab SC Exposures (Cavgd28 and Cavgss) in ADA+ and ADA- 
Subjects in Study CA2098KX Part D Receiving 1200 mg SC Q4W 
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Comparison of Nivolumab SC PK Parameters and Exposures by Tumor Type 

Figure 10. Comparison of Nivolumab SC PK parameters (Bioavailability and absorption Rate) 
of Subjects in Study CA2098KX by Tumor Type 
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Figure 11. Comparison of Nivolumab SC Exposures (Cavgd28 and Cavgss) of Subjects in 
Study CA2098KX Part E Receiving 600 mg SC Q2W by Tumor Type 
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Figure 12. Comparison of Nivolumab SC Exposures (Cavgd28 and Cavgss) of Subjects in 
Study CA2098KX Part D Receiving 1200 mg SC Q4W by Tumor Type 
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Comparison of Nivolumab SC PK Parameters by SC Dosing Regimen 

Figure 13. Comparison of Nivolumab SC PK parameters (Bioavailability and Absorption Rate 
Constant) of Subjects in Study CA2098KX Part D and E by Dosing Regimen 

 

Table 9. Comparison of Nivolumab SC Exposures for 1200 mg Q4W and 600 mg Q2W 

 

The purpose of the pharmacometric analysis is to support the benefit-risk assessment of nivolumab SC 
(BMS-986298) 1200 mg co-formulated with rHuPH20 20,000 units Q4W, relative to nivolumab IV 
(BMS-936558) 3 mg/kg Q2W for the treatment of previously treated advanced or metastatic cc RCC. 
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The previous characterization included intensive PK data collected for nivolumab SC in Phase 1/2 Study 
CA2098KX, and PK data from 17 historical nivolumab IV monotherapy clinical studies. The prior 
characterization serves as the pre-specified analysis that was used to supply prior information for the 
$PRIOR subroutine being implemented in this analysis. 

The popPK analysis was performed using all available nivolumab SC and IV PK data from subjects in 
the Phase 3 Study CA20967T to ensure a robust characterization of nivolumab PK for each 
administration route. The popPK analysis included all subjects in Study CA20967T who received at 
least 1 dose of nivolumab IV or SC, and who had at least 1 evaluable nivolumab concentration value 
(below table). 

Table 10. Description of Clinical Study Included in the Nivolumab Population 
Pharmacokinetic Analyses 

 

Analysis datasets 

Table 11. Subjects Included in the Population Pharmacokinetic Analysis Dataset 
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Table 12. Summary of Samples Included and Excluded in the Population Pharmacokinetic 
Analysis Dataset 

 

Table 13. Summary of Covariates in the Population Pharmacokinetic Analysis Dataset by 
Administration Route (IV and SC) 
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The pre-specified analysis provided a robust characterization of nivolumab IV/SC PK; therefore, the 
current analysis only included data from Study CA20967T and utilized the $PRIOR subroutine in 
NONMEM to support characterization of nivolumab IV and SC PK parameters in ccRCC patients. The 
$PRIOR subroutine was implemented for a subset of PK parameters along with the FOCE-I estimation 
method. Model development and covariate inclusion was based on the final model from the previous 
pooled analysis. 

Results 

Model development 

Final model development consisted of re-estimating parameters of the fully pre-specified model. 

The condition number of the final model was found to be 11.01, indicating the model was stable. The 
parameter estimates of the final model are presented below. The model-estimated typical values of KA 
and F were 0.0123 hr-1 (or 0.295 Day-1) and 0.788, respectively. 

Table 14: Parameter Estimates of the Final Population Pharmacokinetic Model 
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Figure 14: Covariate Effects on Final Nivolumab Population Pharmacokinetic Model 
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Figure 15: Observed Versus Predicted Population Average and Individual Concentrations in 
the Final Population Pharmacokinetic Model by Administration Route (IV and SC) 
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Figure 16: CWRES versus Time after First Dose in the Final Population Pharmacokinetic 
Model by Administration Route (IV and SC) 
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Figure 17: CWRES versus Time after Previous Dose in the Final Population Pharmacokinetic 
Model by Administration Route (IV and SC) 
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Figure 18: CWRES versus Population Predicted Concentration in the Final Population 
Pharmacokinetic Model by Administration Route (IV and SC) 

 

Sensitivity Analysis ($PRIOR vs Pooled Approach) 

A comparison of the parameter estimates between the final model using $PRIOR and the sensitivity 
analysis using the pooled dataset approach was performed. Differences in the primary PK parameters 
were small (<10%). There were some differences in covariate effect estimates observed, possibly due 
to differences in subject disposition in the pooled dataset vs the CA20967T population. 

Model evaluation 

Visual predictive checks were performed for the final model stratified by administration route (IV and 
SC) (below figures). 
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Figure 19: Prediction-Corrected Visual Predictive Check of Trough Nivolumab Concentrations 
versus Actual Time after First Dose by Administration Route in the Final Population 
Pharmacokinetic Model (IV and SC) 
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Figure 20: Prediction-Corrected Visual Predictive Check of Nivolumab Concentrations versus 
Actual Time after Previous Dose by Administration Route in the Final Population 
Pharmacokinetic Model (IV and SC) 

 

Model Application 

Comparison of Nivolumab SC PK Parameters and Exposure Measures by Nivolumab ADA 
Status 
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Figure 21: Comparison of Nivolumab SC PK Parameters (Bioavailability and Absorption Rate) 
by Nivolumab ADA Status 

 



 
Assessment report   
EMA/CHMP/142870/2025  Page 64/163 
 

Figure 22: Comparison of Baseline and Steady State CL by Nivolumab ADA Status (SC and 
IV) 
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Figure 23: Comparison of Nivolumab Exposures (Cavgd28, Cavgss, and Cminss) by 
Nivolumab ADA Status (SC and IV) 

 

Figure 24: Comparison of Nivolumab Exposures (Cavgd28, Cavgss, and Cminss) by 
Nivolumab ADA Status (SC and IV) 
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Comparison of Nivolumab SC PK Parameters and Exposure Measures by rHuPH20 ADA 
Status 

Figure 25: Comparison of Nivolumab SC PK Parameters (Bioavailability and Absorption Rate) 
by rHuPH20 ADA Status 
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Figure 26: Comparison of Nivolumab SC Baseline and Steady State CL by rHuPH20 ADA 
Status 
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Figure 27: Comparison of Nivolumab SC Exposures (Cavgd28, Cavgss, and Cminss) by 
rHuPH20 ADA Status 

 

Figure 28: Comparison of Nivolumab SC Exposures (Cavgd28, Cavgss, and Cminss) by 
rHuPH20 ADA Status 

 

Comparison of Nivolumab Exposures by Administration Route 
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Figure 29: Summary of Nivolumab Exposures by Administration Route (SC and IV) 

 

 

 

 

 

 

 

 

 

 

Special populations 

Impaired renal function 

The effect of renal impairment on the CL of nivolumab was previously evaluated in patients with mild 
(GFR <90 and ≥60 mL/min/1.73 m2; n = 379), moderate (GFR <60 and ≥30 mL/min/1.73 m2; n = 
179), or severe (GFR <30 and ≥15 mL/min/1.73 m2; n = 2) renal impairment compared to patients 
with normal renal function (GFR ≥90 mL/min/1.73 m2; n = 342) in population PK analyses.  

No clinically important differences in the CL of nivolumab were found between patients with mild or 
moderate renal impairment and patients with normal renal function. Data from patients with severe 
renal impairment are too limited to draw conclusions on this population. 

Impaired hepatic function 

The effect of hepatic impairment on the CL of nivolumab was evaluated in patients with mild hepatic 
impairment (total bilirubin 1.0 × to 1.5 × ULN or AST >ULN as defined using the National Cancer 
Institute criteria of hepatic dysfunction; n=92) compared to patients with normal hepatic function 
(total bilirubin and AST ≤ULN; n=804) in the population PK analyses. No clinically important 
differences in the CL of nivolumab were found between patients with mild hepatic impairment and 
normal hepatic function. Nivolumab has not been studied in patients with moderate (total bilirubin 
>1.5 × to 3 × ULN and any AST) or severe hepatic impairment (total bilirubin >3 × ULN and any AST). 

Weight 

Final Population PK analysis (see section “Pharmacokinetics in the target population”) 

Comparison of Nivolumab Exposures by Body Weight Quartiles 



 
Assessment report   
EMA/CHMP/142870/2025  Page 70/163 
 

Figure 30: Comparison of Nivolumab Exposures (Cavgd28 and Cminss) by Body Weight 
Quartiles (IV and SC) 
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Table 15: Predicted Nivolumab SC 1200 mg Q4W Exposures at 5th and 95th Percentile of 
Body Weight Distributions 

 

Distribution of older subjects across the different subgroups of age for the studies contributing to the 
PK evaluation of nivolumab SC, CA20967T and CA2098KX. 

Table 16: Age Ranges Studied in the Elderly Population 

 
 
 

Age 65-74 
(Older subjects 
number /total number) 

Age 75-84 
(Older subjects 
number /total number) 

Age 85+ 
(Older subjects 
number /total number) 

Study CA20967T    
   Nivolumab SC 
   Nivolumab IV 
   Total 

85/248 
97/247 
182/495 

30/248 
30/247 
60/495 

4/248 
4/247 
8/495 

Study CA2098KX    
   Part A - Group 1 
   Part B - Group 2 
   Part B - Group 3 
   Part B - Group 4 
   Part D - Group 5 
   Part E - Group 6 
   Total 

10/22 
2/18 
5/10 
5/17 
17/36 
10/36 
49/139 

4/22 
4/18 
0/10 
6/17 
4/36 
7/36 
25/139 

2/22 
0/18 
0/10 
0/17 
1/36 
0/36 
3/139 

 

Pharmacokinetic interaction studies 

Not Applicable 

Pharmacokinetics using human biomaterials 

Not Applicable 
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2.6.2.2.  Pharmacodynamics 

Mechanism of action 

Not Applicable 

Primary and Secondary pharmacology 

Study CA20967T 

IFNγ, monokine induced by gamma interferon (CXCL9), and interferon gamma induced protein 10 
(CXCL10) were measured for SC and IV treatment arms at baseline, and on Days 8, 15, and 29 post 
treatment. Relatively similar increases in key PD immune activation markers, IFNγ, CXCL9, and 
CXCL10, were observed when comparing nivo SC with nivo IV treatment arms, and the interquartile 
ranges (IQRs) were overlapping between treatment arms for each of these markers. 

• Median percent increase from baseline to Day 8 for IFNγ for nivo SC and nivo IV treatment 
arms were 85.5% (IQR [12.2, 210.0]) and 70.5% (IQR [14.3, 200.0]), respectively, and from 
baseline to Day 15 were 66.7% (IQR [0.0, 214.3]) and 55.6% (IQR [0.0, 183.3]), respectively, 
and from baseline to Day 29 were 38.9% (IQR [-11.8, 169.7]) and 40.8% (IQR [-17.4, 
150.0]), respectively.  

• Median percent increase from baseline to Day 8 for CXCL9 for nivo SC and nivo IV treatment 
arms were 77.1% (IQR [30.8, 129.5]) and 71.9% (IQR [36.0, 133.4]), respectively, and from 
baseline to Day 15 were 90.1% (IQR [36.7, 175.4]) and 91.2% (IQR [35.4, 166.7]), 
respectively, and from baseline to Day 29 were 105.6% (IQR [36.3, 201.0]) and 76.8% (IQR 
[39.4, 200.0]), respectively.  

• Median percent increase from baseline to Day 8 for CXCL10 for nivo SC and nivo IV treatment 
arms were 51.3% (IQR [19.7, 94.1]) and 44.3% (IQR [20.2, 89.0]), respectively, and from 
baseline to Day 15 were 61.0% (IQR [22.0, 114.3]) and 47.3% (IQR [14.4, 115.1]), 
respectively, and from baseline to Day 29 were 65.1% (IQR [16.2, 150.5]) and 50.3% (IQR 
[14.9, 126.8]), respectively. 

Immunological events 

The difference in ADA development by route of administration for nivolumab SC versus nivolumab IV 
was assessed with immunogenicity data from Pivotal Study CA20967T. The effect of dose and dosing 
frequency was assessed with data from Phase 1 / 2 Study CA2098KX. Immunogenicity data from 
CA2098KX should be interpreted with caution due to the small number of subjects in the subgroups 
and the impact of SC treatment being confounded with IV treatment for subjects in Parts A, B, and C. 
Based on the CA2098KX study design, subjects in Parts A and B received a single dose of nivolumab 
SC (720 mg or 960 mg) with or without rHuPH20 followed by nivolumab IV 480 mg Q4W; and then 
subjects who remained on study at the time of protocol amendment entered Part C and were switched 
to nivolumab SC 1200 mg with rHuPH20 Q4W. Subjects in Parts D (1200 mg Q4W) and E (600 mg 
Q2W) received nivolumab SC with rHuPH20 from the start of study treatment. 

 

Study CA20967T 

All nivolumab and rHuPH20 immunogenicity results for Study CA20967T are based in the primary CSR 
data cutoff of 24-Jul-2023. Assessment of the immunogenicity of nivolumab and rHuPH20 were 
secondary and exploratory endpoints of CA20967T, respectively. 
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In CA20967T, 492 subjects were treated (247 in the nivolumab SC arm [Arm A] and 245 in the 
nivolumab IV arm [Arm B]). Of these, the following subjects were evaluable for ADA: 

• Nivolumab SC arm: of 247 treated subjects, 202 were nivolumab ADA evaluable 
and 215 were rHuPH20 ADA evaluable 

• Nivolumab IV arm: of 245 treated subjects, 215 were nivolumab ADA evaluable 

 

Table 17: Anti-Drug Antibody Assessments Summary - All Immunogenicity Evaluable 
Subjects with Baseline and at Least One Post-Baseline Assessment - CA20967T 

 

The assessment of onset and duration of anti-nivolumab ADAs was based on the subset of subjects 
who became nivolumab ADA-positive after the start of treatment with either nivolumab SC or 
nivolumab IV. The median time to first detection of ADAs to nivolumab was similar between nivolumab 
SC and nivolumab IV (4.14 weeks versus 4.86 weeks, respectively). The median duration of ADAs to 
nivolumab was longer for nivolumab SC (11.86 weeks) versus nivolumab IV (5.57 weeks). 
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Table 18: Onset and Duration of ADA to Nivolumab - All Treated Subjects with Nivolumab 
ADA-Positive Status for Whom Nivolumab ADA is Not Detected at Baseline - CA20967T 

 

Dose justification 

Nivolumab IV 

Nivolumab IV 3 mg/kg Q2W was selected as the dose for the pivotal studies. 

Nivolumab SC 

Nivolumab SC 1200 mg co-formulated with rHuPH20 (2,000 units/mL) Q4W was selected as the dosing 
regimen for evaluation of PK non-inferiority relative to nivolumab IV 3 mg/kg Q2W in Study 
CA20967T. 

Dose selection was based on data from participants in Phase 1/2 Study CA2098KX where nivolumab 
SC was evaluated at single doses of 720 mg and 960 mg with or without rHuPH20, and at 1200 mg 
with rHuPH20 Q4W. PK data from CA2098KX was combined with historical nivolumab IV monotherapy 
data from 19 studies across the clinical development program to develop a combined SC/IV population 
PK model that would characterize the absorption profile (absorption rate and bioavailability) of 
nivolumab SC and predict exposure measures for SC regimens of interest relative to 3 mg/kg IV Q2W 
and 10 mg/kg IV Q2W. 

The first interim popPK analysis conducted in CA2098KX included available PK data from the 720 mg 
and 960 mg dose levels administered without rHuPH20. The base model estimated typical values (95% 
CI) for bioavailability and absorption rate constant were 67% (60% to 75%) and 0.0127 hr-1 (0.010 to 
0.015 hr-1), respectively. A full model with covariates on the SC PK parameters (bioavailability and 
absorption rate constant) was not developed due to limited data. 

Based on the estimated bioavailability and uncertainty (95% CI, with a lower bound of 60%), a dosage 
of 1200 mg with rHuPH20 Q4W was evaluated in CA2098KX. 
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The next interim popPK analysis helped to confirm the 1200 mg dosing regimen as the selected dose 
and included available data from 720 mg and 960 mg administered with rHuPH20 and 1200 mg Q4W. 
The full model estimated typical values (95% CI) for bioavailability and the absorption rate constant 
were ~77% (69% to 85%) and 0.0165 hr-1 (0.0134 to 0.0195), respectively. Other systemic PK 
parameters (clearance and volume of distribution terms) were estimated and found to be consistent 
with those for nivolumab IV. 

The full popPK model was then used to predict nivolumab exposure measures (Cavgd28, Cmind28, 
Cmax1, Cavgss, Cminss, and Cmaxss) for all SC dosing regimens of interest (720 mg Q4W, 960 mg 
Q4W and 1200 mg Q4W) relative to exposure measures for 3 mg/kg IV Q2W and 10 mg/kg IV Q2W. 
The aim was to identify the optimal nivolumab SC dosing regimen that could achieve exposures that 
were similar to or greater than those for nivolumab 3 mg/kg IV Q2W across the body weight range in 
CA2098KX, particularly in the highest weight category (>90 kg) where exposures following a flat dose 
would be the lowest, and for a scenario of low bioavailability (ie, 60%; the lower bound of the 95% CI 
from the first interim popPK analysis) given the uncertainty in this PK parameter. Other considerations 
were the unknown immunogenicity profile of nivolumab SC and any clinically meaningful impact on PK. 
Further, the results from the planned registrational study in RCC would be used to bridge to other 
patient populations/indications where nivolumab IV was already approved; therefore, ensuring 
adequate exposure was important. 

Distributions of predicted Cmind28, Cavgd28, and Cmax1 values indicated that for base case 
bioavailability (~77%) and across the body weight range, geometric mean Cmind28 and Cavgd28 
following 720 mg SC Q4W would fall below the reference geometric mean values for 3 mg/kg IV Q2W. 
In contrast, the 960 mg and 1200 mg Q4W SC regimens were expected to produce similar or higher 
Cmind28 and Cavgd28 relative to 3 mg/kg IV Q2W exposures in patients with moderate (65 to 90 kg) 
and low (< 65 kg) body weights. However, in the event of low bioavailability (60%) when administered 
to a broader patient population, 960 mg SC Q4W would likely produce lower Cmind28 and Cavgd28 
exposures in patients with a higher body weight (> 90 kg) when compared with 3 mg/kg IV Q2W 
(below figure). Therefore, the 1200 mg SC Q4W regimen was selected over 960 mg SC Q4W because 
it overcame these limitations and would provide the best chance to achieve noninferior geometric 
mean exposures after the first dose where exposures would be the lowest and at steady state relative 
to nivolumab 3 mg/kg IV Q2W while not exceeding exposures (Cavgd28, Cminss, and Cmax1) 
predicted for nivolumab 10 mg/kg IV Q2W. 
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Figure 31: Predicted Nivolumab Exposures (Cavgd28, Cmind28, and Cmax1) by Body Weight 
Groups, Dose, and Route of Administration for Worst Case Bioavailability (60%) 

 

In addition to 1200 mg SC Q4W, an alternative posology is proposed in this application. Nivolumab SC 
600 mg Q2W was selected and evaluated in CA2098KX because it was expected to have a linear 
exposure profile (ie, approximately 50% lower Cmax and AUC over the first 2 doses) to that of 
nivolumab SC 1200 mg Q4W and would provide SC dosing optionality for patients and prescribers. 

The recommended dosing regimen of 1200 mg SC Q4W for the treatment of advanced or metastatic 
ccRCC was studied in the Phase 3 Study CA20967T in which assessment of PK non-inferiority of 
nivolumab SC 1200 mg Q4W relative to nivolumab IV 3 mg/kg Q2W was concluded for the co-primary 
endpoints Cavgd28 and Cminss. The geometric mean ratios (90% CI) were 2.098 (2.001, 2.200) and 
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1.774 (1.633, 1.927) for Cavgd28 and Cminss, respectively, and the lower bounds of the 2-sided 90% 
CIs for both endpoints were above 0.8. In addition, all geometric mean exposure measures (Cavgd28, 
Cmax1, Cmind28, Cavgss, Cmaxss and Cminss) predicted for nivolumab SC 1200 mg Q4W were higher 
than those predicted for nivolumab IV 3 mg/kg Q2W and lower than those predicted for nivolumab IV 
10 mg/kg Q2W, a regimen shown to be safe and well tolerated in early clinical studies and used to 
define nivolumab’s exposure safety margin. Understanding early exposures achieved following 
nivolumab SC 1200 mg Q4W in CA20967T is particularly important because early metrics are the 
drivers used in exposure-response analyses that have supported the benefit-risk profile of nivolumab. 
Furthermore, extensive exposure-safety analyses have been conducted previously for nivolumab IV 
with pooled safety data from across multiple tumour types and dosages (1 to 10 mg/kg Q2W and 0.3 
to 10 mg/kg Q3W) and for several safety endpoints (AEs-DC/D, TRAEs-DC/D, Grade ≥3 AEs, Grade ≥2 
TRAEs, Grade ≥2 IMAEs). Exposure-safety relationships were mostly flat and supported nivolumab’s 
benefit-risk profile when an extended dosing frequency IV regimen (480 mg Q4W) was being 
introduced. Achieving PK non-inferiority in CA20967T, especially after the first nivolumab SC dose 
where exposures are lowest, also increased confidence in the simulation-based analysis strategy to 
bridge from RCC to other solid tumour indications. 

In addition to PK non-inferiority, nivolumab SC demonstrated efficacy non-inferiority (powered 
secondary endpoint of ORR by BICR) relative to nivolumab IV in CA20967T, and additional efficacy 
endpoints of TTR, DCR, and PFS by BICR were comparable between the two regimens. 

