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Abstract
Nivolumab plus relatlimab (nivolumab and relatlimab-rmbw; Opdualag™) is a fixed-dose, combination immunotherapy 
treatment being developed by Bristol Myers Squibb for the treatment of multiple types of advanced cancers. Both drugs are 
immunoglobulin G4 (IgG4) monoclonal antibodies developed to target immune checkpoints, with nivolumab targeting the 
programmed cell death protein 1 (PD-1) receptor and relatlimab being a newly developed, first-in-class drug targeting the 
lymphocyte-activation gene 3 (LAG-3) protein. In March 2022, nivolumab plus relatlimab received its first approval in the 
USA for the treatment of unresectable or metastatic melanoma in adult patients and paediatric patients aged ≥ 12 years who 
weigh ≥ 40 kg. This article summarizes the milestones in the development of this combination therapy leading to this first 
approval for unresectable or metastatic melanoma.

Digital Features for this AdisInsight Report can be found at 
https://​doi.​org/​10.​6084/​m9.​figsh​are.​19624​245

Nivolumab plus relatlimab (Opdualag™): Key 
points 

A fixed-dose combination of nivolumab (a PD-1 inhibi-
tor) and relatlimab (a LAG-3 blocking antibody) is being 
developed by Bristol Myers Squibb for the treatment of 
advanced cancer

Received its first approval on 18 March 2022 in the USA

Approved for use in adult patients and paediatric patients 
aged ≥ 12 years who weigh ≥ 40 kg with unresectable or 
metastatic melanoma

1  Introduction

Nivolumab plus relatlimab (nivolumab and relatlimab-rmbw; 
Opdualag™) is a fixed-dose, combination immunotherapy 
being developed by Bristol Myers Squibb for the treatment 
of cancer [1]. The targeting of immune checkpoints, includ-
ing those of immune cell or tumour cell receptors, to regu-
late the immune system in the tumour microenvironment 
has become an important cancer treatment strategy [2]. Such 
checkpoints in melanoma include programmed cell death 
protein 1 (PD-1) receptor, which is involved in the inhibi-
tion of immune responses to tumours and is targeted by the 
monoclonal blocking antibody, nivolumab [3]. Although 
immune checkpoint monotherapy is effective under certain 
circumstances, combination treatments have been associated 
with greater response rates and may be more effective in a 
broader range of patient populations [4]. There is an unmet 
need of immuno-oncological treatments with a high ben-
efit to risk ratio, and dual immunotherapy with checkpoint 
inhibitors has become of interest to both extend the duration 
of response in those responding to treatment, as well as to 
improve patient outcomes in those with disease progression 
despite treatment [3].

Relatlimab is a newly developed, first-in-class blocking 
antibody of lymphocyte-activation gene 3 (LAG-3), a pro-
tein that is expressed on the surfaces of lymphocytes and is 
involved in the suppression of T-cell proliferation and pro-
motion of T-cell exhaustion in the tumour immune micro-
environment [5].
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On 18 March 2022, nivolumab plus relatlimab as a fixed-
dose combination therapy received its first approval in the USA 
for the treatment of unresectable or metastatic melanoma in 
adult patients and paediatric patients aged ≥ 12 years who 
weigh ≥ 40 kg [6]. The recommended dosage of nivolumab 
plus relatlimab is nivolumab 480 mg and relatlimab 160 mg 
administered intravenously (over a maximum infusion vol-
ume of 160 mL) once every 4 weeks until disease progression 
or unacceptable toxicity occurs [1]. The maximum infusion 
volume in adults weighing < 40 kg is 4 mL/kg. The recom-
mended dosage in paediatric patients aged ≥ 12 years and 
weighing < 40 kg has not been established. No dose reduc-
tions are recommended [1]. Clinical studies investigating the 
use of nivolumab plus relatlimab in various cancer types are 
currently underway in multiple countries worldwide.

1.1 � Company Agreements

In July 2014, Bristol Myers Squibb and Ono Pharmaceutical 
entered into a licensing agreement to develop and commercial-
ise multiple immunotherapies for patients with cancer in Japan, 
Taiwan and South Korea [7]. The agreement covers relatlimab, 
ipilimumab, nivolumab, lirilumab, and urelumab. Under the 
terms of this agreement, Bristol Myers Squibb and Ono will 
jointly develop monotherapy and combination regimens, using 
nivolumab as the foundational therapy, in the above countries. 
The companies will also leverage their global clinical studies by 
including patients from these countries. Ono will be primarily 

in charge of monotherapy and Bristol Myers Squibb will be 
primarily in charge of combination therapies, and development 
costs and profits will be shared accordingly [7].

In September 2017, Bristol Myers Squibb and Halozyme 
entered into a global collaboration and license agreement 
to develop subcutaneously administered Bristol Myers 
Squibb immuno-oncology medicines using Halozyme’s 
ENHANZE® drug delivery technology [8]. Bristol Myers 
Squibb has designated multiple immuno-oncology targets 
including PD-1 and has an option to select additional targets 
within five years from the effective date; the collaboration 
may extend to a maximum of 11 targets [8].

In June 2020, Bristol Myers Squibb selected three targets 
on an exclusive basis and exercised their option to convert 
a co-exclusive license to an exclusive license [9]. Bristol 
Myers Squibb has selected eight targets on an exclusive basis 
as of December 2020 [9].

2 � Scientific Summary

2.1 � Pharmacodynamics

Relatlimab is a human immunoglobulin G4 (IgG4) mono-
clonal blocking antibody which reduces LAG-3 pathway-
mediated inhibition of the immune response by binding to 
the LAG-3 receptor, blocking interaction with its ligands 
(e.g. MHC II) and therefore promoting T-cell proliferation 
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and cytokine secretion [1]. In vitro, treating peripheral blood 
mononuclear cells from patients with chronic lymphocytic 
leukaemia with relatlimab depleted leukemic cells and 
restored T-cell and NK cell-mediated immune responses 
[10].

Nivolumab is a human IgG4 monoclonal blocking anti-
body that reduces the inhibition of the PD-1 pathway-medi-
ated immune response (including the anti-tumour immune 
response) by binding to the PD-1 receptor which is found 
on T cells, blocking its interaction with programmed death 
ligands 1 and 2 (PD-L1 and PD-L2); the interaction between 
these ligands (which are upregulated in some tumour types) 
and the PD-1 receptor inhibits T-cell proliferation and 
cytokine production [1].

Nivolumab combined with relatlimab increases T-cell 
activation to a greater degree than either drug alone [1]. In 
mouse tumour models, the anti-tumour effect of the PD-1 
receptor inhibition is increased by the inhibition of the 
LAG-3 receptor, both inhibiting tumour growth and pro-
moting tumour regression [11].

2.2 � Pharmacokinetics

Data from two clinical trials in patients with varying types of 
cancer indicate that relatlimab demonstrates non-linear and 

time-varying pharmacokinetics when administered alone at a 
dosage of 160 mg once every 4 weeks [12]. When relatlimab 
was administered intravenously in cancer patients over dos-
ages of 160–1440 mg once every 4 weeks as monotherapy 
or in combination with nivolumab (80 mg or 240 mg every 
2 weeks, or 480 mg once every 4 weeks), steady-state con-
centrations of relatlimab were reached by 16 weeks, with 
a systemic accumulation that was 1.9-fold [1]. After the 
first-dose, the average plasma concentration of relatlimab 
increased dose-proportionally with doses ≥ 160 mg admin-
istered every 4 weeks. When nivolumab plus relatlimab was 
administered at the recommended dosage, the steady-state, 
geometric mean maximum and average plasma concentra-
tions of nivolumab were 187 µg/mL and 94.4 µg/mL, and 
those of relatlimab were 62.2 µg/mL and 28.8 µg/mL [1].