Further, a consistent clinical safety profile was observed, and additional safety analyses were 
performed for adverse events by weight categories. In subjects who were < 80 kg or ≥80 kg (a study 
stratification factor), all-causality and drug related adverse event incidences were comparable between 
nivolumab SC and nivolumab IV for most SOCs and PTs. 

In subjects who were <50 kg, ≥50 kg to <70 kg, ≥70 kg to <90 kg, ≥90 kg to <110 kg, and ≥110 kg, 
all-causality and drug-related adverse event incidences for nivolumab SC were comparable to or lower 
than the incidences for nivolumab IV for most SOCs across all weight categories, and no clusters or 
patterns for PTs were identified. 

Supportive clinical safety data for nivolumab SC 1200 mg Q4W is also provided by the multicohort, 
multi-tumour Phase 1/2 Study CA2098KX where the observed safety data was consistent with the 
known safety profile of nivolumab IV, and no new safety signals were identified. 

The recommended dosing regimens of 1200 mg Q4W and 600 mg Q2W for the treatment of other solid 
tumours (ie, OSCC, NSCLC, GC/GEJC/OAC, RCC, SCCHN, MEL, UC, mCRC, and adjuvant melanoma, 
UC, and EC) in adults where nivolumab IV is approved as monotherapy, monotherapy maintenance, or 
in combination with chemotherapy or cabozantinib, are supported by simulation-based bridging 
analyses. 

The 600 mg SC Q2W regimen is further supported by clinical safety data from the multi-cohort, multi-
tumour CA2098KX study where the observed safety profile was consistent with the known safety 
profile of nivolumab IV, and no new safety signals were identified. In addition, observed PK data for 
600 mg SC Q2W (Part E) was found to be relatively similar to that of 1200 mg SC Q4W (Part D) when 
considering differences in dose and administration schedule as well as expected accumulation with 
Q2W dosing (PK parameters for CA2098KX). 

2.6.3.  Discussion on clinical pharmacology 

The clinical pharmacology includes pharmacokinetic data from the pivotal phase 3 Study CA20967T to 
evaluate PK non-inferiority of the subcutaneous formulation compared with the IV formulation (dose of 
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1200 mg SC Q4W vs 3 mg/kg IV Q2W) in patients with RCC and from Study CA2098KX to characterize 
nivolumab subcutaneous pharmacokinetics in multiple tumour types administered with and without the 
permeation enhancer rHuPH20. A simulation-based analysis has been performed in order to bridge the 
1200 mg SC Q4W in 2L RCC to an alternative SC posology of 600 mg SC Q2W and to other solid 
tumour indications where nivolumab IV formulation is already approved. 

Analytical methods 

For Studies CA20967T and CA2098KX, different determinations were carried out: nivolumab 
concentrations, anti-nivolumab antibodies, anti-nivolumab neutralizing antibodies, anti-rHuPH20 
antibodies and anti-rHuPH20 neutralizing antibodies. Method validation ICD 416, ICDIM 140 and 
VSDCBA 68 (concerning nivolumab analysis) were assessed and found acceptable in previous 
procedures. 

Quantification of nivolumab concentrations with method ICD 416 is interfered by the presence of anti-
nivolumab antibodies. According to the results provided, 1.00 µg/mL of ADA interferes to 0.60 µg/mL 
of nivolumab and 10.0 µg/mL of ADA interferes to 4.80 µg/mL of nivolumab. It can be noted that, as 
more concentration of nivolumab is in the sample, more concentration of ADA is needed to cause 
interference to the analysis. Regarding the effect of immunogenicity on nivolumab pharmacokinetics, 
ADA positive patients had slightly less nivolumab levels than ADA negative patients. This difference 
could be due to the influence of ADA on nivolumab determination. Acknowledging that ADA assay is 
not quantitative, an analysis was performed to approximately calculate the concentration of ADA in 
study samples. After this analysis, it could be considered that the worst-case scenario would be the 
current differences in PK shown between ADA positive and ADA negative patients, and that, in case 
that ADA did not influence nivolumab quantification, the concentrations of nivolumab would be 
apparently similar to ADA negative patients. 

Method ECL 0346 and ENZYMATIC-0005, concerning rHuPH20 analysis, have been assessed in the 
current procedure. Overall, validation of method ECL 0346 to determine anti-rHuPH20 antibodies and 
method ENZYMATIC-005 to determine anti-rHuPH20 neutralizing antibodies was, in general, in 
accordance with ICH M10 Guideline and the state of the art. For further procedures, for ADA and NAbs 
analytical methods, the MAH should consider that, according to the state of the art (Myler, Heather et 
al.), the acceptance criteria between duplicates of NC and PC controls should be CV≤20% for ADA 
analysis and CV≤25% for NAb analysis. 

Sample analysis 

During Study CA20967T different analysis were carried out: nivolumab concentrations, anti-nivolumab 
antibodies, anti-nivolumab neutralizing antibodies, anti-rHuPH20 antibodies and anti-rHuPH20 
neutralizing antibodies. Overall, sample analysis was carried out according to method validation.  

During Study CA2098KX different analysis were carried out: nivolumab concentrations, anti-nivolumab 
antibodies and anti-nivolumab neutralizing antibodies. Anti-rHuPH20 antibodies and anti-rHuPH20 
neutralizing antibodies were not determined. Overall, sample analysis was carried out according to 
method validation as well. 

Study CA2098KX 

In Study CA2098KX, 3 doses of nivolumab SC (720 mg with and without rHuPH20, 960 mg with and 
without rHuPH20, and 1,200 mg + rHuPH20 Q4W) were evaluated. In addition, an alternative SC 
dosing regimen of 600 mg + rHuPH20 Q2W was assessed. A Tmax of 5.41 days was observed 
following the administration of 1200 mg or 600 mg of subcutaneous nivolumab co-formulated with 
rHuPH20 2000 units/ml, which is reflective of absorption processes following SC administration. Results 
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from the non-compartmental PK analysis of cycle 1 suggest an increase in AUCtau greater than dose 
proportional between the 600 mg Q2W and 1200 mg Q4W doses. 

Data from study CA2098KX was combined with nivolumab IV data from 19 historical monotherapy 
studies in different tumour types to develop a SC/IV popPK model and characterize the absorption PK 
of nivolumab SC. This model will be used to pre-specify the structural, covariate, inter-individual 
variability (IIV) and the prior information on the distribution of the structural model to be used for the 
development of the of final phase 3 CA20967T popPK model.  

The dataset includes 3407 adult subjects and 18887 PK observations (17828 IV vs 1059 SC 
observations). Nivolumab SC without the co-administration with rHuPH20 were excluded from the 
analysis. PK samples below the lower limit of quantification were low 1.29% and were excluded from 
the analysis. M1 method for handling BLQ-data is considered acceptable.  

An extravascular absorption compartment was added to the previously established nivolumab IV popPK 
model to establish the base model. Nivolumab PK was described using a linear, 2-compartment model 
with zero-order IV infusion when nivolumab was administered by the IV route and first order 
absorption when nivolumab was administered by the SC route, first-order elimination and time-varying 
CL with proportional residual error model and random effects on CL, VC, VP, EMAX, KA, and F. The 
final model was developed by removing non-significant covariates from the base model. The effect of 
sex on Ka was a significant covariate as the 95% CI from the base model did not include the null 
value. Only limited samples were collected during the absorption phase at the first cycle. 
Consequently, it was not possible to perform a robust covariate evaluation on Ka. Adding sex as a 
covariate effect on Ka led to an over-parametrized model, therefore, Ka was removed from the final 
model. 

Subsequently, a regimen effect was tested on F, however, no significant differences were observed. 
Moderate inter-individual variability has been characterized on several PK parameters CL (34.42%), VC 
(29.84%), VP (48.59%), Emax (23.48%), KA (37.56%) and very high inter-individual variability on F1 
(111.40%).  

The final population PK model incorporates 7 covariate effects, PS, Sex, eGFR and BW on CL, Sex and 
BW on VC and Sex on F. 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 F). The impact of 
selected covariates on exposure metrics (Cavg, Cmax and Cmin at cycle 1 and at steady-state) was 
assessed by obtaining individual exposures for subjects for whom EBE of PK parameters were 
available. Similar exposure levels were observed across the different sub-groups with point estimates 
of the GMR close to 1 and CI very close to the 80 to 125% boundary for most of them. However, the 
effect of body weight was evaluated by grouping subjects into Quartile 1 and quartile 4 with quartiles 
2-3 as the reference group. A more appropriate approach would have been to group subjects into the 
5th percentile and the 95th percentile with the 5th-95th percentile as the reference group. 

Nivolumab subcutaneous PK parameters F and Ka were compared across tumour types using popPK 
analysis. The values of F ranged from 66.6 in CRC to 89.8 in SCCHN and the values Ka from 0.292 in 
RCC to 0.457 in SCCHN. The exposures (Cavgd28 and Cavgss) were also estimated for the different 
tumour types and dosing regimens. The results showed differences < 20% in exposure compared to 
RCC, except for HCC patients and CRC patients who received 1200 mg SC Q4W with increases of 
Cavgss of 42.93% and 30.18% respectively. The differences in the geometric means of KA and F 
between both SC dosing regimens 600 mg SC Q2W and 1200 mg SC Q4W were 4.23% and 5.94% 
respectively.  

A comparison of nivolumab SC PK parameters (F and KA) and exposures by ADA status was also 
provided. A small decrease in the geometric mean of F and KA was observed in ADA positive patients, 
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15.97% and 15.29% respectively. The geometric means of Cavgd28 and Cavgss were also comparable 
between nivolumab ADA positive and nivolumab ADA negative subjects with differences of 16.6% and 
12.8% respectively. The effect of nivolumab ADA status on nivolumab SC PK is not expected to be 
clinically meaningful. 

Study CA20967T 

In Study CA20967T, the non-inferiority of PK and efficacy of the subcutaneous formulation vs the 
intravenous formulation was evaluated in order to demonstrate clinical comparability between both 
formulations. The co-primary PK endpoints (Cavgd28 and Cminss) and secondary PK endpoints 
(Cmind28, Cmax1, Cmaxss, and Cavgss) were derived from all PK-evaluable subjects using popPK 
analysis. Non-inferiority was defined as 0.8 or greater for the lower limit of 2-sided 90% CI of 
geometric mean ratio of nivo SC to IV Cavgd28 and Cminss.  

The Study CA20967T popPK analysis was based on the previous Phase 1/2 study CA2098KX popPK 
analysis by using the $PRIOR subroutine in NONMEM. $PRIOR was implemented for the following 
parameters: CL, VC, VP, Q, EMAX, T50, HILL, KA, F, and IIV on CL, VC, VP and EMAX. The parameters 
were re-estimated using PK data from the Phase 3 study CA20967T. The dataset includes nivolumab 
SC and IV data from 487 adult subjects and 3734 PK observations. PK samples below the lower limit of 
quantification were low 0.42% and were excluded from the analysis. M1 method for handling BLQ-data 
is considered acceptable. Moderate inter-individual variability was observed on several PK parameters 
CL (38.01%), VC (29.36%), VP (48.46%), Emax (24.26%), KA (48.46%) and very high inter-
individual variability on F1 (92.17%) 

A sensitivity analysis was performed in order to compare parameter estimates using $PRIOR vs 
sensitivity approach. Slight differences were observed in the primary PK parameters (<10%), and 
greater differences were observed on the covariate effects, GFR on CL (52.2%) and SEX on VC 
(67.6%), probably due to the different subject disposition between both datasets.   

pcVPC of cycle 1 stratified by administration route, dosing regimen and bodyweight quartiles have 
been provided. pcVPC by administration route of the final population PK model show good performance 
for both SC and IV administration. Moreover, pcVPC containing IV and SC data stratified body weight 
quartiles show relatively good performance across the whole body-weight range. 

On the other hand, pcVPC stratified by SC dosing regimen (1200 mg Q4W and 600 mg Q2W), showed 
the adequacy of the overall framework to describe the data. However, when VPCs were stratified by 
body weight quartiles, it is observed that it slightly under-estimates the median tendency in patients in 
the first bodyweight quartile, which could be probably explained by the lack of PK data. Overall, the 
model is considered adequate to conduct simulations. 

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 F). The impact of selected covariates on exposure 
metrics (Cavg, Cmax and Cmin at cycle 1 and at steady-state) was assessed by obtaining individual 
exposures for subjects for whom EBE of PK parameters were available. Similar exposure levels were 
observed across the different sub-groups with point estimates of the GMR close to 1 and CI very close 
to the 80 to 125% boundary for most of them. However, the effect of body weight was evaluated by 
grouping subjects into Quartile 1 and quartile 4 with quartiles 2-3 as the reference group. A more 
appropriate approach would be to group subjects into the 5th percentile and the 95th percentile with 
the 5th-95th percentile as the reference group. 

The impact of ADA status for nivolumab and rHuPH20 on nivolumab PK parameters and exposure 
metrics was assessed. Very small differences were observed in the geometric mean of F and KA 
(<10%) between ADA positive and ADA negative subjects for both nivolumab and rHuPH20. A small 
increase on nivolumab CL and a small decrease on geometric mean Cavgss and Cminss was observed 
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in ADA positive subjects for both nivolumab and rHuPH20. The effect of nivolumab and rHUPH20 ADA 
status does not seem to be clinically meaningful. 

Cavg28 and Cminss are appropriate endpoints for the purpose of comparison of SC and IV regimens. 
Noninferiority of nivo SC to nivo IV was concluded for a Cavgd28 GMR (90% CI) of 2.098 (2.001, 
2.200) and a Cminss GMR (90% CI) of 1.774 (1.633, 1.927). The geometric mean Ctrough at Week 17 
(observed) was 123 μg/mL for nivo SC and 66.3 μg/mL for nivo IV, and the geometric mean Cminss 
(popPK analysis) was 126 μg/mL for nivo SC and 71.5 μg/mL for nivo IV.  

Model predicted nivolumab exposure measures for SC 1200 mg Q4W, IV 3 mg/kg Q2W, IV 10 mg/kg 
Q2W were compared. The geometric means of the exposure measures for the SC 1200 mg Q4W 
regimen were higher than achieved for IV 3 mg/kg Q2W but they were lower than achieved for IV 10 
mg/kg Q2W. No upper boundary for comparable exposure between SC and IV was considered needed 
as long as nivolumab exposure following SC administration is lower than exposures achieved with 10 
mg/kg Q2W IV. Then, a simulation-based analysis to bridge from nivolumab IV to nivolumab SC for 
different solid tumour indications in adults has been performed with 1200 mg Q4W SC and the 
proposed alternative SC 600 mg Q2W with the IV flat dose IV Q2W 240 mg and IV Q4W 480 mg. 
Nivolumab SC administration 1200 mg Q4W and 600 mg Q2W showed consistently higher exposures 
Cavgd28 and Cminss than both nivolumab IV flat regimens across different solid tumour indications. 
For Cmaxss, the 75th percentile of the simulated exposures for both SC dosing regimens (1200mg 
Q4W and 600 mg Q2W) are below the 25th percentile of the simulated exposures at 10 mg/kg IV Q2W 
across all tumours. However, for Cavg and Cminss, for some tumours, the 75th percentile of simulated 
exposures for the SC dosing regimens are even or above the median value of the simulated exposures 
at 10 mg/kg IV Q2W. 

Previously, an exposure-response analysis of safety was performed with a pooled dataset across 
multiple tumour types who received nivolumab IV dosage ranging between 1-10 mg/kg Q2W and 0.3-
10 mg/kg Q3W. The CPH models were characterized with respect to Cavgday (most likely scenario) 
and Cmax1 (worst-case scenario). The results showed that Cavgday was a significant predictor for 
Gr2+ AE. The exposure achieved for the 10 mg/kg IVQ2W was Cavg1 GM 86 ug/ml. CA20967T popPK 
analysis showed values of GM of Cavg1 at the 5th and 95th percentiles of body weight of 112 ug/mL 
and 56.1.1 ug/mL, respectively, as compared to the reference value 86.1 ug/mL.  

Ka and F estimates were expected to be tumour agnostic factors based on the preliminary study 
CA2098KX population PK analysis, however, differences were observed between tumour indications 
that have previously affected other PK parameters. In this regard, the absorption PK parameters could 
be affected by disease status and disease progression, which could explain differences in the 
absorption process across the different tumour indications. In additional simulations using the RCC 
population with different Ka values (±20% and ±50%), the differences observed in the overall 
exposure were small (<12%). Despite the fact that the MAH did not evaluate simultaneously 
differences in bioavailability together with differences in Ka, no relevant changes in exposure could be 
expected. 

On the other hand, simulation-based analyses in order to bridge nivolumab IV to nivolumab SC in 
patients with stage IIB/C resected melanoma have not been conducted. Nivolumab PK in patients with 
Stage IIB/C resected melanoma is expected to be similar to nivolumab PK in later stage III/IV resected 
melanoma. Therefore, the simulation-based bridging analysis performed for the treatment of adjuvant 
stage III/IV resected melanoma can be extrapolated to stage IIB/C resected melanoma. 

Special populations 

The covariate analysis revealed an effect of body weight on CL and VC, showing differences >20% are 
expected in patients with body weight <53 kg compared to the reference patient (74-78 kg). Despite 
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the fact that differences in exposure were predicted in patients with extreme body weight (<57 kg), no 
relevant differences in efficacy or safety are expected based on the model predicted HR. The analysis 
including experimental evidence stratified by body weight on adverse events after IV and SC 
administration did not show any relevant trend of higher exposure in low body weight patients. 

Immunogenicity 

The difference in ADA development between the SC and IV dose regimens was assessed in Study 
CA20967T. 46 out of 202 (22.8 %) patients treated with SC nivolumab tested positive for nivolumab 
ADA and 2 of them (1%) were persistent positive whereas only 15 out of 215 (7%) patients treated 
with IV nivolumab tested positive for ADA and none of them were persistent positive. The 
immunogenicity as expected was higher for the SC regimen. Development of anti-rHuPH20 antibodies 
was also assessed in Study CA20967T. The results showed that 19 out of 215 (8.8%) patients treated 
with SC nivolumab tested positive for ADA and 7 of them (3.3%) were persistent positive. These 
results are consistent with the reported ADA incidence for this hyaluronidase. 

Pharmacodynamics 

Increases in peripheral pharmacodynamic biomarkers (PD-1 RO, interferon gamma [IFNγ], and IFNγ-
inducible chemokines) demonstrate immune activation post nivolumab treatment. On-treatment level 
of RO demonstrates extent of target engagement, as measured by PD-1 RO assay, to determine the 
degree of saturation on peripheral effector T-cells by nivolumab treatment. Similarly, levels of IFNγ 
and IFNγ-inducible chemokines reflect cytotoxic cytokine production primarily by activated T cells post 
nivolumab treatment. In Study CA20967T, biomarker measures from the periphery, with endpoint 
measurement of changes from baseline in these peripheral pharmacodynamic biomarkers, were 
characterized to demonstrate comparable biological activity of nivolumab SC against nivolumab IV. 

Dose justification 

Some concerns were raised on the fact that predicted exposures at 1200mg SC Q4W for patients below 
50 kg exceeded those with the approved dosing regimens at 3 mg/kg IV Q2W. The MAH provided 
additional comparisons of steady-state exposure measures (Cavgss, Cminss, Cmaxss) including both 
flat SC regimens with the body-weight base dose regimen of 10 mg/kg IV Q2W (safety margin) by 
body weight cohort and base case bioavailability (76%) and high bioavailability (86%).  When 
comparing dosing regimens by body weight cohort, patients in the lowest body weight (30-40 kg) 
category receiving the SC regimens showed higher exposures (CAVGSS, CMINSS) than patients in the 
same body weight cohort receiving the 10 mg/kg IV Q2W. However, when comparing against the 
exposure in the whole population, the exposure with the flat dosing regimen is below the exposure in 
subjects with 150kg body weight following 10 mg/kg IV Q2W. Overall, figures representing the 
predicted exposure in both bioavailability scenarios (76 and 86%) showed that the flat dosing regimen 
of 1200 mg Q4W SC provided exposures within the 5th and 95th percentiles of exposures achieved with 
the 10 mg/kg IV Q2W regimen, which indicates no safety concern. Even though the proposed flat 
dosing regimen does not exceed the safety margin, the higher exposures achieved with 1200 mg Q4W 
SC compared to the 3 mg/kg IV Q2W regimen do not guarantee a better efficacy profile considering 
that the exposure-response efficacy analysis showed a flat exposure relationship. Alternative flat SC 
dosing regimens with lower dose levels could demonstrate similar benefit-risk balance and could be 
subject to a future dose optimization strategy. 

2.6.4.  Conclusions on clinical pharmacology 

Non-inferiority was met for both PK co-primary endpoints, Cavgd28 and Cminss, for nivolumab SC and 
nivolumab IV. The submitted PK data demonstrated the bridging of 1200 mg Q4W SC and 600 mg 
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Q2W SC with the IV flat dose across different solid tumour. A simulation-based analysis to bridge from 
nivolumab IV to nivolumab SC for different solid tumour indications in adults have been performed 
with 1200 mg Q4W SC and 600 mg Q2W SC with the IV flat dose IV Q2W 240 mg and IV Q4W 480 
mg. Although the proposed flat dosing regimen does not exceed the safety margin, the higher 
exposures achieved with Nivolumab SC administration compared to the 3 mg/kg IV Q2W regimen do 
not guarantee a better efficacy profile, as the exposure-response efficacy analysis showed a flat 
exposure relationship.Alternative flat SC dosing regimens with lower dose levels could demonstrate 
similar benefit-risk balance and could be subject to a future treatment optimization strategy. 

2.6.5.  Clinical efficacy 

2.6.5.1.  Dose response study(ies) 

No specific dose response studies were submitted for this application. See section 2.6.2 for dose 
justification. Study CA2098KX is also described in section 2.6.5.6. 