Features and properties of nivolumab plus relatlimab

Alternative names BMS-936558/BMS-986016; BMS-986213; Nivolumab and relatlimab-rmbw - Bristol Myers 
Squibb; Nivolumab/relatlimab-rmbw - Bristol Myers Squibb; Opdualag; Relatlimab-rmbw/
nivolumab - Bristol Myers Squibb; Relatlimab/nivolumab - Bristol Myers Squibb

Class Antineoplastics; immunotherapies; monoclonal antibodies
Mechanism of action Antibody-dependent cell cytotoxicity; CD223 antigen inhibitors; programmed cell death-1 receptor 

antagonists; T lymphocyte stimulants
Route of administration Intravenous
Pharmacodynamics Nivolumab: Binds to the PD-1 receptor, reducing inhibition of the PD-1 pathway-mediated 

immune response and therefore promoting T-cell proliferation and cytokine production
Relatlimab: Binds to the LAG-3 receptor, blocking interaction with its ligands (e.g. MHC II); 

promotes T-cell proliferation and cytokine secretion
Pharmacokinetics Nivolumab: Comparable mean Cmin when administered with relatlimab vs administered alone; 

mean CL 7.6 mL/h at steady state; terminal t½ = 26.5 days when administered with relatlimab
Relatlimab: Plasma concentration increases dose-proportionally with doses ≥ 160 mg every 

4 weeks; mean CL 5.5 mL/h at steady state; effective t½ = 26.2 days when administered with 
nivolumab

Adverse events
Most frequent (treatment-related) Pruritus, fatigue, rash, arthralgia, hypothyroidism, diarrhoea, vitiligo
Grade 3–4 Musculoskeletal pain, fatigue, rash, diarrhoea, increased AST and ALT levels, decreased sodium, 

decreased haemoglobin, decreased lymphocytes
Serious Adrenal insufficiency, anaemia, colitis, pneumonia, acute myocardial infarction, back pain, diar-

rhoea, myocarditis, pneumonitis
ATC codes
WHO ATC code L01X-C (Monoclonal antibodies); L01X-C17 (Nivolumab)
EphMRA ATC code L1G (Monoclonal Antibody Antineoplastics)

ALT alanine aminotransferase, AST aspartate aminotransferase, CL clearance, Cmin minimum plasma concentration, t½ terminal half-life

In the phase II/III RELATIVITY-047 study, the steady-
state, geometric mean minimum concentration of nivolumab 
in patients receiving nivolumab plus relatlimab was compa-
rable with that in those receiving nivolumab alone [1].

Nivolumab and relatlimab each have a geometric mean vol-
ume of distribution of 6.6 L at steady state [1]. The geomet-
ric mean clearance (CL) of nivolumab is 9.6 mL/h after the 
first dose and 7.6 mL/h at steady state, while those of relatli-
mab are 6 mL/h after the first dose and 5.5 mL/h at steady 
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state. Following the administration of nivolumab 480 mg and 
relatlimab 160 mg every 4 weeks, the geometric mean termi-
nal half-life (t½) of nivolumab is 26.5 days, and the geometric 
mean effective t½ of relatlimab is 26.2 days [1].

2.3 � Therapeutic Trial

2.3.1 � Unresectable or Metastatic Melanoma

Relative to nivolumab alone, nivolumab in combination 
with relatlimab improved progression-free survival (PFS) in 
patients with previously untreated metastatic or unresectable 
melanoma in the ongoing, randomized, double-blind, phase II/
III RELATIVITY-047 trial (NCT03470922) [13]. Eligible 
patients are aged ≥ 12 years and had histologically confirmed 
stage III or IV melanoma, measurable disease according to 
Response Evaluation Criteria in Solid Tumours (RECIST) ver-
sion 1.1, and expression of LAG-3 and PD-L1 assessable in 
tumour tissue. Those who had previously received adjuvant or 
neoadjuvant therapies with a PD-1, cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4), B-Raf (BRAF), or mitogen-
activated protein kinase kinase (MEK) inhibitor were eligible 
if the treatment was completed ≥ 6 months before disease 
recurrence, and patients previously treated with interferon 

were eligible if their last dose was received ≥ 6 weeks prior to 
randomization. Patients with uveal melanoma and untreated, 
active brain or leptomeningeal metastases were not eligible for 
the study. Study participants (n = 714) were randomized 1:1 to 
receive nivolumab 480 mg plus relatlimab 160 mg in a fixed-
dose combination or nivolumab 480 mg alone, both of which 
were administered intravenously once every 4 weeks [13].