2.6.5.2.  Main study(ies) 

Study CA20967T: A phase 3, open-label, randomized, non-inferiority trial of subcutaneous 
formulation of nivolumab versus intravenous nivolumab in participants with advanced or 
metastatic clear cell renal cell carcinoma who have received prior systemic therapy 

Methods 

Figure 32. CA20967T Study Design Schematic 

 

Study Participants 

Main inclusion criteria  

a) Females and males, ages 18 years, or age of majority, or older at time of consent 

b) Histological confirmation of RCC with a clear cell component, including participants who may also 
have sarcomatoid features. 

c) Advanced RCC (not amenable to curative surgery or radiation therapy) or mRCC (stage IV) 
(American Joint Committee on Cancer, 8th edition). 
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d) Measurable disease as defined by Response Evaluation Criteria in Solid Tumor (RECIST) v1.1 
criteria within 28 days prior to randomization. 

e) Must have received no more than 2 prior systemic treatment regimens. 

f) Must have evidence of intolerance or progression on or after the last treatment regimen received 
and within 6 months prior to randomization on the study.  

g) Karnofsky PS ≥ 70 at Screening. 

Main exclusion criteria  

Medical conditions: 

a) Untreated, symptomatic central nervous system (CNS) metastases. Patients are eligible if CNS 
metastases are asymptomatic and do not require immediate treatment, or have been treated and 
patients have neurologically returned to baseline (except for residual signs or symptoms related to 
the CNS treatment).  

b) Leptomeningeal metastases 

c) Concurrent malignancy (present during screening) requiring treatment or history of prior 
malignancy active within 2 years prior to randomization (ie, participants with a history of prior 
malignancy are eligible if treatment was completed at least 2 years before randomization and the 
patient has no evidence of disease).  

d) Participants with an active, known, or suspected autoimmune disease. Participants with type I 
diabetes mellitus, hypothyroidism only requiring hormone replacement, skin disorders (such as 
vitiligo, psoriasis, or alopecia) not requiring systemic treatment, or conditions not expected to 
recur in the absence of an external trigger are permitted to enrol. 

e) Participants with a condition requiring systemic treatment with either corticosteroids (> 10 mg 
daily prednisone equivalent) within 14 days or other immunosuppressive medications within 30 
days of randomization. Inhaled or topical steroids, and adrenal replacement steroid doses > 10 mg 
daily prednisone equivalent, are permitted in the absence of active autoimmune disease. 

f) Known human immunodeficiency virus (HIV) positive with an acquired immunodeficiency syndrome 
(AIDS) defining opportunistic infection within the last year, or a current CD4 count < 350 cells/μL. 

g) Participants with serious or uncontrolled medical disorders including for example, active SAR-CoV-2 
infection within approximately 4 weeks prior to screening 

Prior/concomitant therapy: 

a) Treatment with complementary medications (eg, herbal supplements or traditional Chinese 
medicines) to treat the disease under study within 2 weeks prior to first study treatment. 

b) Prior radiation therapy within 2 weeks prior to first study treatment. Participants must have 
recovered (ie, Grade ≤ 1 or at baseline) from radiation-related toxicities prior to first study 
treatment. 

c) Prior treatment with an anti-PD-1, anti-PD-L1, or anti-CTLA-4 antibody, or any other antibody or 
drug specifically targeting T-cell costimulation or checkpoint pathways. 

d) Anticancer therapy less than 14 days prior to the first dose of study drug (less than 28 days for 
bevacizumab). 
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e) Major surgery (eg, nephrectomy, hip, or spine surgery) less than 28 days prior to the first dose of 
study drug. Minor surgery (eg, biopsy or chest tube placement) less than 14 days prior to the first 
dose of study drug. 

Laboratory findings: 

a) White blood cells <2,000/μ L  

b) Neutrophils <1,500/μ L  

c) Platelets < 100 ×  103/μ L  

d) Hemoglobin <9.0g/dL  

e) Blood creatinine >2.0 ×  ULN, unless creatinine clearance ≥ 30 mL/min (measured or calculated 
using the Cockcroft-Gault formula)  

f) AST or alanine aminotransferase (ALT): >3.0 ×  ULN  

g) T.bili >1.5 ×  ULN (except participants with Gilbert Syndrome who must have a T.bili level of <3.0 
×  ULN)  

h) Any positive test result for hepatitis B virus indicating presence of virus. 

i) Any positive test result for hepatitis C virus (HCV) indicating presence of active viral replication 
(detectable HCV ribonucleic acid [RNA]). 

Treatments 

Arm A: SC nivolumab was to be administered Q4W ± 3 days on Day 1 of each treatment cycle until 
progression, unacceptable toxicity, withdrawal of consent, completion of 2 years (104 weeks) of 
treatment, death, or the end of study, whichever occurs first.  

Arm B: Participants were to receive nivolumab at a dose of 3 mg/kg over an approximately 30-minute 
IV infusion Q2W ± 3 days on Day 1 of each treatment cycle, until progression, unacceptable toxicity, 
withdrawal of consent, completion of 2 years (104 weeks) of treatment, or the study ends, whichever 
occurs first.  

In both arms, participants should begin study treatment within 3 calendar days of randomization. 
Doses of nivolumab could be interrupted, delayed, or discontinued depending on how well the 
participant tolerated the treatment. Dosing visits were not to be skipped, only delayed. 

Table 19. Selection and Timing of Dose 

 

A list of the investigational products along with the strength and the batch numbers used in this study 
are provided in the table below.  
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Table 20. List of investigational products with the strength and batch numbers 

 

Objectives and endpoints 

Table 21. Study objectives and endpoints 
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Sample size 

PK Co-primary Endpoints: Non-inferiority was defined as 0.8 or greater for the lower limit of 2-sided 
90% CI of geometric mean ratio of nivo SC to IV Cavgd28 and Cminss. In this 2-arm study, 46 PK-
evaluable subjects per arm would be needed to provide > 99% and 90% power (1-sided alpha 0.05) 
for Cavgd28 and Cminss, respectively, assuming 0.351 CV and 0.549 CV (observed between-subject 
CVs in the Phase 1/2, dose finding and safety Study CA2098KX) and with expected geometric mean 
ratio for nivo SC to nivo IV of 1.1 for both PK endpoints. The GMR of 1.1 is an assumption based on 
the estimated GMRs for nivo SC exposures in Study CA2098KX relative to exposures for historical nivo 
IV 3 mg/kg Q2W. With these assumptions, the overall power of PK co-primary endpoints will be 
approximately 90%, assuming independence between co-primary endpoints. Non-inferiority needs to 
be met for both PK co-primary endpoints, before key secondary endpoint of ORR could be statistically 
tested. 

Efficacy Key Secondary Endpoint: The assumed non-inferiority margin is defined using a 60% retention 
of ORR (nivo SC vs nivo IV). The non-inferiority hypothesis for ORR can be stated as: 

H0: ORRSC / ORRIV < 60% 

H1: ORRSC / ORRIV = 60% (non-inferiority) 

To declare non-inferiority, the lower bound of the 95% CI of the relative risk (RR) of ORR (nivo SC vs 
nivo IV) has to be ≥ 0.60. At least 454 randomized subjects (randomized 1:1 to Arm A or B) are 
needed to demonstrate ORR by BICR non-inferiority of nivo SC compared with nivo IV. 

This provides at least 80% power, assuming true proportion nivo SC = nivo IV = 21% ORR point 
estimate (similar to what is presented in the Phase 3, nivo vs everolimus, aRCC Study CA209025 [ORR 
by investigator was 21.5% with 95% CI: 17.6 to 25.8]) at 1-sided overall significance level (alpha) of 
0.025. 

The analysis for the PK primary endpoint takes into account all PK evaluable subjects. With a total 
sample of N = 454 randomized subjects, the overall power for the study is driven by the power of key 
secondary endpoint of ORR, which would be approximately 80% (the overall power for PK co-primary 
endpoints would be > 99% with N = 454). PK samples were collected in all randomized subjects. The 
power calculation of PK co-primary endpoints allows approximately 80% of the randomized subjects to 
be PK non-evaluable, but still to maintain a 90% overall power on PK co-primary endpoints. 

Approximately 604 subjects were planned for enrolment in the study to ensure at least 227 subjects 
were randomly assigned to each arm. 

Randomisation and blinding (masking) 

Eligible subjects were randomized 1:1 in the study using an IRT system. Subjects were stratified by 
weight (< 80 kg vs ≥ 80 kg) and IMDC (favourable- vs intermediate- vs poor-risk disease).  

Of note, there was a discrepancy in the IMDC risk classification between the IRT and the CRF (see 
Baseline data section) 

This is an open-label study; therefore, blinding procedures were not applicable.  
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Statistical methods 

The protocol pre-defined three database locks:  

1. Primary analysis/database lock 1 will occur at a minimum of 6 months after the last participant 
is randomized. Scope of the primary lock will be participant status, demographics, exposure, 
previous and concomitant medications, safety, co-primary (Cavgd28 and Cminss) and 
secondary PK endpoints (Cmind28, Cmax1, Cmaxss, Cavgss, and Ctrough at Week 17 
[observed]), nivolumab and rHuPH20 immunogenicity, key secondary ORR by BICR, and 
secondary endpoints DCR, DOR, TTR, PFS (all by BICR) and OS. 

2. Secondary analysis/database lock 2 will occur at a minimum of 12 months after the last 
participant is randomized. Scope of the lock will be participant status, demographics, exposure, 
previous and concomitant medications, safety, nivolumab and rHuPH20 immunogenicity data, 
ORR, DCR, DOR, TTR, PFS (all by BICR), and OS 

3. Final analysis/database lock for the study will be performed at the end of the study. Scope of 
the final lock will be participant status, demographics, exposure, previous and concomitant 
medications, safety, immunogenicity, and efficacy endpoints (end of study ORR, DCR, DOR, 
TTR, PFS [all by BICR], and OS) 

Analyses of efficacy secondary endpoints 

Principal analyses of the ORR (key secondary endpoint) were based on the BICR evaluation, unless 
noted otherwise. A similar approach was used for other efficacy endpoints including DCR, TTR, DOR, 
and PFS. 

Analyses in this section were tabulated for all randomized subjects by treatment arm as randomized, 
unless otherwise specified. 

Analysis of Objective response rate 

The number and percentage of subjects in each category of best overall response (BOR) per BICR 
(complete response [CR], partial response [PR], stable disease [SD], progressive disease [PD], or 
unable to determine [UTD]) are presented by treatment arm. Estimates of response rate, along with its 
exact two-sided 95% CI by Clopper and Pearson are presented by treatment arm. A two-sided 95% CI 
for difference of response rate between the treatment arms were computed for all randomized subjects 
using the following Cochran-Mantel-Haenszel (CMH) method of weighting, adjusting for the 
stratification factors. 

The stratified Mantel-Haenszel estimate of the relative risk (RR) of achieving response for nivo SC vs 
nivo IV and corresponding two-sided 95% CI were be computed. The CI were based on the Robins, 
Breslow, and Greenland variance estimate. 

To declare non-inferiority, the lower bound of the two-sided 95% CI of the relative risk (RR) must be ≥ 
0.60. If non-inferiority in ORR is established and the lower limit of the 95% CI of the RR is > 1.00, the 
superiority of nivo SC relative to nivo IV will be concluded. 

Analysis of Progression-Free Survival 

One of the objectives of the study is to compare the progression-free survival (as determined by BICR) 
between treatment arms in all randomized subjects. 

The primary definition of PFS, adjusting for subsequent anticancer therapy, was used in this analysis. 
The estimate of the PFS hazard ratio between treatment arms was calculated using a stratified Cox 
proportional hazards model, with treatment as the sole covariate. Ties were handled using the exact 
method. A two-sided 95% CI for the hazard ratio is also presented. 
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The PFS function for each treatment arm was estimated using the KM product limit method and is 
displayed graphically. A two-sided 95% CI for median PFS in each treatment arm was calculated via 
the log(-log) transformation method. PFS rates at 6 months, 12 months, and end of the study are 
presented along with their associated 95% CIs. These estimates were derived from the Kaplan-Meier 
estimate, and corresponding CIs were derived based on the Greenwood formula for variance derivation 
and on log(-log) transformation applied on the survival function. Analyses of PFS were also conducted 
based on the secondary definition of PFS. These analyses are the same as those specified above. 

The source of PFS event (progression or death) are summarized by treatment arm. The status of 
subjects who are censored in the PFS KM analysis are tabulated for each treatment arm including the 
following categories: 

• On-study (on-treatment, in follow-up) 

• Off-study (lost to follow-up, withdraw consent, never treated) 

• No baseline tumour assessment 

• No on-study tumour assessment and no death 

• Received subsequent anticancer therapy 

Analysis of Overall Survival 

One of the objectives of the study is to compare the overall survival between treatment arms in all 
randomized subjects. The stratified OS hazard ratio between the treatment arms is presented along 
with 95% CI.OS was estimated using the KM product limit method and is displayed graphically. A two-
sided 95% CI for median OS in each treatment arm was calculated via the log(-log) transformation 
method. OS rates at 6 months, 12 months, and end of the study are presented along with their 
associated 95% CIs. These estimates were derived from the Kaplan-Meier estimate, and corresponding 
CIs were derived based on Greenwood17 formula for variance derivation and on log(-log) 
transformation applied on the survivor function. The status of subjects who were censored in the OS 
KM analysis were tabulated for each treatment arm using the following categories: 

• On-study (on-treatment, in follow-up) 

• Off-study (lost to follow-up, withdraw consent, never treated) 

A supplementary analysis of OS will also be performed using stratification factors as obtained from the 
IRT (instead of CRF). This analysis will be performed only if at least one stratification variable/factor at 
randomization as per IRT and as per CRF are not concordant for at least 10% of the randomized 
subjects.  

Results 

Participant flow 

In total, 572 subjects were enrolled, 495 subjects were randomized, and 492 subjects were treated 
(Table 22). 
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Table 22. Subject Disposition - All Enrolled, Randomized, and Treated Subjects 

 

 
 
Recruitment 

This study was conducted at 73 sites in 17 countries (Argentina, Brazil, Chile, Czech Republic, Finland, 
France, Ireland, Italy, Mexico, New Zealand, Poland, Portugal, Romania, Russian Federation, Spain, 
Turkey, and United States of America [US]). The enrolment period was approximately 18 months from 
24-May-2021 to 24-Nov-2022. 

Table 23. Key dates and follow-up in Study CA20967T 

 

Conduct of the study 
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The original protocol for this study was dated 21-Oct-2020. As of the 24-Jul-2023 data cut-off date, 
there were a total of two global revisions (with 2 global amendments), and 2 administrative letters. 
Key changes are summarized in the table below.  

Table 24. Summary of Key Changes to Protocol CA20967T 

 

Protocol deviations 

Important protocol deviations are a subset of protocol deviations 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. Monthly monitoring of protocol deviations was conducted and where 
appropriate additional follow-up and training was conducted with sites and site-facing roles. 

Relevant protocol deviations are important protocol deviations that could affect the interpretability of 
key study results, are programmable deviations from clinical database and are protocol specific.  
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Table 25. Summary of Relevant Protocol Deviations - All Randomized Subjects 

 

Baseline data 
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Table 26. Demographic Summary - All Randomized Subjects 

 

 

Even though IMDC was a stratification factor, at baseline, less subjects in the nivolumab SC arm 
(19.4%) were in the IMDC favourable risk category (Score 0) compared with the nivolumab IV arm 
(23.1%) per CRF; whereas the numbers were balanced per IRT (24.2% for nivolumab SC and 23.5% 
for nivolumab IV). The total number of subjects with a discrepancy in IMDC risk classification between 
the IRT and CRF was 38 (15.3%) for the nivolumab SC arm and 44 (17.8%) for the nivolumab IV arm.  
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Table 27. Baseline Disease Characteristics Summary - All Randomized Subjects 
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Table 28. Prior Cancer Therapy Summary - All Randomized Subjects 
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Numbers analysed 

Table 29. Analysis Populations 

 

Outcomes and estimation 

Efficacy endpoints results presented in this section are based on the clinical data cut-off of 24-Jul-2023 
and the database lock of 21-Aug-2023, unless otherwise specified. The minimum follow up (time from 
the last subject’s randomization date to the clinical cut-off date) was 8.0 months, and median follow-
up (between randomization date and last known alive date or death date) was 10.35 months for the 
nivo SC arm and 11.17 months for the nivo IV arm.  

Co-primary endpoints: Cavgd28 and Cminss 

• Non-inferiority of nivo SC to nivo IV was concluded with GMR (90% CI) of 2.098 (2.001, 2.200) for 
Cavgd28 and GMR (90% CI) of 1.774 (1.633, 1.927) for Cminss, as the lower bounds of the 2-
sided 90% CIs for both endpoints were above 0.8. 

• The geometric mean ratios of nivo SC to nivo IV for the secondary PK endpoints Cmax1, Cmind28, 
Cmaxss, Cavgss, and Ctrough at Week 17 (observed) were above 1.0.For more details on the PK 
results, refer to Clinical pharmacology section of this report.  

Secondary endpoints 
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Table 30. Summary of Efficacy - All Randomized Subjects in Study CA20967T 

 
Nivolumab SC 

(N = 248) 
Nivolumab IV 

(N = 247) 

Confirmed BOR per BICR, n (%)   

 CR 5 (2.0) 4 (1.6) 

 PR 55 (22.2) 41 (16.6) 

 SD 96 (38.7) 110 (44.5) 

 PD 62 (25.0) 66 (26.7) 

 UTD 30 (12.1) 26 (10.5) 

ORR per BICR (CR + PR)a   

 n (%) 60 (24.2) 45 (18.2) 

 95% CI (19.0, 30.0) (13.6, 23.6) 

 Estimate of Objective Response Risk Ratio (95% CI)b,c 1.33 (0.94, 1.87) 

 Difference of ORR, % (95% CI)b,d 6 (-1.2, 13.1) 

DCR per BICR   

 n (%) 156 (62.9) 155 (62.8) 

 95% CI (56.6, 68.9) (56.4, 68.8) 

 Estimate of Disease Control Risk Ratio (95% CI)b,c 1.01 (0.88, 1.15) 

 Difference of DCR, % (95% CI)b,d 0.6 (-7.7, 8.9) 

TTR per BICR, months   

 Median 3.70 3.68 

 Min, Max 1.7, 11.1 1.6, 11.3 

 Q1, Q3 1.92, 5.62 1.94, 5.52 

 Standard Deviation 2.51 2.35 

DOR per BICR   

 N events/N responders (%) 19/60 (31.7) 5/45 (11.1) 

 Median, months (95% CI)e 14.49 (7.52, N.A.) N.A. (13.90, N.A.) 

 Min, Max, monthsf 1.6+, 20.4+ 1.6+, 20.2+ 

PFS per BICR (Primary Definition)   

 Events, n (%) 152 (61.3) 147 (59.5) 

 Median PFS, months (95% CI)e 7.23 (5.13, 7.49) 5.65 (5.29, 7.39) 

 HR (95% CI)g 1.06 (0.84, 1.34) 

 6-month PFS Rates (95% CI) 50.8 (44.1, 57.2) 47.7 (40.9, 54.2) 

OS   

 Events, n (%) 73 (29.4) 61 (24.7) 

 Median OS, months (95% CI)e N.A. (19.22, N.A.) N.A. (22.57, N.A.) 

 HR (95% CI)g 1.25 (0.89, 1.77) 

 6-month OS Rates (95% CI) 84.1 (78.8, 88.2) 87.9 (82.9, 91.5) 

a CR+PR, confidence interval based on the Clopper and Pearson method. 
b Stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC risk group (favorable vs intermediate vs poor) 

as entered into the CRF. 
c Strata adjusted risk ratio (nivolumab SC over nivolumab IV) using Mantel-Haenszel method. 
d Strata adjusted difference in objective response rate or disease control rate (Arm A - Arm B) based on CMH method 

of weighting. 
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e Median computed using Kaplan-Meier method. 
f Symbol + indicates a censored value. 
g Cox proportional hazard model, stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC risk group 

(favorable vs intermediate vs poor) as entered into the CRF. Hazard Ratio is nivolumab SC over nivolumab IV. 

ORR by BICR (key secondary endpoint) 

Table 31. Additional Supportive Analyses of ORR - All Randomized Subjects 

 

Concordance rate between BICR and investigator assessment for responders (CR, PR) and non-
responders/UTD was 87.9% for the nivo SC arm and 89.5% for the nivo IV arm.  

Duration of response per BICR 

Figure 33: Kaplan-Meier Plot of Duration of Response per BICR - All Responders in Study 
CA20967T 

 
Progression-free survival (primary definition)  



 
Assessment report   
EMA/CHMP/142870/2025  Page 103/163 
 

Figure 34: Kaplan-Meier Plot of Progression-Free Survival per BICR, Primary Definition - 
Stratification Factors from CRF - All Randomized Subjects in Study CA20967T 

 

Note: Statistical model for hazard ratio: Stratified Cox proportional hazard model. Symbols represent censored observations. 

Primary definition of PFS in this study accounts for subsequent therapy. 