Key clinical trials of nivolumab plus relatlimab

Drug(s) Indication Phase Status Location(s) Identifier Sponsor

Nivolumab/relatlimab, 
nivolumab

Malignant melanoma III Recruiting Multinational NCT05002569, 
EudraCT2021-001641-13, 
RELATIVITY-098

Bristol Myers Squibb

Nivolumab/relatlimab, 
nivolumab

Malignant melanoma, 
ALM

II/III Active, no longer 
recruiting

Multinational NCT03470922, 
EudraCT2017-003583-12, 
RELATIVITY-047

Bristol Myers Squibb

Nivolumab/relatlimab/CTx, 
nivolumab/CTx

GC/GEJ II Active, no longer 
recruiting

Multinational NCT03662659, 
EudraCT2018-001069-18

Bristol Myers Squibb

Nivolumab/relatlimab Metastatic uveal mela-
noma

II Recruiting USA NCT04552223 Bristol Myers Squibb

Nivolumab/relatlimab/CTx, 
nivolumab/PL/CTx

NSCLC II Recruiting Multinational NCT04623775; RELATIV-
ITY-104

Bristol Myers Squibb

Nivolumab/relatlimab, 
nivolumab, relatlimab

Metastatic melanoma II Recruiting USA NCT03743766 Bristol Myers Squibb

Nivolumab/relatlimab, 
nivolumab

Advanced liver cancer II Recruiting Multinational NCT04567615, RELATIV-
ITY-073

Bristol Myers Squibb

Nivolumab/relatlimab, relatli-
mab

Solid tumours I/IIa Active, no longer 
recruiting

Multinational NCT01968109, 
EudraCT2014-002605-38, 
JapicCTI183890

Bristol Myers Squibb, 
Ono Pharmaceuticals

Nivolumab/relatlimab Solid tumours I/II Recruiting China NCT05134948, RELATIV-
ITY 059

Bristol Myers Squibb

Nivolumab/relatlimab/bevaci-
zumab, nivolumab/PL/beva-
cizumab

Advanced liver cancer I/II Not yet recruiting France, Taiwan NCT05337137, RELATIV-
ITY-106

Bristol Myers Squibb

Nivolumab/relatlimab (subcu-
taneous)

Multiple cancer types I Active, no longer 
recruiting

USA NCT04112498 Bristol Myers Squibb

ALM acral lentiginous melanoma, CTx chemotherapy, GC gastric adenocarcinoma, GEJ gastroesophageal adenocarcinoma, NSCLC non-small 
cell lung cancer, PL placebo

After a median follow-up duration of 13.2 months, the 
median PFS was significantly greater with nivolumab plus 
relatlimab compared with nivolumab alone [10.1 months vs 
4.6 months; hazard ratio for progression or death (HR) 0.75, 
95% CI 0.62–0.92; p = 0.006) [13]. At 12 months, 47.7% of 
nivolumab plus relatlimab recipients and 36.0% of nivolumab-
only recipients achieved PFS. The median PFS in patients 
with a PD-L1 expression of ≥ 1% (n = 293) was 15.7 months 
in nivolumab plus relatlimab recipients and 14.7 months in 
nivolumab-only recipients (HR 0.95; 95% CI 0.68–1.33), and 
6.4 months and 2.9 months in patients with a PD-L1 expres-
sion of ≤ 1% (n = 421) [HR 0.66, 95% CI 0.51–0.84]. With 
respect to LAG-3 expression, the median PFS in patients with 
LAG-3 expressions of ≥ 1% (n = 537) was 12.6 months and 
4.8 months in the nivolumab plus relatlimab and nivolumab-
only groups (HR 0.75; 95% CI 0.59–0.95), and 4.8 months 
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and 2.8 months in patients with LAG-3 expressions of < 1% 
(HR 0.78; 95% CI 0.54–1.15) [13].