Table 32. Reason for Censoring, PFS Primary Definition per BICR - All Randomized Subjects 
in Study CA20967T 

                                                     Nivolumab SC            Nivolumab IV      
                                                        N = 248                 N = 247        

NUMBER OF EVENTS (%)                                  152 ( 61.3)             147 ( 59.5)      
                                                                                               
  TYPE OF EVENTS (%)                                                                           
                                                                                               
    PROGRESSION (1)                                   125 ( 50.4)             125 ( 50.6)      
    DEATH                                              27 ( 10.9)              22 (  8.9)      
                                                                                               
NUMBER OF SUBJECTS CENSORED (%)                        96 ( 38.7)             100 ( 40.5)      
                                                                                               
  CENSORED ON DATE OF RANDOMIZATION                     7 (  2.8)              12 (  4.9)      
                                                                                               
    INCOMPLETE OR NO BASELINE TUMOR ASSESSMENT (2)      1 (  0.4)               4 (  1.6)      
      NEVER TREATED                                     0                       0              
      OTHER                                             1 (  0.4)               4 (  1.6)      
                                                                                               
    NO ON-STUDY TUMOR ASSESSMENT AND NO DEATH (2)       6 (  2.4)               8 (  3.2)      
      NEVER TREATED                                     1 (  0.4)               1 (  0.4)      
      OTHER                                             5 (  2.0)               7 (  2.8)      

 

Per investigator, median PFS was 7.16 months (95% CI: 5.49, 8.80) for nivolumab SC vs 7.43 
months (95% CI: 5.55, 9.23) for nivolumab IV; HR = 1.14 (95% CI: 0.90, 1.43).  

Progression-free survival (secondary definition)  

The secondary definition is irrespective of subsequent therapy and does not account for subsequent 
therapy. 
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Figure 35. Kaplan-Meier Plot of Progression Free Survival per BICR, Secondary Definition - 
All Randomized Subjects in Study CA20967T 

 
Note: Statistical model for hazard ratio: Stratified Cox proportional hazard model with stratification factors from CRF. 

Symbols represent censored observations. Secondary definition of PFS in this study does not account for subsequent 
therapy. 

Table 33. Reason for Censoring, PFS Secondary Definition per BICR - All Randomized 
Subjects in Study CA20967T 

                                                     Nivolumab SC            Nivolumab IV      
                                                        N = 248                 N = 247        

NUMBER OF EVENTS (%)                                  163 ( 65.7)             156 ( 63.2)      
                                                                                               
  TYPE OF EVENTS (%)                                                                           
                                                                                               
    PROGRESSION (1)                                   131 ( 52.8)             130 ( 52.6)      
    DEATH                                              32 ( 12.9)              26 ( 10.5)      
                                                                                               
NUMBER OF SUBJECTS CENSORED (%)                        85 ( 34.3)              91 ( 36.8)      
                                                                                               
  CENSORED ON DATE OF RANDOMIZATION                     7 (  2.8)              12 (  4.9)      
                                                                                               
    INCOMPLETE OR NO BASELINE TUMOR ASSESSMENT          1 (  0.4)               4 (  1.6)      
      NEVER TREATED                                     0                       0              
      OTHER                                             1 (  0.4)               4 (  1.6)      
                                                                                               
    NO ON-STUDY TUMOR ASSESSMENT AND NO DEATH           6 (  2.4)               8 (  3.2)      
      NEVER TREATED                                     1 (  0.4)               1 (  0.4)      
      OTHER                                             5 (  2.0)               7 (  2.8)      
                                                                                               
  CENSORED ON DATE OF LAST TUMOR ASSESSMENT ON-STUDY   78 ( 31.5)              79 ( 32.0)      
                                                                                               
    STILL ON-TREATMENT                                 52 ( 21.0)              52 ( 21.1)      
                                                                                               
    IN FOLLOW-UP                                       20 (  8.1)              20 (  8.1)      
                                                                                               
    OFF STUDY                                           6 (  2.4)               7 (  2.8)      
      LOST TO FOLLOW-UP                                 0                       0              
      SUBJECT WITHDREW CONSENT                          3 (  1.2)               1 (  0.4)      
      ADMINISTRATIVE REASONS BY SPONSOR                 3 (  1.2)               6 (  2.4)      
      (CLOSURE OF RUSSIAN SITES)                                                               
      OTHER                                             0                       0              

 
 
Per investigator, median PFS was 5.72 months (95% CI: 5.36, 7.56) for nivolumab SC vs 7.36 
months (95% CI: 5.55, 9.00) for nivolumab IV; HR = 1.12 (95% CI: 0.90, 1.40).  
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Overall survival 

Figure 36. Kaplan-Meier Plot of Overall Survival - Stratification Factors from CRF - All 
Randomized Subjects 

 

Table 34. Piecewise Hazard Ratio of Overall Survival All Randomized Subjects (DCO 24-Jul-
2023) 

 

Cox proportional hazard model, stratified by weight categorization (=80 kg) and IMDC risk group (favorable vs intermediate vs 
poor) as entered into the CRF. Hazard Ratio is SC Nivolumab over IV Nivolumab. N = numbers of subjects at risk 

Updated OS Analyses (Data Cutoff: 21-Feb-2024)  

A CA20967T protocol prespecified second DBL occurred on 18-Mar-2024 with data cutoff on 21-Feb-
2024. The minimum follow-up was 15 months.  
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Figure 37. Kaplan-Meier Plot of OS - Stratification Factors from CRF - All Randomized 
Subjects in CA20967T (Data cutoff: 21-Feb-2024) 

 

Table 35. Overall Survival Rates - All Randomized Subjects in CA20967T (Data cutoff: 21-
Feb-2024) 

 

Clinical Outcomes Assessment (Patient-Reported Outcomes) Results 

FKSI-19 

The FKSI-19 and its subscales measure tumour-specific HRQoL in kidney cancer. FKSI-19 completion 
rates were > 99% at baseline and ≥ 80% in both treatment arms at all on-treatment assessments 
through Week 81.  

Mean FKSI-19 total scores were 57.63 (SD: 10.19) in the nivo SC arm and 57.95 (SD: 9.49) in the 
nivo IV arm at baseline. Mean changes from baseline were generally stable and similar between the 
nivo SC and nivo IV treatment arms throughout most on-treatment time points. Post-Week 65, fewer 
than 15% of subjects remained in treatment and greater differences are seen between subjects in the 
nivo SC arm (with lower scores) than the nivo IV arm. The confidence intervals between arms at those 
time points overlapped. (Figure 38). 
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Figure 38. Mean Changes in FKSI-19 from Baseline - All Randomized Subjects 

 

EQ-5D-5L  

The EQ-5D-5L assesses health status and utility. EQ-5D-5L completion rates were > 99% at baseline 
and ≥ 80% in both treatment arms at all subsequent on-treatment assessments through Week 81.  

Mean EQ-5D-5L VAS scores were 74.1 (SD: 18.9) in the nivo SC arm and 76.5 (SD: 18.2) in the nivo 
IV arm at baseline.  
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Figure 39. Mean changes in EQ-5D-5L VAS from Baseline – All Randomized Subjects 

 

Mean EQ-5D-5L utility index scores were 0.7559 (SD: 0.2139) in the nivo SC arm and 0.7355 (SD: 
0.2549) in the nivo IV arm at baseline. Mean changes from baseline were generally stable and similar 
between the nivo SC and nivo IV treatment arms although subjects remaining in the arms showed 
some decreases in Year 2, particularly in the nivo SC arm. 

Figure 40. Mean Changes in EQ-5D-5L Utility Index Score from Baseline - All Randomized 
Subjects 

 

Ancillary analyses 
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Figure 41. Forest Plot of Treatment Effect on ORR per BICR in Pre-Defined Subsets - All 
Randomized Subjects in Study CA20967T (DCO: 24-Jul-2023) 

 
Two-sided 95% confidence interval for un-weighted relative risk was calculated using Wald method. Two-sided 95% exact confidence interval for 
proportion of responders are computed using Clopper-Pearson method. ORR relative risk is not computed for subset with less than 10 subjects per 
treatment group.  

 

Figure 42. Forest Plot of Treatment Effect on ORR per BICR in Additional Subsets (Weight 
Categories) - All Randomized Subjects in Study CA20967T (DCO: 24-Jul-2023) 

 
Two-sided 95% confidence interval for un-weighted relative risk was calculated using Wald method. Two-sided 95% exact confidence interval for 
proportion of responders are computed using Clopper-Pearson method. ORR relative risk is not computed for subset with less than 10 subjects per 
treatment group.  
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Figure 43. Forest Plot of Treatment Effect on Overall Survival in Subsets - All Randomized 
Subjects in CA20967T (Data cutoff: 21-Feb-2024) 
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Effect of immunogenicity on efficacy 

Table 36. Implications of Nivolumab ADA on Anti-tumor Activity - Confirmed Objective 
Response Rate per BICR by ADA Status - Immunogenicity Evaluable Subjects with Baseline 
and at Least One Post- Baseline Evaluable Nivolumab ADA Assessment 

 

Additional Overall Survival Analyses (Data Cut-off: 21-Feb-2024) 

To identify possible risk factors associated with death, a broad range of factors including clinically 
relevant, plausible, and baseline covariates such as patient characteristics, disease-related factors, 
laboratory values, and previous treatment-related factors were considered. 
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A multivariable Cox proportional hazard model was developed. The model identified the following 
prognostic factors for OS: CNS metastasis, Karnofsky performance status, time from initial disease 
diagnosis to first systemic treatment for metastatic disease, prior radiotherapy, initial disease stage, 
sum of reference diameters of target lesions per BICR, albumin, and LDH standardized. 

The adjusted HR of nivolumab SC vs nivolumab IV is 1.109 (95% CI: 0.825, 1.490).  

Table 37. Multivariable Cox Regression: OS Events Selected from Prognostic Covariates and 
Interaction Effects - Stepwise Selection - All Randomized Subjects in CA20967T (Data 
cutoff: 21-Feb-2024) 

 

 

Multivariable logistic regression model was also developed. This model identified similar prognostic 
factors as the multivariable Cox regression model. The common prognostic factors identified from both 
the models include: CNS metastasis, time from initial disease diagnosis to first systemic treatment for 
metastatic disease, prior radiotherapy, initial disease stage, sum of reference diameters of target 
lesions per BICR, albumin, and LDH standardized. 

Multivariable logistic regression model did not identify Karnofsky performance status as a prognostic 
factor. Instead, this model identified two additional prognostic factors: bone metastasis, and prior 
nephrectomy. 

The adjusted odds ratio of nivolumab SC vs nivolumab IV is 1.151 (95% CI: 0.768, 1.726).  
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Table 38. Multivariable Logistic Regression: OS Events Selected from Prognostic Covariates 
and Interaction Effects - Stepwise Selection - All Randomized Subjects in CA20967T (Data 
cutoff: 21-Feb-2024) 

 

Updated efficacy results (DCO: 21-Feb-2024) 

Table 39. Summary of Efficacy - All Randomized Subjects in CA20967T (21-Feb-2024 
data cutoff) 

 
Nivo SC 

(N = 248) 
Nivo IV 

(N = 247) 

Confirmed BOR per BICR, n (%)   

 CR 5 (2.0) 7 (2.8) 

 PR 61 (24.6) 44 (17.8) 

 SD 89 (35.9) 104 (42.1) 

 PD 63 (25.4) 66 (26.7) 

 UTD 30 (12.1) 26 (10.5) 

ORR per BICR (CR + PR)a   

  n (%) (95% CI) 66/248 (26.6)  
(21.2, 32.6) 

51/247 (20.6) 
(15.8, 26.2) 

 Estimate of Objective Response Risk Ratio (95% CI)b,c 1.28 (0.93, 1.77) 

 Difference of ORR, % (95% CI)b,d  5.9 (-1.5, 13.3) 

DCR per BICR (CR + PR + SD)   

  n (%)(95% CI) 155/248 (62.5) 
(56.2, 68.5) 

155/247 (62.8) 
(56.4, 68.8) 

 Estimate of Disease Control Risk Ratio (95% CI)b,c  1.00 (0.88, 1.15) 

 Difference of DCR, % (95% CI)b,d  0.2 (-8.2, 8.5) 

TTR per BICR, months   
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Table 39. Summary of Efficacy - All Randomized Subjects in CA20967T (21-Feb-2024 
data cutoff) 

 
Nivo SC 

(N = 248) 
Nivo IV 

(N = 247) 

 Median (Min, Max) 3.71 (1.7, 11.3) 3.68 (1.6, 13.8) 

 Standard Deviation 2.85 3.15 

DOR per BICR   

 N events/N responders (%) 31/66 (47.0) 13/51 (25.5) 

 Median, months (95% CI)e 13.57 (8.57, NA) NA (15.70, NA) 

 Min, Max (months)f 1.6+, 25.9+ 2.8+, 25.8+ 

PFS per BICR (Primary Definition)   

 Events, n (%) 169/248 (68.1) 166/247 (67.2) 

 Median, months (95% CI)e 6.34 (5.13, 7.49) 5.65 (5.19, 
7.39) 

 HR (95% CI)g 1.06 (0.85, 1.32) 

PFS per BICR (Secondary Definition)   

 Events, n (%) 186/248 (75.0) 176/247 (71.3) 

 Median, months (95% CI)e 6.28 (5.39, 7.49) 5.68 (5.29, 
7.39) 

 HR (95% CI)g 1.07 (0.87, 1.32) 
a CR+PR, confidence interval based on the Clopper and Pearson method. 
b Stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC risk group (favorable vs intermediate vs poor) 

as entered into the CRF. 
c Strata adjusted risk ratio (nivolumab SC over nivolumab IV) using Mantel-Haenszel method. 
d Strata adjusted difference in objective response rate or disease control rate (Arm A - Arm B) based on Cochran 

Mantel-Haenszel (CMH) method of weighting. 
e Median computed using Kaplan-Meier method. 
f Symbol + indicates a censored value. 
g Cox proportional hazard model, stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC risk group 

(favorable vs intermediate vs poor) as entered into the CRF. Hazard Ratio is nivo SC over nivo IV. 

Efficacy results by age categories (DCO 21-Feb-2024) 

• Among subjects <65 years, median PFS was 7.33 months (95% CI: 4.11, 10.38) for the nivo SC 
arm, and 5.55 months (95% CI: 3.71, 6.93) for the nivo IV arm (HR = 0.92 [95% CI: 0.68, 1.24]).  

• Among subjects ≥65 years, median PFS was 6.34 months (95% CI: 4.01, 7.69) for the nivo SC arm, 
and 7.36 months (95% CI: 5.45, 11.04) for the nivo IV arm (HR = 1.21 [95% CI: 0.89 1.65]).  

• Among responders <65 years (n=40 [nivo SC]; n=23 [nivo IV]), the median DOR was 11.33 
months (95% CI: 7.52, N.A.) for the nivo SC arm, and the median was not reached for the nivo IV 
arm.  

• Among responders ≥65 years (n=26 [nivo SC]; n=28 [nivo IV]), the median DOR was 13.57 
months (95% CI: 5.59, N.A.) for the nivo SC arm, and the median was not reached (95% CI: 
10.15, N.A.) for the nivo IV arm. 

Updated OS results (DCO: 05-Sep-2024) 
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Figure 44. Kaplan-Meier Plot of Overall Survival - Stratification Factors from CRF - All 
Randomized Subjects (DCO: 05-Sep-2024) 

 
Statistical model for hazard ratio: 
Stratified Cox proportional hazard model. 
Symbols represent censored observations. 
 

The following table summarises the efficacy results from the main study 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 40. Summary of efficacy for trial CA20967T 

Title: A Phase 3, Open-label, Randomized, Non-inferiority Trial of Subcutaneous Formulation of 
Nivolumab versus Intravenous Nivolumab in Participants with Advanced or Metastatic Clear Cell Renal 
Cell Carcinoma who have Received Prior Systemic Therapy (CheckMate-67T: CHECKpoint pathway 
and nivoluMAb clinical Trial Evaluation 67T). 

Study identifier CA20967T 

Design Multicenter, randomized, open-label, Phase 3 study evaluating the PK 
and efficacy non-inferiority of nivolumab SC vs nivolumab IV, and safety 
and tolerability of nivolumab SC in subjects with advanced or metastatic 
clear cell RCC who have evidence of progression after having received no 
more than 2 prior systemic treatment regimens. 

Subjects were randomized 1:1 to the following treatment groups:  
Arm A (N = 248): nivolumab SC (BMS-986298) 1200 mg co-formulated 

with rHuPH20 20,000 units Q4W ± 3 days 
Arm B (N = 247): nivolumab IV (BMS-936558) 3 mg/kg Q2W ± 3 days 
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Randomization into treatment groups was stratified by weight (< 80 kg vs 
≥ 80 kg) and IMDC risk classification (favourable vs intermediate vs poor 
risk). 
Duration: FPFV: 24-May-2021; LPLV:24-Jul-2023 

Hypothesis PK of nivolumab SC is noninferior to nivolumab IV in subjects with 
advanced or metastatic clear cell RCC who have received prior systemic 
therapy 

Treatments groups Nivolumab SC 
(BMS-986298) 

1200 mg co-formulated with rHuPH20 20,000 units 
Q4W ± 3 days 

Dosing continued until disease progression as assessed 
by investigator, unacceptable toxicity, withdrawal of 
consent, completion of 2 years (104 weeks) of 
treatment, death, or the end of study, whichever 
occurs first. 

Nivolumab IV 
(BMS-936558) 

3 mg/kg Q2W ± 3 days 

Dosing continued until disease progression as assessed 
by investigator, unacceptable toxicity, withdrawal of 
consent, completion of 2 years (104 weeks) of 
treatment, death, or the end of study, whichever 
occurs first 

ENDPOINTS AND ANALYSES 

Objectives Endpoint Endpoint Description 

Co-Primary Endpoints 

To demonstrate PK non-
inferiority of nivolumab SC 
vs nivolumab IV 
administration. 

Cavgd28 
 

Cminss 

Time-averaged nivolumab serum concentration 
over 28 days 

Trough nivolumab serum concentration at 
steady state. 

Key Secondary Efficacy Endpoint 

To demonstrate the ORR 
non-inferiority of nivolumab 
SC vs nivolumab IV 
administration. 

ORR by BICR with a 
minimum of 6 months 
follow-up 

The number of subjects with a confirmed best 
response of CR or PR both by BICR divided by 
the number of all randomized subjects. BOR is 
defined as the best response designation, as 
determined by the BICR, recorded between the 
date of randomization and the date of 
radiographically documented progression per 
RECIST v1.1 criteria or the date of subsequent 
anticancer therapy (including on-treatment 
palliative therapy), whichever occurs first. 

Other Secondary Efficacy Endpoints 
To evaluate the efficacy of 
nivolumab SC and 
nivolumab IV 
administration. 

With a minimum of 6 
and 12 months follow-
up and at end of studya: 
DCR by BICR 
 
 
DOR by BICR 
 
 
 

TTR by BICR 
 
 

 

 

DCR by BICR: The number of subjects with a 
BOR of CR, PR, or stable disease (SD), per 
RECIST v1.1 as per BICR, divided by the 
number of randomized subjects. 

DOR by BICR: the time between the date of 
first confirmed documented response (CR or 
PR) to the date of the first documented tumor 
progression as determined by the BICR (per 
RECIST v1.1 criteria), or death due to any 
cause, whichever occurs first. 

TTR by BICR: the time from randomization to 
the date of the first confirmed documented 
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PFS by BICR 
 
 
 
OS 
 
 
• ORR by BICR with a 

minimum of 12 
months follow-up 
and at end of studya  

response (CR or PR), as assessed by the BICR. 
TTR will be evaluated for responders (confirmed 
CR or PR) only. 
PFS by BICR: the time between the date of 
randomization and the date of first documented 
tumor progression, based on BICR assessments 
(per RECIST v1.1 criteria), or death due to any 
cause, whichever occurs first. 
OS: the time from randomization to the date of 
death from any cause. For subjects that are 
alive, their survival time will be censored at the 
date of last contact.  

ORR by BICR: The number of subjects with a 
confirmed best response of CR or PR both by 
BICR divided by the number of all randomized 
subjects. . 

Exploratory Endpoints 
To explore changes in 
disease-related symptoms 
and impacts on HRQoL 
using the FKSI-19 
questionnaire in the 
nivolumab SC and 
nivolumab IV arms.  

Mean FKSI-19 total and 
subscale scores at 
baseline and post-
baseline score 
changes 
 

FKSI-19: a 19-item scale. The symptom index 
questionnaire includes a total score and 4 
subscales: disease-related symptoms - 
physical, disease-related symptoms - 
emotional, treatment side effects, and general 
function and well-being. Response categories 
range from 0 = “not at all” to 4 = “very much.” 

To explore changes in 
health status and HRQoL in 
the nivolumab SC and 
nivolumab IV arms.  

Mean EQ-5D-5L utility 
and EQ-VAS scores 
at baseline and 
post-baseline score 
changes 

EQ-5D-5L: a generic multi-attribute health -
state classification system has 2 components: 
the descriptive system and the VAS.  

a End of study is defined as the time when the clinical cutoff for the final OS analysis has been achieved, 
which is 3 years after the last subject’s first dose date. 

Database Lock Primary CSR based on 21-Aug-2023 DBL 

Analysis Population 572 subjects were enrolled, 495 subjects were randomized (248 subjects 
received nivolumab SC and 247 received nivolumab IV) and 492 
subjects were treated. 
Efficacy Analysis: All Randomized Subjects (N = 495)  

RESULTS AND ANALYSES 

Summary of Efficacy - All Randomized Subjects (CA20967T) 

 
Nivo SC 
N = 248 

Nivo IV 
N = 247 

Confirmed BOR per BICR, n (%)   
 CR 5 (2.0) 4 (1.6) 
 PR 55 (22.2) 41 (16.6) 
 SD 96 (38.7) 110 (44.5) 
 PD 62 (25.0) 66 (26.7) 
 UTD 30 (12.1) 26 (10.5) 

ORR per BICR (CR + PR)a   

 n (%) 60 (24.2) 45 (18.2) 

 95% CI (19.0, 30.0) (13.6, 23.6) 

 Estimate of Objective Response Risk Ratio (95% 
CI)b,c 1.33 (0.94, 1.87) 

 Difference of ORR, % (95% CI)b,d 6 (-1.2, 13.1) 

DCR per BICR   



 
Assessment report   
EMA/CHMP/142870/2025  Page 118/163 
 

 n (%) 156 (62.9) 155 (62.8) 
 95% CI (56.6, 68.9) (56.4, 68.8) 
 Estimate of Disease Control Risk Ratio (95% CI)b,c 1.01 (0.88, 1.15) 
 Difference of DCR, % (95% CI)b,d 0.6 (-7.7, 8.9) 
TTR per BICR, months   
 Median 3.70 3.68 
 Min, Max 1.7, 11.1 1.6, 11.3 
 Q1, Q3 1.92, 5.62 1.94, 5.52 
 Standard Deviation 2.51 2.35 
DOR per BICR   
 N events/N responders (%) 19/60 (31.7) 5/45 (11.1) 
 Median, months (95% CI) e 14.49 (7.52, N.A.) N.A. (13.90, N.A.) 
 Min, Max, monthsf 1.6+, 20.4+ 1.6+, 20.2+ 
PFS per BICR (Primary Definition)   
 Events, n (%) 152 (61.3) 147 (59.5) 
 Median PFS, months (95% CI)e 7.23 (5.13, 7.49) 5.65 (5.29, 7.39) 
 HR (95% CI)g 1.06 (0.84, 1.34) 
 6-month PFS Rates (95% CI) 50.8 (44.1, 57.2) 47.7 (40.9, 54.2) 
OS   
 Events, n (%) 73 (29.4) 61 (24.7) 
 Median OS, months (95% CI)e N.A. (19.22, N.A.) N.A. (22.57, N.A.) 
 HR (95% CI)g 1.25 (0.89, 1.77) 
 6-month OS Rates (95% CI) 84.1 (78.8, 88.2) 87.9 (82.9, 91.5) 

a CR+PR, confidence interval based on the Clopper and Pearson method. 
b Stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC risk group (favorable vs 

intermediate vs poor) as entered into the CRF. 
c Strata adjusted risk ratio (nivolumab SC over nivolumab IV) using Mantel-Haenszel method. 
d Strata adjusted difference in objective response rate or disease control rate (Arm A - Arm B) based 

on CMH  method of weighting. 
e Median computed using Kaplan-Meier method. 
f Symbol + indicates a censored value. 
g Cox proportional hazard model, stratified by weight categorization (< 80 kg vs ≥ 80 kg) and IMDC 
risk group (favorable vs intermediate vs poor) as entered into the CRF. Hazard Ratio is nivolumab SC 
over nivolumab IV 

 

2.6.5.3.  Clinical studies in special populations 

Table 41. Clinical studies in special populations 

 
 
 
 

Controlled Trials Non-controlled trials 
CA20967T CA2098KX 
All randomized subjects 
 

All subjects assigned to 
Parts D or E and treated 

Nivo SC 
N=248 
n (%) 

Nivo IV 
N=247 
n (%) 

Nivo SC 
N=72  
n (%) 

Renal impairment* patients 
(Subjects number /total number) 

Not Available Not Available Not Available 
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Controlled Trials Non-controlled trials 
CA20967T CA2098KX 
All randomized subjects 
 

All subjects assigned to 
Parts D or E and treated 

Nivo SC 
N=248 
n (%) 

Nivo IV 
N=247 
n (%) 

Nivo SC 
N=72  
n (%) 

Hepatic impairment** patients 
(Subjects number /total number) 

Not Available Not Available Not Available 

Paediatric patients <18 years 
(Subjects number /total number) 

0 (0.0) 0 (0.0) 0 (0.0) 

Age 65-74 
(Subjects number /total number) 

85 (34.3) 97 (39.3) 27 (37.5) 

Age 75-84 
(Subjects number /total number) 

30 (12.1) 30 (12.1) 11 (15.3) 

Age 85+ 
(Subjects number /total number) 

4 (1.6) 4 (1.6) 1 (1.4) 

* Renal impairment is defined as having CKD Stage 3b, 4 or 5 (KDIGO definition) 
** Hepatic impairment is defined as having Child-Pugh score B or C 

Note: Does not include Parts A, B, or C for CA2098KX. 

2.6.5.4.  In vitro biomarker test for patient selection for efficacy 

Not applicable 

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

Not applicable 

2.6.5.6.  Supportive study(ies) 

Study CA2098KX: Phase 1/2 Pharmacokinetic Multi-Tumor Study of Subcutaneous 
Formulation of Nivolumab Monotherapy 

Study CA2098KX is a multicentre, randomized, open-label, Phase 1/2 study that evaluated the PK, 
safety, and tolerability of nivolumab SC (BMS-986298) administered subcutaneously in subjects with 1 
of the following tumour types in Parts A-D: metastatic non-small cell cancer (NSCLC); advanced or 
metastatic renal cell carcinoma (RCC); unresectable or metastatic melanoma; hepatocellular carcinoma 
(HCC); or metastatic colorectal cancer (CRC) (microsatellite instability - high [MSI-H] or deficient 
mismatch repair [dMMR]). In addition to the above tumours, Part E included subjects with metastatic 
urothelial carcinoma (mUC). 
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Table 42. Study objectives 

 

The study was divided into the following periods: Screening period; Treatment period consisting of Part 
A, Part B, Part C, Part D, and Part E; and a Safety Follow-up period (Figure 45). 

In Parts A and B, subjects were allocated into one of four groups (Groups 1-4) to be treated with either 
720 mg or 960 mg nivolumab SC with or without rHuPH20 administered manually by syringe or syringe 
pump. Four weeks after a single nivolumab SC dose, all subjects in Parts A and B received nivolumab 
IV 480 mg Q4W until progression (per RECIST v1.1), unacceptable toxicity, withdrawal of consent, 
completion of 104 weeks of treatment, crossover to 1200 mg nivolumab SC with rHuPH20 Q4W dosing 
in Part C, or study termination by the sponsor, whichever occurred first. 

Subjects in Parts A and B who were still on study at the time of the dose amendment were switched to 
nivolumab SC 1200 mg with rHuPH20 (2000 units/mL) Q4W manually by syringe in Part C.  

In Part D, subjects were treated with 1200 mg nivolumab SC with rHuPH20 (2000 units/mL) Q4W 
manually by syringe (Group 5).  

In Part E, subjects were treated with 600 mg nivolumab SC co-formulated with rHuPH20 (2000 
units/mL) Q2W manually by syringe (Group 6). The 600 mg Q2W regimen was expected to have a 
linear exposure profile (ie, ~50% lower Cmax and AUCtau) to that of the 1200 mg Q4W regimen 
assessed in previous cohorts. 

Figure 45. CA2098KX Study Design Schematic 
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Actual enrollment: 22 subjects were allocated to Part A. In Part B, the first 10 subjects were assigned to Group 3; the 
next 35 subjects were randomized 1:1 into Group 2 (n = 18) and Group 4 (n = 17).  

Patient disposition 

Table 43. End of Treatment and End of Study Period Subject Status Summary for Parts A, B, 
D, and Part E - All Treated Subjects in Parts A, B, D and Part E 
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Table 44. Key Baseline/Demographic Characteristics Summary - All Treated Subjects in 
Parts A, B, D and E 

 

 

Efficacy results 

Due to the interceding IV nivolumab administered in Parts A, B, and C of CA2098KX, efficacy results 
are presented only for Parts D and E in this report.  

Efficacy endpoints were exploratory for this study. Minimum follow-up for OS (defined as the time from 
last subject's first dose date to clinical cut-off date [07-Sep-2022]) was 24.4 and 6.0 months for Parts 
D and E, respectively. 
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Table 45. Efficacy Summary (Exploratory Endpoints) - All Treated Subjects in Parts D and E 
of Study CA2098KX 

 PART D 
N = 36 

Nivolumab SC 1200 mg  
+ rHuPH20 2000 U/mL Q4W 

PART E 
N = 36 

Nivolumab SC 600 mg  
+ rHuPH20 2000 U/mL Q2W 

BOR per Investigatora, n (%) 
Complete Response  0 0 
Partial Response 9 ( 25.0) 9c ( 25.0) 
Stable Disease 11 ( 30.6) 10 ( 27.8) 
Progressive Disease 14 ( 38.9) 13 ( 36.1) 
Unable to Determine 2 (  5.6) 4 ( 11.1) 

Death prior to disease 
assessment 1 (  2.8) 4 ( 11.1) 

Other 1 (  2.8) 0 

ORR per Investigatora 9/36 (25.0) 9/36 (25.0) 
ORRb (95% CI), % (12.1, 42.2) (12.1, 42.2) 

PFS per Investigator 
Median (95% CI), months 4.14 (2.66, 8.05) 6.16 (2.79, 8.15) 

6-month 40.0 (24.0, 55.5) 52.9 (35.1, 67.9) 

12-month 31.2 (16.8, 46.7) N.A 

OS 

Events, n (%) 19/36 14/36 

Median OS (95% CI), 
months 23.10 (13.96, N.A) 9.59 (6.08, N.A) 

6-month 77.8 (60.4, 88.2) 68.7 (50.6, 81.3) 

12-month 69.0 (51.0, 81.5) N.A 

 

2.6.6.  Discussion on clinical efficacy 

Design and conduct of clinical studies 

The pivotal trial for this application is study CA20967T, a phase 3, open-label, randomized, non-
inferiority trial of nivolumab SC vs nivolumab IV in patients with advanced or metastatic clear cell RCC. 
Patients were randomized 1:1 to receive either nivolumab SC 1200 mg (co-formulated with rHuPH20 
20,000 units) Q4W or nivolumab IV 3 mg/kg Q2W. The design of the study, including the comparator 
arm (nivolumab IV) and its dose (3 mg/kg) had been previously agreed during Scientific Advice. 
Randomisation was stratified by weight (< 80 kg vs ≥ 80 kg) and IMDC risk classification (favourable 
vs intermediate vs poor risk). 

The trial enrolled patients 18 years of age or older with histologically confirmed advanced or metastatic 
RCC with a clear cell component (including those with sarcomatoid features), and who received no 
more than 2 prior systemic treatment regimens. Patients with untreated, symptomatic CNS 
metastases; leptomeningeal metastases; or who received prior treatment with a checkpoint inhibitor, 
among others, were excluded from the study. The inclusion and exclusion criteria of the trial are 
deemed acceptable.  

The primary objective of the study was to demonstrate PK non-inferiority of nivo SC vs nivo IV, and 
the co-primary endpoints of Cavgd28 and Cminss were agreed during the latest SA. Additionally, the 
demonstration of ORR non-inferiority (with a minimum of 6 months of follow-up) was the key 
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secondary endpoint, tested in a hierarchical fashion to preserve overall experiment-wise Type I error 
rate (i.e. non-inferiority needs to be met for both PK co-primary endpoints, before ORR can be 
statistically tested). The other efficacy secondary endpoints (DCR, DOR, TTR, PFS and OS) were not 
powered.   

No formal interim analyses were planned. Instead, the protocol predefined three data-base locks, with 
its corresponding analyses. The primary analysis was planned to occur at a minimum of 6 months after 
the last patient was randomized, while the secondary analysis was to occur 12 months after the last 
patient was randomized. The final analysis was planned to be performed at the end of the study.  

During the conduct of the study, the MAH implemented 2 amendments to the protocol. The first 
amendment, which included the addition of Cavgd28 and Cminss as co-primary endpoints, occurred 
before any patient had been randomised, therefore no impact to the study results is expected. With 
the second amendment, among other minor changes, the MAH added nivo through concentration at 
week 17 as a PK secondary endpoint, following a request from FDA. These modifications are acceptable 
from a regulatory point of view. In general, important protocol deviations occurred in a similar 
frequency in both treatment arms.  

In total, 495 subjects were randomized, and 492 were treated (247 subjects in the nivo SC vs 245 in 
the nivo IV arm). At the time of the first DCO, only one patient in the nivo IV arm had completed 
treatment, while 64.8% in the nivo SC arm and 64.5% in the nivo IV arm had discontinued treatment. 
Among the reasons for treatment discontinuation, the most common was disease progression in both 
arms (approximately 44%), followed by adverse event unrelated to study drug (8.1% in the nivo SC 
arm vs 5.7% in the nivo IV arm) and study drug toxicity (5.7% in the nivo SC arm vs 6.1% in the nivo 
IV arm). 

Overall, baseline characteristics were balanced between both treatment arms. A higher proportion of 
patients in the nivo SC arm had metastatic disease compared with the nivo IV arm, both at initial 
diagnosis (51.6% vs 45.3%) and at study entry (99.6% vs 98.8%). Additionally, a higher proportion of 
patients in the nivo SC arm had a disease with sarcomatoid features at study entry (6.5% vs 2.4%), 
and the proportion of patients with CNS metastasis was also higher in the nivo SC arm (13.7% vs 
9.3%). Moreover, 10.9% of patients in the nivo SC arm had received two prior lines of therapy 
compared with 5.3% of patients in the nivo IV arm.  

Of note, IMDC risk category at baseline was a stratification factor, but some imbalances were detected 
since IMDC category per IRT and per CRF did not concur. Less subjects in the nivolumab SC arm 
(19.4%) were in the IMDC favourable risk category (Score 0) compared with the nivolumab IV arm 
(23.1%) per CRF; whereas the numbers were balanced per IRT (24.2% for nivolumab SC and 23.5% 
for nivolumab IV) which is understood, as these were the data considered for the randomization 
scheme. Considering that the total number of subjects with a discrepancy in IMDC risk classification 
between the IRT and CRF was 38 (15.3%) for the nivolumab SC arm and 44 (17.8%) for the 
nivolumab IV arm, the MAH has performed sensitivity analyses per both IRT and CRF and the results 
seem consistent, which is reassuring. Of note, these discrepancies were recorded as important protocol 
deviations, and stratification factors at randomization as per IRT were planned as supplementary 
analyses in SAP V2. 

Efficacy data and additional analyses 

At the DBL 21-Aug-2023, ORR per BICR was 24.2% (95% CI: 19.0, 30.0) for the nivo SC arm and 
18.2% (95% CI: 13.6, 23.6) for the nivo IV arm. Nivo SC demonstrated non-inferiority to nivo IV 
based on the ORR RR =1.33 (95% CI: 0.94, 1.87), as the lower bound of the 95% CI for RR was ≥ 
0.60. Nevertheless, superiority of nivo SC vs nivo IV in terms of ORR cannot be claimed as the lower 
bound of the 95% CI for RR was not >1.00. Results of ORR by investigator were in line with the results 
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obtained by BICR.  

Among all responders, median DOR per BICR was 14.49 months (95% CI: 7.52, N.A.) in the nivo SC 
arm, while the median was not reached in the nivo IV arm (95% CI: 13.90, N.A.). Indeed, more 
subjects had an event of progression or death in the nivo SC arm (31.7%) compared to the nivo IV 
arm (11.7%). Updated DOR results with the second DCO (21-Feb-2024) were provided during the 
procedure, and these were in line with the ones from the previous DCO: mDOR was 13.57 months 
(95% CI: 8.57, NA) in the nivo SC arm but was not reached in the nivo IV arm (95% CI: 15.70, NA). 
Even though it is acknowledged that the number of censored patients is still high in both SC and IV 
arm (42% and 72%, respectively), it is also unlikely that these results will completely revert. The fact 
that the duration of response is lower in the nivo SC gives rise to concerns. However, considering that 
the trial was not designed to show non-inferiority in DOR, no further regulatory action is proposed.  

Additional supportive analyses of ORR (based on stratification factors from IRT, CRF and CRF excluding 
subjects from Russia) also support the main ORR analysis. In addition, with the aim of giving 
robustness to the primary analysis results, the MAH was asked to present as supplementary analysis, 
alternative strategies for managing intercurrent events, such as a treatment policy approach. The 
study also demonstrated ORR non-inferiority between the nivo SC and nivo IV arms with a treatment 
policy.  

Slightly higher or similar ORRs were observed with nivolumab SC vs nivolumab IV across different 
subgroups. Unweighted ORR RRs were < 1 in a few subgroups (such as age ≥ 75 years, weight 
< 80 kg, KPS of 70), however the 95% CI were wide and the sample size is small, therefore 
hampering the interpretation of the results. Of note, it seems that patients with a higher body weight, 
especially ≥90 kg, have a higher ORR in the nivo SC arm compared to the nivo IV arm (ORR RR=3.5; 
95% CI: 1.2, 9.8); whereas patients with a lower body weight (<65 kg) seem to achieve higher 
responses in the nivo IV arm (ORR RR=0.9; 95% CI: 0.5, 1.8).  

Similar results between the nivo SC arm and the nivo IV arm were observed for disease control rate 
(62.9% vs 62.8% respectively, RR = 1.01) and median time to objective response (3.70 vs 3.68 
months, respectively).  

The primary definition of PFS accounts for subsequent therapy by censoring at the last evaluable 
tumour assessment on or prior to the date of subsequent therapy and was based on stratification 
factors from CRF. At the DBL 21-Aug-2023, 61.3% of subjects in the nivo SC arm had a PFS event 
(progression or death) compared to 59.5% of patients in the nivo IV arm. The proportions of patients 
censored and the reasons for censoring were balanced between both arms. Median PFS per BICR was 
7.23 months (95% CI: 5.13, 7.49) for the nivo SC arm and 5.65 months (95% CI: 5.29, 7.39) for the 
nivo IV arm (HR = 1.06 [95% CI: 0.84, 1.34]). The KM curves of PFS overlap and no major differences 
between both arms are observed. PFS per investigator results were overall consistent (HR = 1.14 
[95% CI: 0.90, 1.43]) with the results by BICR. PFS results based on stratification factors from CRF 
and IRT (HR = 1.07, 95% CI: 0.85, 1.35) were also consistent.  

The secondary definition of PFS is irrespective of subsequent therapy. Following this definition, 65.7% 
of subjects in the nivo SC arm had a PFS event (progression or death) compared to 63.2% of patients 
in the nivo IV arm. Median PFS per BICR 6.34 months (95% CI: 5.32, 7.43) for the nivo SC arm, and 
5.68 months (95% CI: 5.32, 7.39) for the nivo IV arm (HR = 1.06 [95% CI: 0.85, 1.32]). Also in this 
case, PFS per BICR results were consistent with PFS per investigator results (HR = 1.12 (95% CI: 
0.90, 1.40) and with results based on stratification factor from IRT (HR = 1.07, 95% CI: 0.86, 1.34).  

During the procedure assessment, the MAH presented updated efficacy results with the second DCO of 
21-Feb-2024 for ORR, DOR, PFS (primary and secondary definition), TTR and DCR. Overall, updated 
results were aligned with the ones previously submitted. However, median PFS (primary definition) in 



 
Assessment report   
EMA/CHMP/142870/2025  Page 126/163 
 

the nivo SC arm, which is 6.34 months, was slightly lower than the one reported in the previous DCO, 
which was 7.23 months. During the procedure, the MAH clarified that this difference was due to 5 
patients (out of 248) who had a shorter PFS in the second DCO compared to the primary analysis, and 
the justification provided was deemed acceptable. 

At the first DCO (24 Jul 2023), with a minimum follow-up of 8 months, a higher number of death 
events were observed in the nivo SC arm (29.4%) compared with the nivo IV arm (24.7%); HR = 1.25 
(95% CI: 0.89, 1.77). OS analysis results based on stratification factors from IRT (HR = 1.28 [95% 
CI: 0.91, 1.80]) were consistent with the primary analysis results (based on CRF).  

The MAH presented additional OS results (DCO of 21-Feb-2024) with a minimum follow-up of 15 
months. In the nivo SC arm, OS events were observed for 102/248 patients (41.1%) compared with 
90/247 subjects (36.4%) in the nivo IV arm. Even though the HR for OS had improved compared with 
the previous DCO (HR = 1.19 [95% CI: 0.90, 1.59]) it still favoured the nivo IV arm. Of note, at the 
latest round of the procedure, the MAH provided an updated ad-hoc OS analysis (DCO: 05-Sep-2024), 
with an additional 6.5 months of follow-up, which showed a HR of 1.08 (95% CI: 0.83, 1.39). 
Considering that PFS and OS were descriptive endpoints, not protected by multiplicity, and that the 
study was not powered to find differences in these endpoints, the observed results should be 
interpreted with caution, and also these were not included in SmPC section 5.1. 

Differences in the number of deaths could be due to imbalances in the number of early deaths 
(especially between the first three months) caused by the worse prognostic categories of the patients 
in the nivo SC arm. A summary table of demographic and baseline disease characteristics by treatment 
arm in patients who died during the first three and six months showed a higher prevalence of CNS 
metastasis compared with the overall population. Also, the proportion of patients with poor IMDC risk 
group was higher in patients who died during the first three months compared with the overall 
population. Even though CNS metastasis and poor IMDC risk group are considered risk factors for poor 
outcomes in RCC, numbers are too small to draw definitive conclusions. The MAH was recommended to 
provide final OS results once available, which is expected to occur around end of Q2 2026 (PAM REC). 

Subgroup analyses for OS were presented with the with the DCO of 21/02/2024. For almost all 
subgroups, HR was greater than one, therefore confirming the trend in favour of the IV arm observed 
in the overall population. Elderly patients (≥75 years old) seem to derive more survival benefit in the 
IV arm (HR=1.93, 95% CI: 0.96, 3.90) compared with younger patients (<65 years old), in which no 
apparent difference in terms of OS is observed between both arms (HR=1.0; 95% CI: 0.66, 1.51). 
Additionally, ORR RR for patients ≥75 years old is 0.7 (95% CI: 0.2, 2.2), therefore also favouring the 
IV arm. PFS results by age categories were requested during the procedure, and these were in line 
with the observations for OS and ORR: patients older than 75 years have worse PFS results in the nivo 
SC arm compared with the nivo IV arm (HR=1.41); while patients <65 years seem to obtain similar 
results regardless of the treatment arm (HR=0.92). However, the sample size of elderly patients is 
limited, and the study was not powered to detect differences in efficacy by age subgroups; therefore, 
no definitive conclusions can be drawn. 