Nivolumab plus relatlimab was also efficacious regard-
less of BRAF mutation status (n = 275 and 439 in the BRAF 
mutation and wild type subgroups); in both BRAF mutation 
and wild type subgroups, the median PFS was 10.1 months 
with nivolumab plus relatlimab and 4.6  months with 
nivolumab alone (BRAF mutation subgroup: HR 0.74, 95% 
CI 0.54–1.03; wild-type BRAF subgroup: HR 0.76; 95% 
CI 0.59–0.98) [13]. PFS findings across a range of other 
patient subgroups, including those of other key prognostic 
indicators (e.g. metastatic stage of the tumour, lactate dehy-
drogenase levels) generally favoured nivolumab plus relatli-
mab therapy over nivolumab alone. There was no clinically 
meaningful change in health-related quality of life in either 
treatment group [13].

The median PFS remained consistent after a median 
follow-up of 19.3 months (10.2 months vs 4.6 months in 
the nivolumab plus relatlimab and nivolumab-only groups) 
[14]. The median overall survival (OS) was not reached with 
nivolumab plus relatlimab and 34.1 months with nivolumab 
alone; statistical significance was not reached (HR 0.80; 95% 
CI 0.6–1.0; p = 0.059); OS rates were 77.0% and 71.6% in 
the respective groups at 12 months, and 63.7% and 58.3% at 
24 months. Objective response rates (ORR) were 43.1% and 
32.6%, with complete responses seen in 16.3% and 14.2% 
of patients [14].

2.3.2 � Solid Tumours

Interim findings from an ongoing, multinational phase I/IIa 
dose-escalation and -expansion study (NCT01968109) have 
indicated that nivolumab plus relatlimab is effective with 
respect to ORR, disease control rate (DCR) and duration of 
response (DOR) in patients with solid tumours previously 
treated with prior anti-PD-1 or PD-L1 therapy [15]. The 
interim assessment was performed in the melanoma cohort 
progressed disease despite prior anti-PD-1/PD-L1 therapy. 
The study participants received intravenous nivolumab 
240 mg plus relatlimab 80 mg once every two weeks [15].

At the data cut-off date (15 June 2017), 68 patients were 
treated and 61 patients were efficacy-evaluable [15]. The ORR 
with nivolumab plus relatlimab therapy was 11.5% (1 com-
plete responder and 6 partial responders; 1 unconfirmed 
responder), with ORR rates ≥ 3.5 times higher in patients with 
LAG-3 expression levels of ≥ 1% compared with < 1%. The 
DCR was 49%, and the median DOR was not reached [15].

2.4 � Adverse Events

Nivolumab plus relatlimab had an acceptable tolerability 
profile in patients with previously untreated metastatic or 
unresectable melanoma, with no new safety signals observed 

[1, 13]. After a median of 5.6 months of treatment with 
nivolumab plus relatlimab (vs 4.9 months with nivolumab) 
in the RELATIVITY-047 study, 97.2% and 94.4% of patients 
in the respective groups experienced an adverse event (AE) 
[13]. The most common treatment-related AEs (TRAEs) of 
any grade with nivolumab plus relatlimab (incidence > 15%) 
were pruritus (23.4% vs 15.9% with nivolumab alone), 
fatigue (23.1% vs 12.8%) and rash (15.5% vs 12.0%). AEs 
related to infusion were reported in 5.9% of nivolumab plus 
relatlimab recipients and 3.6% of nivolumab-only recipients. 
The most common (incidence > 20%) AEs of any grade 
relating to laboratory abnormalities in the nivolumab plus 
relatlimab group include decreased haemoglobin (37%), 
lymphocytes (32%) and sodium (24%), and increased levels 
of aspartate aminotransferase (AST; 30%) and alanine ami-
notransferase (ALT; 26%) [1]. Grade 3 or 4 TRAEs were 
reported in 18.9% and 9.7% of the respective groups, with 
the most common in the nivolumab plus relatlimab group 
being increased levels of lipase (1.7%), ALT (1.4%), and 
AST (1.4%), and fatigue (1.1%) [13].