Clinical outcome assessment results were generally similar in both arms, and it seems that patients 
generally maintain their baseline quality of life. However, considering that this was an open-label trial, 
these results should be interpreted with caution. 

When assessing the effect of immunogenicity on efficacy, for subjects who were nivolumab ADA 
positive on nivo SC (N=46) or nivo IV (N=15), ORR per BICR was numerically lower than for subjects 
who were nivolumab ADA negative. Nevertheless, in the nivo SC arm, the proportion of patients with 
stable disease was higher in the nivo ADA positive (54.5% vs 35.5% in ADA negative patients), while a 
higher number of patients had progressive disease in the nivo ADA negative (30.3%) compared with 
the nivo ADA positive (21.7%).  
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Finally, supportive study CA2098KX evaluated nivo SC across different tumour types, with and without 
rHuPH20, and at different doses (600, 720, 960 and 1200 mg). Considering that efficacy endpoints 
were exploratory and the limited sample size of the study, the results of this study should be 
interpreted with caution. 

Claimed indications 

For this new Opdivo SC formulation, the MAH is applying for all approved indications in solid tumours 
where nivolumab is administered as monotherapy (including maintenance after combination therapy) 
or in combination with chemotherapy or cabozantinib as long as the recommended dose for nivolumab 
is 240 mg administered Q2W and/or 480 mg administered Q4W. Treatment of adolescents (melanoma 
indications) is excluded from this extension application.  

This extrapolation approach is acceptable based on the several analyses and simulations that the MAH 
has performed (see Clinical Pharmacology section). 

2.6.7.  Conclusions on the clinical efficacy 

Study CA20967T demonstrated non-inferiority in terms of ORR between the nivo SC and nivo IV arms, 
as the lower bound of the 95% CI of the ORR RR was above the pre-defined non-inferiority margin of 
0.60. Median duration of response in the nivo SC arm was lower compared with the nivo IV arm but 
progression-free survival, time to response and disease control rate seem similar in both arms. In 
addition, the number of deaths in the nivo SC arm was higher compared with the nivo IV arm, and the 
OS HR was around 1.08, based on the latest data cut-off. Considering that OS, as well as other 
efficacy analyses such as DOR or PFS, were descriptive, not protected by multiplicity, results should be 
interpreted with caution. The MAH was recommended to provide final OS results once available (PAM-
REC). In conclusion, the results from study CA20967T support the use of nivolumab SC when 
administered in 600 mg every 2 weeks or 1200 mg every 4 weeks regimen in the applied indications. 

2.6.8.  Clinical safety 

The pivotal safety data supporting this extension is based on all 492 treated subjects receiving at least 
one dose of nivolumab SC (n = 247) or nivolumab IV (n = 245) in the pivotal Phase 3 Study 
CA20967T, with a data cut-off of 24-Jul-2023. 

2.6.8.1.  Patient exposure 

Subjects in the nivolumab SC arm received 8.6 doses on average, while subjects in the nivolumab IV 
arm received 17.7 doses on average (Table 46). Of note, the nivolumab SC regimen was 1200 mg 
Q4W and the nivolumab IV regimen was 3 mg/kg Q2W.  

Table 46. Cumulative Dose and Relative Dose Intensity Summary Study CA20967T- All 
Treated Subjects 

                                        Nivo SC                         Nivo IV                
                                        N = 247                         N = 245                

NUMBER OF DOSES RECEIVED                                                                       
  MEAN (SD)                             8.6 (5.8)                      17.7 (12.1)             
  MEDIAN (MIN - MAX)                    8.0 (1 - 25)                   17.0 (1 - 52)           
                                                                                               
CUMULATIVE DOSE (MG)                                                                           
  MEAN (SD)                         10338.462 (6990.640)                                       
  MEDIAN (MIN - MAX)                 9600.000 (1200.00 - 30000.00)                             
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                                        Nivo SC                         Nivo IV                
                                        N = 247                         N = 245                
CUMULATIVE DOSE (MG/KG)                                                                        
  MEAN (SD)                                                             53.191 (36.174)        
  MEDIAN (MIN - MAX)                                                    50.681 (3.00 - 156.41) 
                                                                                               
RELATIVE DOSE INTENSITY (%)                                                                    
  >= 110%                               0                               0                      
  90% TO < 110%                       223 ( 90.3)                     194 ( 79.2)              
  70% TO < 90%                         19 (  7.7)                      44 ( 18.0)              
  50% TO < 70%                          4 (  1.6)                       7 (  2.9)              
  < 50%                                 1 (  0.4)                       0                      

 

Table 47. Duration of Study Therapy Summary - All Treated Subjects 

 

Dose modifications and dose delays 

In the nivolumab SC arm, most subjects received all doses of the study medications without an 
injection interruption or dose delay (Table 48).  
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Table 48. Dose Delays and Infusion/Injection Interruptions of Study Therapy - All Treated 
Subjects 

 

 

2.6.8.2.  Adverse events 

Key safety results of Study CA20967T are presented below.  

Table 49. Summary of Safety Study CA20967T - All Treated Subjects 

Safety Parameters 

Number of Subjects (%) 

Nivo SC 
(N = 247) 

Nivo IV 
(N = 245) 

Deaths (Any Time) 73 (29.6)  60 (24.5) 
Primary Reason for Death   
 Disease 53 (21.5) 48 (19.6) 
 Study Drug Toxicity 3 (1.2) 1 (0.4) 
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Safety Parameters 

Number of Subjects (%) 

Nivo SC 
(N = 247) 

Nivo IV 
(N = 245) 

 Cardiovascular disease 4 (1.6) 3 (1.2) 
 Unknown 1 (0.4) 3 (1.2) 
 Othera 12 (4.9) 5 (2.0) 
Deaths within 30 days of last dose 15 (6.1)  9 (3.7) 
Primary Reason for Death   
 Disease 7 (2.8)  7 (2.9) 
 Cardiovascular Disease 3 (1.2)  1 (0.4) 
 Other 5 (2.0) 1 (0.4) 
Deaths within 100 days of last dose 47 (19.0)  35 (14.3) 
Primary Reason for Death   
 Disease 31 (12.6)  27 (11.0) 
 Study Drug Toxicity 2 (0.8)  1 (0.4) 
 Cardiovascular Disease 3 (1.2)  2 (0.8) 
 Unknown 1 (0.4) 0 
 Other 10 (4.0)  5 (2.0) 
 Any Grade Grade 3-4 Any Grade Grade 3-4 
All-causality SAEs 69 (27.9) 52 (21.1) 71 (29.0) 56 (22.9) 
Drug-related SAEs 17 (6.9) 16 (6.5) 17 (6.9) 16 (6.5) 
All-causality AEs leading to DC 25 (10.1) 18 (7.3) 29 (11.8) 21 (8.6) 
Drug-related AEs leading to DC 10 (4.0) 6 (2.4) 12 (4.9) 9 (3.7) 
All-causality AEs 230 (93.1)  87 (35.2) 229 (93.5) 100 (40.8) 
Drug-related AEs 146 (59.1) 24 (9.7) 158 (64.5) 36 (14.7) 
≥ 5% Drug-related AEs in Any Treatment 
 Pruritus  37 (15.0) 1 (0.4) 48 (19.6) 0 
 Hypothyroidism 22 (8.9) 0 24 (9.8) 0 
 Rash 16 (6.5) 1 (0.4) 18 (7.3) 2 (0.8)       
 Asthenia 14 (5.7) 1 (0.4) 9 (3.7) 2 (0.8) 
 Diarrhea 13 (5.3)  0 12 (4.9) 1 (0.4) 
 Fatigue 10 (4.0)  0 27 (11.0) 2 (0.8) 
 Arthralgia  10 (4.0) 0 22 (9.0) 1 (0.4) 
 Anaemia  6 (2.4) 1 (0.4) 13 (5.3) 3 (1.2) 
 Blood thyroid stimulating hormone increased 6 (2.4) 0 13 (5.3) 0 
All-causality Select AEs by Category 
 Skin 64 (25.9) 4 (1.6) 74 (30.2) 3 (1.2) 
 Endocrine 40 (16.2) 6 (2.4) 52 (21.2) 3 (1.2) 
 Gastrointestinal 26 (10.5) 1 (0.4) 34 (13.9) 1 (0.4) 
 Hepatic 40 (16.2) 11 (4.5) 50 (20.4) 12 (4.9) 
 Renal 29 (11.7) 4 (1.6) 44 (18.0) 1 (0.4) 
 Pulmonary 13 (5.3) 4 (1.6) 9 (3.7) 3 (1.2) 
 Hypersensitivity/Infusion Reactions 3 (1.2) 1 (0.4) 9 (3.7) 0 
Drug-related Select AEs by Category 
 Skin 57 (23.1) 4 (1.6) 65 (26.5) 3 (1.2) 
 Endocrine 31 (12.6) 2 (0.8) 44 (18.0) 3 (1.2) 
 Gastrointestinal 15 (6.1) 0 13 (5.3) 1 (0.4) 
 Hepatic 20 (8.1)  5 (2.0) 27 (11.0) 9 (3.7) 
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Safety Parameters 

Number of Subjects (%) 

Nivo SC 
(N = 247) 

Nivo IV 
(N = 245) 

 Pulmonary 13 (5.3)  4 (1.6) 8 (3.3) 2 (0.8) 
 Renal 7 (2.8) 0 12 (4.9) 0 
 Hypersensitivity/Infusion Reactions 1 (0.4)  1 (0.4) 6 (2.4) 0 
Drug-related Local Site Reactions within 100 Days of 
Last Doseb 17 (6.9) 0 5 (2.0) 0 

≥ 2 subjects AEs in Any Treatment     
 Injection site erythema 5 (2.0) 0 0 0 
 Application site pain 2 (0.8) 0 0 0 
 Injection site edema 2 (0.8) 0 0 0 
 Infusion related reaction 0 0 5 (2.0) 0 
AEs in the Broad SMQ of Anaphylactic Reactions 
within 100 days of last dose 90 (36.4) 7 (2.8) 106 (43.3) 6 (2.4) 

≥ 5% AEs in Any Treatment     
 Pruritus  41 (16.6) 1 (0.4) 52 (21.2) 0 
 Cough 27 (10.9) 0 29 (11.8) 0 
 Rash 20 (8.1) 1 (0.4) 20 (8.2) 2 (0.8) 
 Dyspnea  11 (4.5) 5 (2.0) 18 (7.3) 1 (0.4) 
All-causality Non-endocrine IMAEs within 100 days of last dose 
where Immune Modulating Medication was Initiated by Category 
 Rash 17 (6.9) 2 (0.8) 12 (4.9) 3 (1.2) 
 Diarrhea/Colitis 7 (2.8) 1 (0.4) 5 (2.0) 0 
 Hepatitis 6 (2.4) 4 (1.6) 14 (5.7) 9 (3.7) 
 Pneumonitis 7 (2.8) 2 (0.8) 7 (2.9) 2 (0.8) 
 Nephritis and Renal Dysfunction 3 (1.2) 0 2 (0.8) 0 
 Hypersensitivity 1 (0.4) 0 2 (0.8) 0 
All-causality Endocrine IMAEs within 100 days of last dose by Category 
 Hypothyroidism/Thyroiditis 24 (9.7) 0 25 (10.2) 0 
 Hyperthyroidism 2 (0.8) 0 11 (4.5) 0 
 Adrenal Insufficiency 5 (2.0) 2 (0.8) 2 (0.8) 0 
 Diabetes Mellitus 1 (0.4) 1 (0.4) 1 (0.4) 1 (0.4) 
 Hypophysitis 0 0 3 (1.2) 2 (0.8) 
All-causality OESIs within 100 days of last dose by Category 
 Myositis/Rhabdomyolysis 0 0 2 (0.8) 2 (0.8) 
 Uveitis 1 (0.4) 1 (0.4) 0 0 
 Myocarditis 1 (0.4) 1 (0.4) 0 0 
 Pancreatitis 1 (0.4) 1 (0.4) 1 (0.4) 0 

MedDRA Version 26.0. CTC Version 5.0. 

Note: Includes events reported between first dose and 30 days after last dose of study therapy except otherwise indicated. 

a Other reasons for death (any time):  

− Nivo SC: hip fracture related complications, suicide, diabetic ketoacidosis, shortness of breath, acute respiratory failure, left lung base 

pneumonia, multi-organ failure, COVID-related pneumonia, intraparenchymal hemorrhage, delirium, acute respiratory insufficiency, 

hyperkalemia 

− Nivo IV: perforation of thin intestinal, acute diverticulitis, upper GI bleeding, kidney failure, multi-organ failure 

b Local injection- or infusion-site reactions adverse events include PTs under SOC of “General disorders and administration site conditions” which contain 

the words of “Administration site”, “Injection site”, “Puncture site”, “Infusion site”, and PTs under SOC of “Injury, poisoning and procedural 
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complications” which contains the words “Injection related reaction” or “Infusion related reaction.” For Study CA20967T, PTs containing the word 

“Application site” have also been included since the events were reported in reference to local injection reactions. 

 
Table 50. Adverse Events by Worst CTC Grade in ≥ 5% of All Treated Subjects in Any 
Treatment 
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Table 51. Drug-related Adverse Events by Worst CTC Grade in ≥ 5% of All Treated Subjects 
in Any Treatment 
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Table 52. Summary of Drug-Related Adverse Events (Re-mapped Terms) by Worst CTC 
Grade (Any Grade, Grade 3-4, Grade 5) with 30 Days Follow-up in ệ 5% of All Treated 
Subjects with Nivolumab Monotherapy 

 

 

MedDRA Version: 26.0; CTC Version 5.0 for CA20967T 
Includes events reported between first dose and last dose of therapy + 30 days 
Some preferred terms are re-mapped based on BMS medical review 

2.6.8.3.  Serious adverse event/deaths/other significant events 

Deaths 



 
Assessment report   
EMA/CHMP/142870/2025  Page 135/163 
 

Table 53. Death Summary Study CA20967T - All Treated Subjects 

                                                                   Number of Subjects (%)      
                                                            ---------------------------------- 
                                                             Nivolumab SC        Nivolumab IV  
                                                                N = 247             N = 245    
---------------------------------------------------------------------------------------------- 
NUMBER OF SUBJECTS WHO DIED (%)                                73 ( 29.6)          60 ( 24.5)  
  PRIMARY REASON FOR DEATH (%)                                                                 
    DISEASE                                                    53 ( 21.5)          48 ( 19.6)  
    STUDY DRUG TOXICITY                                         3 (  1.2)           1 (  0.4)  
    CARDIOVASCULAR DISEASE                                      4 (  1.6)           3 (  1.2)  
    UNKNOWN                                                     1 (  0.4)           3 (  1.2)  
    OTHER                                                      12 (  4.9)           5 (  2.0)  
                                                                                               
NUMBER OF SUBJECTS WHO DIED WITHIN 30 DAYS OF LAST DOSE (%)    15 (  6.1)           9 (  3.7)  
  PRIMARY REASON FOR DEATH (%)                                                                 
    DISEASE                                                     7 (  2.8)           7 (  2.9)  
    CARDIOVASCULAR DISEASE                                      3 (  1.2)           1 (  0.4)  
    OTHER                                                       5 (  2.0)           1 (  0.4)  
                                                                                               
NUMBER OF SUBJECTS WHO DIED WITHIN 100 DAYS OF LAST DOSE (%)   47 ( 19.0)          35 ( 14.3)  
  PRIMARY REASON FOR DEATH (%)                                                                 
    DISEASE                                                    31 ( 12.6)          27 ( 11.0)  
    STUDY DRUG TOXICITY                                         2 (  0.8)           1 (  0.4)  
    CARDIOVASCULAR DISEASE                                      3 (  1.2)           2 (  0.8)  
    UNKNOWN                                                     1 (  0.4)           0          
    OTHER                                                      10 (  4.0)           5 (  2.0) 

 

In the nivo SC arm, “other reasons” for death were the following: fracture related complications, 
suicide, diabetic ketoacidosis, shortness of breath, acute respiratory failure, left lung base pneumonia, 
multi-organ failure, COVID-related pneumonia, intraparenchymal hemorrhage, delirium, acute 
respiratory insufficiency and hyperkalemia.  

In the nivo IV arm, “other” reasons included: perforation of thin intestinal, acute diverticulitis, upper 
GI bleeding, kidney failure, multi-organ failure. None of these deaths were considered to be study-drug 
related according to the investigator.  

Deaths related to the medicinal product 

In the SC arm, 3 deaths due to study drug toxicity according to the investigator:  

• A 73-year-old male subject who died 33 days after his last dose (total 2 doses received) due to 
myopathy (muscular weakness - myasthenia) and respiratory failure. Fourteen days after the 
2nd nivo SC dose, it was reported that the subject presented with Grade 3 muscular weakness. 
The subject received treatment with corticosteroids, furosemide, and enoxaparin while study 
therapy was discontinued; however, the condition did not improve.  

• An 82-year-old male subject who died 57 days after a single dose of study therapy with death 
reported as due to colitis complications. Study drug was withheld one month after the first 
dose due to health deterioration. Forty-five days after the initiation of study therapy, it was 
reported that the subject presented with Grade 4 colitis along with intestinal perforation and 
abscess, bloody diarrhea and sepsis.  

• A 74-year-old male subject who died 133 days after his last dose of study therapy with death 
reported as due to myocarditis. The study drug was withdrawn 18 days after the third cycle of 
study due to myocarditis, however the subject´s condition continued to deteriorate and the 
patient died.  

In the nivo IV arm, there was one death due to study drug toxicity. This was a 61-year old male who 
died 38 days after his last dose of study therapy with death reported as due to immune-mediated 
pneumonitis and pneumocystis jirovecii bronchopneumonia, and disease progression. The study 
treatment was first delayed when the patient was diagnosed with Grade 2 immune-mediated lung 
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disease associated with dyspnea, and then study drug was discontinued when the pneumonia was 
reported.   

Serious adverse events 

Table 54. Serious Adverse Events Reported in ệ 1% of All Treated Subjects in Any Treatment 

 

Table 55. Drug-related Serious Adverse Events Reported in ệ 2 Subjects of All Treated 
Subjects in Any Treatment 

 

Select AEs 
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Table 56. Select Adverse Events by Worst CTC Grade in ệ 1% of All Treated Subjects in Any 
Treatment 
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Table 57. Drug-Related Select Adverse Events by Worst CTC Grade in All Treated Subjects in 
Any Treatment 
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Table 58. Onset, Management, and Resolution of Drug-Related Select AEs - All Nivolumab SC 
(N=247) and Nivolumab IV (N=245) Treated Subjects 

 

Immune-mediated AEs 
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Table 59. Onset, Management, and Resolution of All-Causality IMAEs within 100 days of Last 
Dose - All Nivo SC (N=247) and Nivo IV (N=245) Treated Subjects 

 

Other events of special interest 

Table 60. Treatment, Onset, and Resolution Information for Other Events of Special Interest 
- All Treated Subjects 
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A higher proportion of subjects in the nivo SC arm were reported with local injection site reactions 
compared with subjects in the nivo IV arm, regardless of causality (Table 61). The median duration of 
infusion/injection AEs was 2.00 vs 0.01 days in the nivo SC and nivo IV arms, respectively. No Grade 
3-5 events were reported. 

Table 61. Local Injection or Infusion-site Reactions Summary with 100 Days Follow Up by 
Worst CTC Grade - (Any Grade, Grade 3-4, Grade 5) - All Treated Subjects 

 

There were no reported cases of anaphylactic reactions in either the nivolumab SC or the nivolumab IV 
arm. Most of the AEs in the broad SMQ of anaphylactic reaction were non-serious and mild to moderate 
(Grade 1-2) in severity.  
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Table 62. Adverse Events in the Broad SMQ of Anaphylactic Reaction Summary with 100 
Days Follow Up by Worst CTC Grade - (Any Grade, Grade 3-4, Grade 5) in Study CA20967T - 
All Treated Subjects 

 

2.6.8.4.  Laboratory findings 

A summary of on-treatment laboratory parameters that worsened relative to baseline is provided in 
table below.  

Table 63. Summary of On-treatment Worst CTC Grade (Grade 1-4 and Grade 3-4) Laboratory 
Parameters that Worsened Relative to Baseline within 30 Days Follow-up (SI Units) in Study 
CA20967T and in the Pooled Nivolumab IV Monotherapy Group Excluding Study CA20967T- 
All Treated Subjects 
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Liver tests  

During the treatment period, abnormalities (increases) in hepatic parameters (ALP, AST, ALT, and total 
bilirubin) were primarily Grade 1-2 in each treatment arm. A greater proportion of subjects in the nivo 
IV arm had concurrent ALT or AST >3 × ULN with total bilirubin >1.5 × ULN within 30 days (2.5%) 
compared to the nivo SC arm (1.3%). 

Kidney function tests 

Most abnormalities in creatinine (increases from baseline) were reported as Grade 1 or 2. In the nivo 
SC arm, 2 subjects had a Grade 3 increased creatinine level, and 1 subject had a Grade 4 increased 
creatinine level. In the nivo IV arm, 1 subject had a Grade 3 increased creatinine level. 

Thyroid function tests 

TSH (SI units) increases (>ULN) from baseline (≤ ULN) were reported in similar proportions of 
subjects in the nivo SC and nivo IV treatment arms (26.9% and 26.8%, respectively). Decreases 
(<LLN) from baseline with TSH  LLN at baseline were reported in a numerically higher number of 
subjects in the nivo IV arm (56 [23.4%]) than in the nivo SC arm (44 [19.4%]). 

Electrolytes 

Most subjects had normal electrolyte levels during the treatment reporting period. Abnormalities in 
electrolytes during treatment were primarily Grade 1 to 2 in severity. The following Grade 3 electrolyte 
abnormalities were reported in all treated subjects with on-treatment laboratory results:  

• Nivo SC: hyponatremia (3.0%), hyperkalemia (3.0%), hypercalcemia (2.1%), hypokalemia 
(0.9%), hypernatremia (0.4%).  

• Nivo IV: hyperkalemia (2.9%), hypercalcemia (2.0%), hyponatremia (1.6%), hypocalcemia 
(0.8%), hypernatremia (0.4%), hypokalemia (0.4%).  

Grade 4 electrolyte abnormalities were reported in 1-2 subjects in each treatment arm, with the 
exception of hypercalcemia, which was reported in 5 (2.0%) subjects in the nivo IV arm. 

2.6.8.5.  In vitro biomarker test for patient selection for safety 

Not applicable 
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2.6.8.6.  Safety in special populations 

Table 64. All-Causality AEs Classified by Worst CTC Grade and by Age, Sex, Race, and Region 
- All Treated Subjects 

All-Causality AEs (n [%]) 

 Nivolumab SC Nivolumab IV 

 N Any 
Grade 

Grade 
3-4 

Grade 
5 N Any 

Grade 
Grade 

3-4 
Grade 

5 

Total 247 230 
(93.1) 87 (35.2) 10 (4.0) 245 229 

(93.5) 100 (40.8) 6 (2.4) 

By Age (years)         

  < 65 129 120 
(93.0) 44 (34.1) 4 (3.1) 115 107 

(93.0) 46 (40.0) 3 (2.6) 

  ≥ 65 and < 75 84 78 (92.9) 29 (34.5) 1 (1.2) 97 90 (92.8) 42 (43.3) 2 (2.1) 

  ≥ 75 and < 85 30 28 (93.3) 13 (43.3) 4 (13.3) 30 29 (96.7) 12 (40.0) 1 (3.3) 

  ≥ 65 118 110 
(93.2) 43 (36.4) 6 (5.1) 130 122 

(93.8) 54 (41.5) 3 (2.3) 

  ≥ 75 34 32 (94.1) 14 (41.2) 5 (14.7) 33 32 (97.0) 12 (36.4) 1 (3.0) 

  ≥ 85 4 4 (100.0) 1 (25.0) 1 (25.0) 3 3 (100.0) 0 0 

By Sex         

  Male 163 152 
(93.3) 

54 (33.1) 8 (4.9) 171 159 
(93.0) 

74 (43.3) 4 (2.3) 

  Female 84 78 (92.9) 33 (39.3) 2 (2.4) 74 70 (94.6) 26 (35.1) 2 (2.7) 

By Race         

  White 204 189 
(92.6) 72 (35.3) 9 (4.4) 215 200 

(93.0) 86 (40.0) 6 (2.8) 

  Black or African 
American 0 0 0 0 2 2 (100.0) 1 (50.0) 0 

  Asian 3 3 (100.0) 0 1 (33.3) 1 1 (100.0) 1 (100.0) 0 

American Indian 
or Alaska Native 2 2 (100.0) 1 (50.0) 0 3 3 (100.0) 2 (66.7) 0 

  Other  38 36 (94.7) 14 (36.8) 0 24 23 (95.8) 10 (41.7) 0 

By Region         

US and EU  67 61 (91.0) 20 (29.9) 2 (3.0) 75 65 (86.7) 29 (38.7) 3 (4.0) 

Mexico and 
South America 

158 149 
(94.3) 

61 (38.6) 7 (4.4) 147 144 
(98.0) 

62 (42.2) 3 (2.0) 

Rest of World 22 20 (90.9) 6 (27.3) 1 (4.5) 23 20 (87.0) 9 (39.1) 0 
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Table 65. Summary of On-treatment Adverse Events by Age Group - All Treated Subjects 
with Nivolumab Monotherapy 
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2.6.8.7.  Immunological events 

Table 66. Anti-drug Antibody Assessments Summary in Study CA20967T - All 
Immunogenicity Evaluable Subjects with Baseline and at Least One Post-baseline 
Assessment 

 

Of all treated subjects evaluable for ADA in the nivolumab SC arm, local site reaction AEs were 
reported in a greater proportion of ADA positive subjects compared to ADA negative subjects.  
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Table 67. Local Injection- or Infusion-Site Reactions Summary by Nivolumab ADA Status 
(Positive, Negative) - All Treated Subjects with Nivolumab ADA Positive or ADA Negative 

 

Table 68. Local Injection- or Infusion-Site Reactions Summary by rHuPH20 ADA Status 
(Positive, Negative) - All Treated Subjects with rHuPH20 ADA Positive or ADA Negative 

 

Table 69. AEs in the Broad SMQ of Anaphylactic Reaction Summary by Nivolumab ADA Status 
(Positive, Negative) - All Treated Subjects with Nivolumab ADA Positive or ADA Negative 
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Table 70. AEs in the Broad SMQ of Anaphylactic Reaction Summary by rHuPH20 ADA Status 
(Positive, Negative) - All Treated Subjects with rHuPH20 ADA Positive or ADA Negative 

 

2.6.8.8.  Safety related to drug-drug interactions and other interactions 

Not applicable 

2.6.8.9.  Discontinuation due to adverse events 

AEs leading to discontinuation 

Table 71. Adverse Events Leading to Discontinuation in 2 or More Subjects of All Treated 
Subjects in Any Treatment 
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Table 72. Drug-related Adverse Events Leading to Discontinuation in All Treated Subjects in 
Any Treatment 

 

 

AEs leading to dose delay 
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Table 73. Adverse Events Leading to Dose Delay in ệ 1% of All Treated Subjects in Any 
Treatment 

 

 

 

Updated safety data (DCO: 21-Feb-2024) 

A summary of safety data with the latest DCO that was provided during the procedure is shown below.  

Table 74. Summary of Safety - All Treated Subjects in CA20967T (21-Feb-2024 data cutoff) 

Safety Parameters 

Number of Subjects (%) 
Nivo SC 

(N = 247) 
Nivo IV 

(N = 245) 
Deaths (Any Time) 102 (41.3) 88 (35.9) 
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Safety Parameters 

Number of Subjects (%) 
Nivo SC 

(N = 247) 
Nivo IV 

(N = 245) 
Primary Reason for Death   
 Disease 75 (30.4) 71 (29.0) 
 Study Drug Toxicity 3 (1.2) 2 (0.8) 
 Cardiovascular disease 4 (1.6) 3 (1.2) 
 Unknown 1 (0.4) 4 (1.6) 
 Othera 19 (7.7) 8 (3.3) 
Deaths within 30 days of last dose 16 (6.5)  12 (4.9) 
Primary Reason for Death   
 Disease 8 (3.2)  9 (3.7) 
 Cardiovascular Disease 3 (1.2)  1 (0.4) 
 Other 5 (2.0) 2 (0.8) 
Deaths within 100 days of last dose 53 (21.5)  42 (17.1) 
Primary Reason for Death   
 Disease 35 (14.2)  32 (13.1) 
 Study Drug Toxicity 2 (0.8)  1 (0.4) 
 Cardiovascular Disease 3 (1.2)  2 (0.8) 
 Unknown 1 (0.4) 0 
 Other 12 (4.9)  7 (2.9) 

 Any 
Grade 

Grade 
3-4 

Any 
Grade 

Grade 
3-4 

All-causality SAEs 76 (30.8) 58 (23.5) 82 (33.5) 62 (25.3) 
Drug-related SAEs 20 (8.1) 19 (7.7) 20 (8.2) 19 (7.8) 
All-causality AEs leading to DC 31 (12.6) 23 (9.3) 34 (13.9) 24 (9.8) 
Drug-related AEs leading to DC 11 (4.5) 7 (2.8) 13 (5.3) 9 (3.7) 
All-causality AEs 230 (93.1)  99 (40.1) 231 (94.3) 114 (46.5) 
Drug-related AEs 152 (61.5) 29 (11.7) 161 (65.7) 42 (17.1) 
≥ 5% Drug-related AEs in Any Treatment 
 Pruritus  39 (15.8) 1 (0.4) 49 (20.0) 0 
 Hypothyroidism 22 (8.9) 0 25 (10.2) 0 
 Rash 17 (6.9) 1 (0.4) 20 (8.2) 2 (0.8) 
 Asthenia 14 (5.7) 1 (0.4) 10 (4.1) 2 (0.8) 
 Diarrhea 13 (5.3)  0 15 (6.1) 1 (0.4) 
 Fatigue 12 (4.9)  0 28 (11.4) 5 (2.0) 
 Aspartate aminotransferase increased 10 (4.0) 1 (0.4) 16 (6.5) 4 (1.6) 
 Alanine aminotransferase increased 9 (3.6) 0 18 (7.3) 6 (2.4) 
 Blood creatinine increased 8 (3.2) 0 13 (5.3) 0 
 Arthralgia  14 (5.7) 0 27 (11.0) 1 (0.4) 
 Anaemia  11 (4.5) 2 (0.8) 15 (6.1) 3 (1.2) 
 Blood TSH increased 7 (2.8) 0 13 (5.3) 0 
All-causality Select AEs by Category 
 Skin 68 (27.5) 4 (1.6) 77 (31.4) 4 (1.6) 
 Endocrine 40 (16.2) 6 (2.4) 52 (21.2) 3 (1.2) 
 Gastrointestinal 30 (12.1) 1 (0.4) 44 (18.0) 1 (0.4) 
 Hepatic 43 (17.4) 14 (5.7) 55 (22.4) 14 (5.7) 
 Renal 34 (13.8) 4 (1.6) 51 (20.8) 3 (1.2) 
 Pulmonary 12 (4.9) 4 (1.6) 10 (4.1) 3 (1.2) 
 Hypersensitivity/Infusion Reactions 3 (1.2) 1 (0.4) 10 (4.1) 0 

 Any 
Grade 

Grade 
3-4 

Any 
Grade 

Grade 
3-4 

Drug-related Select AEs by Category 
 Skin 60 (24.3) 4 (1.6) 67 (27.3) 3 (1.2) 
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Safety Parameters 

Number of Subjects (%) 
Nivo SC 

(N = 247) 
Nivo IV 

(N = 245) 
 Endocrine 31 (12.6) 2 (0.8) 44 (18.0) 3 (1.2) 
 Gastrointestinal 15 (6.1) 0 17 (6.9) 1 (0.4) 
 Hepatic 23 (9.3)  8 (3.2) 31 (12.7) 10 (4.1) 
 Pulmonary 12 (4.9)  4 (1.6) 8 (3.3) 2 (0.8) 
 Renal 8 (3.2) 1 (0.4) 14 (5.7) 0 
 Hypersensitivity/Infusion Reactions 1 (0.4)  1 (0.4) 7 (2.9) 0 
Drug-related Local Site Reactions within 100 Days of Last Doseb 
≥ 2 subjects AEs in Any Treatment 18 (7.3) 0 5 (2.0) 0 
 Injection site erythema 6 (2.4) 0 0 0 
 Application site pain 2 (0.8) 0 0 0 
 Injection site reaction 2 (0.8) 0 0 0 
 Injection site edema 2 (0.8) 0 0 0 
 Infusion related reaction 0 0 5 (2.0) 0 
Drug-Related AEs in the Broad SMQ of Anaphylactic Reactions within 100 days of 
follow up 
≥ 5% AEs in Any Treatment     
 Pruritus  40 (16.2) 1 (0.4) 49 (20.0) 0 
 Rash 17 (6.9) 1 (0.4) 20 (8.2) 2 (0.8) 
All-causality Non-endocrine IMAEs within 100 days of last dose where Immune 
Modulating Medication was Initiated by Category 
 Rash 18 (7.3) 2 (0.8) 15 (6.1) 3 (1.2) 
 Diarrhea/Colitis 8 (3.2) 1 (0.4) 7 (2.9) 0 
 Hepatitis 9 (3.6) 7 (2.8) 18 (7.3) 12 (4.9) 
 Pneumonitis 7 (2.8) 3 (1.2) 7 (2.9) 2 (0.8) 
 Nephritis and Renal Dysfunction 4 (1.6) 0 2 (0.8) 0 
 Hypersensitivity 1 (0.4) 0 2 (0.8) 0 
All-causality Endocrine IMAEs within 100 days of last dose by Category 
 Hypothyroidism/Thyroiditis 24 (9.7) 0 27 (11) 1 (0.4) 
 Hyperthyroidism 3 (1.2) 0 11 (4.5) 0 
 Adrenal Insufficiency 6 (2.4) 2 (0.8) 3 (1.2) 0 
 Diabetes Mellitus 1 (0.4) 1 (0.4) 3 (1.2) 2 (0.8) 
 Hypophysitis 0 0 3 (1.2) 2 (0.8) 
All-causality OESIs within 100 days of last dose by Category 
 Myositis/Rhabdomyolysis 0 0 3 (1.2) 3 (1.2) 
 Uveitis 1 (0.4) 1 (0.4) 0 0 
 Myocarditis 1 (0.4) 1 (0.4) 0 0 
 Pancreatitis 1 (0.4) 1 (0.4) 1 (0.4) 0 

MedDRA Version 26.1. CTC Version 5.0. 
Note: Includes events reported between first dose and 30 days after last dose of study therapy except 

otherwise indicated. 
a Other reasons for death (any time), by subject; new events of death reported post DBL for the primary 
CSR are underlined. These events were not considered to be related to the study drug per Investigator’s 
assessment, but rather to underlying disease or its complications and/or comorbidities. 
− Nivo SC:  

o suicide (n=1), acute respiratory failure (n=1), shortness of breath (n=1), delirium (n=1), 
diabetic ketoacidosis (n=1), multi-organ failure (n=1), hyperkalemia (n=1), covid-related 
pneumonia (n=1), acute respiratory insufficiency (n=1), left lung base pneumonia (n=1), 
intraparenchymal hemorrhage (n=1), hip fracture related complications (n=1)  

o sars-cov2 positive bilateral pneumonia (n=1), pneumonia and progressive disease (n=1), 
pneumonia (n=1), acute kidney failure (n=1), covid-19 infection (n=1), septicemia, pleural 
effusion, and disease (n=1), klebsiella pneumoniae biliary sepsis (n=1)   

− Nivo IV:  
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o upper GI bleeding (n=1), acute diverticulitis (n=1), perforation of thin intestinal wall (no colitis 
reported) (n=1), multi-organ failure (n=1), kidney failure (n=1) 

o acute respiratory failure (n=1), AE unrelated to study drug (acute renal insufficiency) (n=1), 
respiratory failure (n=1) 

b Local injection- or infusion-site reactions adverse events include PTs under SOC of “General disorders 
and administration site conditions” which contain the words of “Administration site”, “Injection site”, 
“Puncture site”, “Infusion site”, and PTs under SOC of “Injury, poisoning and procedural complications” 
which contains the words “Injection related reaction” or “Infusion related reaction.” For Study CA20967T, 
PTs containing the word “Application site” have also been included since the events were reported in 
reference to local injection reactions. 

2.6.8.10.  Post marketing experience 

Not applicable 

2.6.9.  Discussion on clinical safety 

The pivotal safety data supporting this extension is based on all 492 treated subjects receiving at least 
one dose of nivolumab SC (n = 247) or nivolumab IV (n = 245) in the pivotal Phase 3 Study 
CA20967T, with a data cut-off of 24-Jul-2023. The minimum follow-up was 8 months, and the median 
follow-up was around 10 months. Although no major differences are expected in this trial, these data 
might be of interest for other claimed indications where exposure to nivolumab can be significantly 
longer. 

The mean duration of therapy for the nivo SC arm and the nivo IV arm was 7.31 months and 8.23 
months, respectively. A difference of 0.5 months between both arms was expected due to the 
differences in posology (Q4W vs Q2W, respectively). Still, the duration of therapy seems to be slightly 
higher in the nivo IV arm, and this could be explained due to the higher percentage of dose delays 
compared with the nivo SC arm (54.7% of patients in the nivo IV arm had at least one dose delayed 
compared to 36.0% in the nivo SC arm). Of note, both the length of dose delay and the reasons for 
dose delay were similar between both arms. 

The proportion of patients who reported an AE during the trial was similar between both treatment 
arms (93.1% in the nivo SC arm vs 93.5% in the nivo IV arm). By SOC, only gastrointestinal disorders 
were slightly more common in the SC arm, whereas all the other AEs by SOC were more common in 
the IV arm, with the highest differences observed for: investigations (17.4% difference), nervous 
system disorders (10.7% difference) and musculoskeletal and connective tissue disorders (10.5% 
difference). By PT, constipation (7.7% vs 6.1%) and asthenia (13.0 vs 9.4%) were more common in 
the SC arm compared with the nivo IV arm, however no differences >10% were observed between 
both arms.  

In the nivo SC arm, G3-4 AEs reported in ≥2% of patients were anemia (5.7%), hyperglycemia and 
hyperkalemia (2.4% each) and dyspnea (2.0%); while in the nivo IV arm, the most common G3-4 AEs 
were anemia (8.6%), hypercalcemia (2.9%), fatigue, hyperglycemia and hyponatremia (2.0% each). 
Pneumonitis, immune-mediated hepatitis and adrenal insufficiency were the three most frequently 
reported drug-related G3-4 AEs in the SC arm, compared to anemia and increased AST and ALT in the 
IV arm.  

A higher proportion of patients had died by the time of the DCO in the nivo SC arm (29.6%), compared 
with 24.5% in the nivo IV arm. In both arms, the primary reason for death was disease progression 
(21.5% in the nivo SC arm vs 19.6% in the nivo IV arm). The percentage of patients who died within 
30 and 100 days after the last dose was also higher in the nivo SC compared to nivo IV (6.1% vs 3.7% 
and 19.0% vs 14.3%, respectively). In total, three deaths due to study drug toxicity were reported in 
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the nivo SC arm (myopathy, colitis and myocarditis), compared with 1 death in the nivo IV arm 
(immune-mediated pneumonitis/pneumonia).  

There were 12 deaths in the nivo SC arm classified as “other”, which included respiratory events 
(shortness of breath, respiratory failure/insufficiency) but also others such as multi-organ failure and 
pneumonias. This number is quite high compared to the nivo IV arm, in which 5 deaths due to “other” 
reasons were reported, and were due to diverse reasons such as GI complications, multi-organ failure 
or kidney failure.  

A similar proportion of patients reported a SAE in both arms (27.9% in the nivo SC arm and 29.0% in 
the nivo IV arm). Pleural effusion and pneumonitis were more commonly reported in the nivo SC arm 
(1.6% vs 0.4% in the nivo IV arm), and all cases were G3-4 in both arms. On the contrary, pulmonary 
embolism was more frequently reported in the nivo IV arm (1.6% vs 0% in the nivo SC arm). With 
regards to drug-related SAEs, pneumonitis was more frequently reported in the nivo SC arm (1.6% vs 
0.4% in the nivo IV arm), followed by immune-mediated hepatitis (0.8% vs 0% in the nivo SC arm). 
In the nivo IV arm, drug-related SAEs were more diverse in nature, including hyponatremia, 
hypophysitis, ALT and AST increased (0.8% each), among others.  

Overall, the incidence of select AEs was slightly lower in the nivo SC arm compared to the nivo IV 
arm. By PT, the select AEs that were slightly more frequent in the nivo SC arm compared with the nivo 
IV arm were: pneumonitis (4.9% vs 2.4%), rash maco-papular (3.2% vs 2.4%), psoriasis (1.2% vs 
0%), adrenal insufficiency (2.0% vs 0.8%) and diabetes mellitus (1.2% vs 0%). Additionally, some 
hepatic laboratory alterations were also slightly more common in the nivo SC arm, for instance blood 
alkaline phosphatase increased (5.7% vs 4.9%), gamma-glutamyltransferase increased (3.2% vs 
0.8%) and hypertransaminasaemia (2.0% vs 1.2%). No major differences could be detected in the 
nature or frequency of drug-related select AEs between both arms.  

Immune-mediated AEs occurred in a similar incidence in both treatment arms. Among non-
endocrine IMAEs in the nivo SC arm, rash was the most frequently reported (6.9%), followed by 
diarrhoea/colitis and pneumonitis (2.8% each); whereas in the nivo IV arm, hepatitis was the most 
common IMAE (5.7%) followed by rash (4.9%). Regarding endocrine IMAEs, hypothyroidism was the 
most common in the nivo SC arm (9.7%), however the incidence of this IMAE in the nivo IV arm was 
similar (10.2%). Additionally, the incidence of adrenal insufficiency was higher in the nivo SC arm 
(2.0% vs 0.8%), and 2 out of the 5 cases in the nivo SC arm were G3-4 (compared with none in the 
nivo IV arm).  

In general, the percentage of patients requiring high-dose corticosteroids was higher in the nivo IV 
arm. At the time of the DCO, only nephritis and hypersensitivity IMAEs had completely resolved. For 
IMAEs such as rash or diarrhoea, the percentage of resolution was quite high (more than 70%). 
Nevertheless, for other IMAES, such as hypothyroidism, adrenal insufficiency or pneumonitis, less than 
50% of the events were considered as resolved.  

Other events of special interest were reported in three patients in each arm. In the nivo SC arm, 
there was one uveitis (not resolved), one myocarditis (not resolved) and one pancreatitis (resolved), 
and all of them were Grade 3 or Grade 4 at some point in time. In the nivo IV arm, there were two 
myositis (resolved) that were G3 or 4 at some point, and one pancreatitis (resolved).  

A higher proportion of subjects in the nivo SC arm were reported with local injection site reactions 
compared with subjects in the nivo IV arm, regardless of causality. Nevertheless, no Grade 3-5 events 
were reported. 

The proportion of patients who suffered an AE that led to discontinuation was similar in both 
treatment arms (10.1% vs 11.8%). A higher proportion of patients in the nivo IV arm had an AE that 
led to a dose delay (47.3%) compared to the nivo SC arm (34.4%), however it must be taken into 
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account that nivo IV was administered Q2W whereas nivo SC was administered Q4W, therefore the 
chances of having a dose delayed were higher in the IV arm. In both arms, infections were the most 
common cause of dose delay, especially in the nivo IV arm (17.1% vs 8.5% in the nivo SC arm). 

Overall, the safety profile of both nivolumab formulations seems to be consistent across different 
subgroups (age, sex, race and region). Even though it seems that in the nivo SC arm, elderly patients 
(≥ 75 years) have a higher incidence of fatal SAEs and life-threatening SAEs, the sample size is too 
small to draw definitive conclusions.  

On treatment worst alterations of laboratory parameters were in general higher in the nivo IV arm 
compared to the nivo SC arm, nevertheless the proportion of G3-4 alterations was overall low. Data 
regarding laboratory alterations from Study CA2096T is overall consistent with the pooled nivo dataset 
of nivolumab IV monotherapy. No major differences could be identified between both arms with 
regards to serum chemistry alterations (liver, kidney and thyroid function tests).  

The incidence of ADA was higher in the nivo SC arm (22.8%) compared with the nivo IV arm (8.8%). 
Of all treated subjects evaluable for ADA in the nivolumab SC arm, local site reaction AEs were 
reported in a greater proportion of ADA positive subjects compared to ADA negative subjects. 
Nevertheless, the incidence of AEs in the broad SMQ of anaphylactic reaction were overall similar, 
independently of whether the patient was nivo ADA positive or nivo ADA negative. Of note, it seems 
that patients with anti-rHuPH20 antibodies have a higher incidence of AEs in the broad SMQ of 
anaphylactic reaction compared with rHuPH20 ADA negative patients, however the sample size is too 
small to draw conclusions. 

Considering that at the time of the first DCO, approximately 35% of patients were still on treatment, 
the MAH was asked to provide an updated table of key safety results with the second DCO. Overall, 
frequencies of AEs, including IMAES and OESIS, was very similar to the previous DCO. Even though no 
new deaths due to study drug toxicity were reported during this period, seven new deaths due to 
“other” causes were reported in the nivo SC arm, and most of them were infection related (pneumonia, 
covid-19, sepsis). On the other hand, in the nivo IV arm, three new deaths were due to “other” causes, 
two of which were due to respiratory failures, and the last one due to kidney failure.  

Overall, the safety profile of nivolumab was consistent with the one previously observed in other 
nivolumab studies, and no new safety concerns were identified in this study. However, the safety data 
obtained with the nivolumab subcutaneous formulation is still limited and, although no relevant 
differences, in terms of toxicity, are expected with the subcutaneous administration to the amount of 
accumulative data we have with the intravenous formulation, this will need to be confirmed with post-
marketing data and any further studies that might be performed. 

Product information 

Considering that the safety profiles of nivo SC and nivo IV are similar, it was agreed not to pool SC and 
IV data in section 4.8 of the SmPC. Nevertheless, the ADR of “injection site reaction” has been added 
with frequency “common”, as it was reported in 7% of patients in the nivo SC arm vs 0% in the nivo 
IV arm. This is adequately reflected in the product information. 

2.6.10.  Conclusions on the clinical safety 

The overall safety profile of nivolumab was consistent with the safety profile previously observed in 
other nivolumab studies, and no new safety concerns were identified in this study. No changes in the 
safety concerns, PhV plan and RMM were included in this procedure. 
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2.7.  Risk Management Plan 

2.7.1.  Safety concerns 

Table 75. Summary of safety concerns 

Summary of safety concerns 

Important identified risks Immune-related adverse reactions (including immune-related 
pneumonitis, colitis, hepatitis, nephritis and renal dysfunction, 
endocrinopathies, skin adverse reactions [ARs], and other immune-
related adverse reactions [irARs]) 
Severe infusion reactions (IV only) 

Important potential risks Embryofetal toxicity 
Immunogenicity 
Risk of GVHD with nivolumab after allogeneic haematopoietic stem 
cell transplant (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 (IV 
only)a 

a This safety concern is relevant to paediatric indications approved for nivolumab IV only. 

2.7.2.  Pharmacovigilance plan 

Table 76. On-going and planned additional pharmacovigilance activities 

Category 1 – Imposed mandatory additional pharmacovigilance activities which are 
conditions of the marketing authorisation 
None 
Category 2 – Imposed mandatory additional pharmacovigilance activities which are 
specific obligations in the context of a conditional marketing authorisation or a marketing 
authorisation under exceptional circumstances 
None 
Category 3 – Required additional pharmacovigilance activities 
Study/status Summary of 

objectives 
Safety concerns 
addressed 

Milestones Due dates 

Long-term follow-
up of ipilimumab, 
nivolumab and 
nivolumab in 
combination with 
ipilimumab 
treated paediatric 
patients enrolled 
in the DMTR 
(CA184557)a 
 
Voluntary PASS 
Ongoing 

To assess safety 
and long-term 
outcomes in 
children and 
adolescents 

Long-term safety 
in adolescent 
patients > 12 
years of age (IV 
only) 

1. Submission of 
protocola 

2. Interim study 
report 
3. Final report of 
study results 

Q4 2023 
 
Q4 2026 
 
Q4 2033 
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a The protocol, CA184557, which includes patients treated with ipilimumab monotherapy, was amended (29-Sep-
2023) 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. 

2.7.3.  Risk minimisation measures 

Summary of risk minimisation measures and pharmacovigilance activities 

Safety concern Risk minimisation measures Pharmacovigilance activities 
Immune-related adverse reactions 
(including immune-related 
pneumonitis, colitis, hepatitis, 
nephritis and renal dysfunction, 
endocrinopathies, skin ARs, and 
other irARs) 

Routine risk minimisation 
measures: 
SmPC sections 4.2, 4.4 and 4.8 
Additional risk minimisation 
measures:  
Patient alert card 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 
Additional pharmacovigilance 
activities: None 

Severe infusion reactions (IV only) Routine risk minimisation 
measures: 
SmPC sections 4.4 and 4.8 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 

Embryofetal toxicity Routine risk minimisation 
measures:  
SmPC sections 4.6 and 5.3 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 

Immunogenicity Routine risk minimisation 
measures: 
SmPC section 4.8 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 

Risk of GVHD with nivolumab after 
allogeneic HSCT 

Routine risk minimisation 
measures:  
Nivo IV SmPC sections 4.4 and 
4.8 
Nivo SC SmPC section 4.4 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 

Patients with severe hepatic and/or 
renal impairment 

Routine risk minimisation 
measures:  
SmPC sections 4.2 and 5.2 
Additional risk minimisation 
measures: None 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 
Additional pharmacovigilance 
activities: None 

Patients with autoimmune disease Routine risk minimisation 
measures: 
SmPC section 4.4 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 

Patients already receiving systemic 
immunosuppressants before 
starting nivolumab 

Routine risk minimisation 
measures:  
SmPC sections 4.4 and 4.5 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 

Additional risk minimisation 
measures: None 

Additional pharmacovigilance 
activities: None 
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a This safety concern is relevant to paediatric indications approved for nivolumab IV only. 

2.7.4.  Conclusion 

The CHMP considered that the risk management plan version 40.2 is acceptable.  

2.8.  Pharmacovigilance 

2.8.1.  Pharmacovigilance system 

The CHMP considered that the pharmacovigilance system summary submitted by the MAH fulfils the 
requirements of Article 8(3) of Directive 2001/83/EC. 

2.8.2.  Periodic Safety Update Reports submission requirements 

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. 

2.9.  Product information 

2.9.1.  User consultation 

No full user consultation with target patient groups on the package leaflet has been performed on the 
basis of a bridging report making reference to Opdivo. The bridging report submitted by the MAH has 
been found acceptable. 

3.  Benefit-Risk Balance  

3.1.  Therapeutic Context 

With this application, the MAH seeks approval of a subcutaneous (SC) formulation of nivolumab 
(BMS-986298) as an alternative formulation/route of administration to that of nivolumab IV. In this 
formulation, nivolumab is co-formulated with a non-novel excipient rHuPH20, a recombinant human 
hyaluronidase PH20 enzyme that facilitates the SC delivery by increasing the dispersion and absorption 
of the co-administered drug.  

The MAH is seeking approval of nivolumab SC for adult solid tumour indications where nivolumab IV is 
administered as a flat dose of 480 mg Q4W and/or 240 mg Q2W as monotherapy treatment, as 

Safety concern Risk minimisation measures Pharmacovigilance activities 
Long-term safety in adolescent 
patients ≥ 12 years of age (IV 
only)a 

Routine risk minimisation 
measures:  SmPC Section 4.8, 
Paediatric Population 
Additional risk minimisation 
measures: None 

Routine pharmacovigilance activities 
beyond adverse reactions reporting 
and signal detection: None 
Additional pharmacovigilance 
activities: Long-term follow-up of 
ipilimumab, nivolumab, and 
nivolumab in combination with 
ipilimumab treated paediatric patients 
enrolled in the DMTR (CA184557). 



 
Assessment report   
EMA/CHMP/142870/2025  Page 159/163 
 

monotherapy maintenance treatment following combination therapy as well as when nivolumab IV is 
administered in combination with chemotherapy or with cabozantinib.  

3.1.1.  Available therapies and unmet medical need 

SC administration represents an important treatment option for patients with advanced or metastatic 
cancers and is expected to offer advantages over current nivolumab IV formulation to both healthcare 
providers (HCPs) and patients. Benefits to HCPs include efficient use of health care resources, with 
alleviation of IV infusion centre occupancy and decreased time needed for dose preparation. Benefits to 
patients include reducing administration times (to < 5 minutes from 30 to 60 minutes with IV), 
alleviate need for IV ports, when no other IV concomitant treatment is needed, and potentially improve 
patient quality of life with immuno-oncology therapy. 

3.1.2.  Main clinical studies 

The pivotal study for this extension application is CA20967T, an open-label, randomized, Phase 3 study 
in which 495 patients with advanced or metastatic ccRCC who had progressed after having received prior 
therapy were randomized into either nivolumab SC 1200 mg Q4W (N=248) or nivolumab IV 3 mg/kg 
Q2W (N=247).  

The primary objective was to demonstrate PK non-inferiority of the subcutaneous administration of nivo 
vs intravenous administration, while the key secondary objective was ORR non-inferiority (as determined 
by BICR) between the two formulations. Other secondary efficacy endpoints included DOR, TTR, DCR, 
PFS and OS, however these were not type-I error controlled.   

Efficacy data were presented with a minimum 8-month follow up (DCO: 24-Jul-2023). Additional OS 
analyses were also submitted with DCO of 21-Feb-2024 (minimum follow-up of 15 months) and 05-Sep-
2024 (minimum follow-up of 21 months. 

3.2.  Favourable effects 

• Non-inferiority of nivo SC to nivo IV was concluded with GMR (90% CI) of 2.098 (2.001, 2.200) for 
Cavgd28 and GMR (90% CI) of 1.774 (1.633, 1.927) for Cminss, as the lower bounds of the 2-
sided 90% CIs for both endpoints were above 0.8 (NI margin). 

• Nivo SC demonstrated non-inferiority to nivo IV based on the ORR RR =1.33 (95% CI: 0.94, 1.87), 
as the lower bound of the 95% CI for RR was ≥ 0.60. Of note, ORR per BICR was 24.2% (95% CI: 
19.0, 30.0) for the nivo SC arm and 18.2% (95% CI: 13.6, 23.6) for the nivo IV arm. 

• Median PFS per BICR was 7.23 months (95% CI: 5.13, 7.49) for the nivo SC arm and 5.65 months 
(95% CI: 5.29, 7.39) for the nivo IV arm (HR = 1.06 [95% CI: 0.84, 1.34]), therefore no apparent 
differences in terms of PFS were observed between both arms.  

3.3.  Uncertainties and limitations about favourable effects 

• Median DOR per BICR was 14.49 months (95% CI: 7.52, N.A.) in the nivo SC arm, and the median 
was not reached in the nivo IV arm (95% CI: 13.90, N.A.), therefore suggesting a longer duration 
of response in patients treated with nivo IV.  

• A higher number of death events were observed in the nivo SC arm (29.4%) compared with the 
nivo IV arm (24.7%); HR for OS was 1.25 (95% CI: 0.89, 1.77), based on the initial analysis. 
Updated OS data seem to be more favourable (HR 1.08 [0.83, 1.39]). Considering OS was a 
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descriptive endpoint, not protected by multiplicity, results should be interpreted with caution. The 
MAH was recommended to provide final OS results once available (PAM REC). 

3.4.  Unfavourable effects 

The proportion of patients who reported an AE during the trial was similar between both treatment 
arms (93.1% in the nivo SC arm vs 93.5% in the nivo IV arm). In the nivo SC arm, G3-4 AEs reported 
in ≥2% of patients were anemia (5.7%), hyperglycemia and hyperkalemia (2.4% each) and dyspnea 
(2.0%); while in the nivo IV arm, the most common G3-4 AEs were anemia (8.6%), hypercalcemia 
(2.9%), fatigue, hyperglycemia and hyponatremia (2.0% each). 

A higher proportion of patients had died by the time of the DCO in the nivo SC arm (29.6%), compared 
with 24.5% in the nivo IV arm. Three deaths due to study drug toxicity were reported in the nivo SC 
arm (myopathy, colitis and myocarditis), compared with 1 death in the nivo IV arm (immune-mediated 
pneumonitis/pneumonia). 

A similar proportion of patients reported a SAE in both arms (27.9% in the nivo SC arm and 29.0% in 
the nivo IV arm). Also, the incidence of immune-mediated AEs was similar in both treatment arms.  

A higher proportion of subjects in the nivo SC arm were reported with local injection site reactions 
compared with subjects in the nivo IV arm, regardless of causality (7% in the SC arm vs 0% in the IV 
arm). Nevertheless, no Grade 3-5 events were reported.  

3.5.  Uncertainties and limitations about unfavourable effects 

None 

3.6.  Benefit-risk assessment and discussion 

3.6.1.  Importance of favourable and unfavourable effects 

Based on the results from Study CA20967T, nivolumab SC has shown to be non-inferior to nivolumab 
IV for the treatment of 2L+ RCC patients. Together with supportive data from a dose-finding, PK study 
in multiple tumour types (CA2098KX) and a simulation-based bridging strategy, the MAH is applying 
for approval of a new formulation of Opdivo SC (nivolumab + rHuPH20) 600 mg. 

Non-inferiority of nivo SC to nivo IV was concluded with GMR (90% CI) of 2.098 (2.001, 2.200) for 
Cavgd28 and GMR (90% CI) of 1.774 (1.633, 1.927) for Cminss. In addition, per the study design, 
non-inferiority was also shown in terms of ORR. The reported ORR per BICR was 24.2% (95% CI: 
19.0, 30.0) for the nivo SC arm and 18.2% (95% CI: 13.6, 23.6) for the nivo IV arm, RR =1.33 (95% 
CI: 0.94, 1.87). 

Other efficacy endpoints were tested to support the non-inferiority claim. However, some uncertainties 
have been raised in relation to the results of DOR and OS. Median DOR per BICR was 14.49 months 
(95% CI: 7.52, N.A.) in the nivo SC arm, and the median was not reached in the nivo IV arm (95% CI: 
13.90, N.A.), therefore suggesting a longer duration of response in patients treated with nivo IV. A 
possible explanation for such difference has not been found. In addition, a higher number of death 
events were observed in the nivo SC arm (29.4%) compared with the nivo IV arm (24.7%); HR for OS 
was 1.25 (95% CI: 0.89, 1.77). Updated OS results, with longer follow-up have been provided and 
seem to be more favourable but differences in survival favouring nivo IV vs nivo SC cannot be 
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completely ruled out at this stage (HR 1.08 [0.83, 1.39]). The MAH is recommended to provide final 
OS results once available (PAM REC). 

Focusing on safety, no relevant differences have been identified for nivo SC in comparison with nivo IV, 
apart from the expected local reactions on the administration site.  

A simulation-based analysis to bridge from nivolumab IV to nivolumab SC for different solid tumour 
indications in adults have been performed with 1200 mg Q4W SC and 600 mg Q2W SC with the IV flat 
dose IV Q2W 240 mg and IV Q4W 480 mg. Nivolumab SC administration 1200 mg Q4W and 600 mg 
Q2W showed consistently higher exposures Cavgd28 and Cminss than both nivolumab IV flat regimens 
across different solid tumour indications. 

Even though the proposed flat dosing regimen does not exceed the safety margin, the higher 
exposures achieved with Nivolumab SC administration compared to the 3 mg/kg IV Q2W regimen do 
not guarantee a better efficacy profile considering that the exposure-response efficacy analysis showed 
a flat exposure relationship. Alternative flat SC dosing regimens with lower dose levels could 
demonstrate similar benefit-risk balance and could be subject to a future dose optimization strategy. 

For this new Opdivo SC formulation, the MAH is applying for all approved indications in solid tumours 
where nivolumab is administered as monotherapy (including maintenance after combination therapy) 
or in combination with chemotherapy or cabozantinib as long as the recommended dose for nivolumab 
is 240 mg administered Q2W and/or 480 mg administered Q4W. Treatment of adolescents (melanoma 
indications) is also excluded from this extension application. This extrapolation approach is considered 
acceptable.  

3.6.2.  Balance of benefits and risks 

Non-inferiority of the two formulations was concluded, with a consistent safety profile. The benefit/risk 
balance of nivo SC can be considered comparable to nivo IV. 

3.6.3.  Additional considerations on the benefit-risk balance 

Not applicable 

3.7.  Conclusions 

The overall benefit/risk balance of OPDIVO is positive, subject to the conditions stated in section 
‘Recommendations’. 

4.  Recommendations 

Outcome 

Based on the CHMP review of data on quality and safety and efficacy, the CHMP considers by 
consensus that the benefit-risk balance of, OPDIVO 600mg, solution for injection and a new route of 
administration (subcutaneous use) is favourable in the following indications: 

Melanoma 

OPDIVO as monotherapy or in combination with ipilimumab is indicated for the treatment of advanced 
(unresectable or metastatic) melanoma in adults. 
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Relative to nivolumab monotherapy, an increase in progression-free survival (PFS) and overall survival 
(OS) for the combination of nivolumab with ipilimumab is established only in patients with low tumour 
PD-L1 expression. 

Adjuvant treatment of melanoma 

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

Non-small cell lung cancer (NSCLC) 

OPDIVO as monotherapy is indicated for the treatment of locally advanced or metastatic non-small cell 
lung cancer after prior chemotherapy in adults. 

Renal cell carcinoma (RCC) 

OPDIVO as monotherapy is indicated for the treatment of advanced renal cell carcinoma after prior 
therapy in adults. 

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

OPDIVO in combination with cabozantinib is indicated for the first-line treatment of adult patients with 
advanced renal cell carcinoma . 

Squamous cell cancer of the head and neck (SCCHN) 

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

Urothelial carcinoma 

OPDIVO in combination with cisplatin and gemcitabine is indicated for the first-line treatment of adult 
patients with unresectable or metastatic urothelial carcinoma . 

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

Adjuvant treatment of urothelial carcinoma 

OPDIVO as monotherapy is indicated for the adjuvant treatment of adults with muscle invasive 
urothelial carcinoma (MIUC) with tumour cell PD-L1 expression ≥ 1%, who are at high risk of 
recurrence after undergoing radical resection of MIUC . 

Mismatch repair deficient (dMMR) or microsatellite instability-high (MSI-H) colorectal cancer (CRC) 

OPDIVO in combination with ipilimumab is indicated for the treatment of adult patients with mismatch 
repair deficient or microsatellite instability-high colorectal cancer in the following settings: 

- first-line treatment of unresectable or metastatic colorectal cancer; 

- treatment of metastatic colorectal cancer after prior fluoropyrimidine-based combination 
chemotherapy. 

Oesophageal squamous cell carcinoma (OSCC) 

OPDIVO in combination with fluoropyrimidine- and platinum-based combination chemotherapy is 
indicated for the first-line treatment of adult patients with unresectable advanced, recurrent or 
metastatic oesophageal squamous cell carcinoma with tumour cell PD-L1 expression ≥ 1%. 
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OPDIVO as monotherapy is indicated for the treatment of adult patients with unresectable advanced, 
recurrent or metastatic oesophageal squamous cell carcinoma after prior fluoropyrimidine- and 
platinum-based combination chemotherapy. 

Adjuvant treatment of oesophageal or gastro-oesophageal junction cancer (OC or GEJC) 

OPDIVO as monotherapy is indicated for the adjuvant treatment of adult patients with oesophageal or 
gastro-oesophageal junction cancer who have residual pathologic disease following prior neoadjuvant 
chemoradiotherapy. 

Gastric, gastro-oesophageal junction (GEJ) or oesophageal adenocarcinoma 

OPDIVO in combination with fluoropyrimidine- and platinum-based combination chemotherapy is 
indicated for the first-line treatment of adult patients with HER2-negative advanced or metastatic 
gastric, gastro-oesophageal junction or oesophageal adenocarcinoma whose tumours express PD-L1 
with a combined positive score (CPS) ≥ 5. 

The CHMP therefore recommends the extensions of the marketing authorisation for OPDIVO subject to 
the following conditions: 

Conditions or restrictions regarding supply and use 

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product 
Characteristics, section 4.2). 

Conditions and requirements of the marketing authorisation  

Periodic Safety Update Reports  

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. 

Conditions or restrictions with regard to the safe and effective use of the medicinal product 

• Risk Management Plan (RMP) 

The Marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and 
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and 
any agreed subsequent updates of the RMP. 

An updated RMP should be submitted: 

• At the request of the European Medicines Agency; 

• Whenever the risk management system is modified, especially as the result of new 
information being received that may lead to a significant change to the benefit/risk profile or 
as the result of an important (pharmacovigilance or risk minimisation) milestone being 
reached.  
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