Serious AEs (SAEs) occurred in 36% of the nivolumab 
plus relatlimab group, with the most common (incidence 
> 1%) being adrenal insufficiency, anaemia, colitis, and 
pneumonia (incidence 1.4% for each), as well as acute 
myocardial infarction, back pain, diarrhoea, myocarditis, 
and pneumonitis (1.1% for each) [1]. AEs requiring dosage 
interruptions were reported in 43% of the nivolumab plus 
relatlimab group, with the most common of these (incidence 
> 2%) being diarrhoea (3.9%), increased levels of troponin 
(3.9%), troponin T (2.8%), AST (2.8%), and ALT (2.3%), 
and hyperthyroidism (2.3%) [1]. TRAEs leading to treatment 
discontinuation were reported in 14.6% of the nivolumab 
plus relatlimab group and 6.7% of the nivolumab mono-
therapy group [13]. Three deaths in the nivolumab plus 
relatlimab group were considered to be related to treatment 
(haemophagocytic lymphohistiocytosis, acute pulmonary 
oedema, and pneumonitis), as were two in the nivolumab 
only group (sepsis and myocarditis in one patient, pneumo-
nia in the other) [13].

The most common immune-mediated AEs of any grade 
with nivolumab plus relatlimab (incidence ≥ 5%) were relat-
ing to hypothyroidism or thyroiditis (18% vs 13.9% with 
nivolumab alone), rash (9.3% vs 6.7%), diarrhoea or colitis 
(6.8% vs 3.1%), hyperthyroidism (6.2% vs 6.7%) and hepati-
tis (5.6% vs 2.5%) [13]. Myocarditis occurred in 1.7% of the 
nivolumab plus relatlimab group (vs 0.6% in the nivolumab 
only group), with 0.6% being grade 3 or 4 in severity (vs 
0%); however, these events in this group resolved completely 
[13].

Interim findings from the previously discussed phase I/
IIa study in patients with solid tumours (NCT01968109) 
indicate that nivolumab plus relatlimab is generally well 
tolerated [15]. TRAEs occurred in 51% of the total study 
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population (n = 262), with 10% experiencing grade 3 or 
4 TRAEs and 3.8% discontinuing treatment. In melanoma 
patients who had progressed disease despite prior anti-PD-1/
PD-L1 therapy (n = 68), 41% experienced TRAEs, with 
4.4% of patients reporting grade 3 or 4 TRAEs and 1.5% 
discontinuing treatment [15].

2.5 � Ongoing Clinical Trials

In addition to the ongoing phase II/III RELATIVITY-047 
trial, which has an estimated completion date of November 
2023, the multinational phase III trial, RELATIVITY-098, 
is currently recruiting participants to further investigate the 
efficacy and tolerability of nivolumab plus relatlimab com-
pared with nivolumab monotherapy in completely resected 
malignant melanoma. Another phase II trial (NCT03743766) 
is recruiting participants who have not previously received 
immunotherapy to assess the efficacy and tolerability of 
nivolumab/relatlimab compared with nivolumab monother-
apy and relatlimab monotherapy in metastatic melanoma.

A phase II trial (NCT03662659) is currently under-
way to investigate the use of nivolumab plus relatlimab, 
or nivolumab only, in combination with chemotherapy in 
patients with gastric or gastroesophageal adenocarcinoma.

The phase I/IIa safety study (NCT01968109) assess-
ing the use of nivolumab plus relatlimab in patients with 
solid tumours is active and ongoing. Recruitment is cur-
rently underway for phase I/II or II studies investigating 
the efficacy, tolerability, and/or pharmacological proper-
ties of nivolumab plus relatlimab in non-small cell lung 
cancer (NCT04623775; RELATIVITY-104), metastatic 
uveal melanoma (NCT04552223), advanced liver cancer 
(NCT04567615; RELATIVITY-073), and solid tumours 
(NCT05134948; RELATIVITY-059). A phase I/II study 
assessing the use of nivolumab plus relatlimab, or nivolumab 
plus placebo, in combination with bevacizumab in patients 
with advanced liver cancer (NCT05337137; RELATIV-
ITY-106) has recently been initiated.

An ongoing phase I study (NCT04112498) in patients 
with a range of cancer types in the USA is investigating 
the bioavailability and safety of nivolumab plus relatlimab 
when formulated with recombinant human hyaluronidase for 
subcutaneous drug administration.

3 � Current Status

Nivolumab plus relatlimab received its first approval on 18 
March 2022 in the USA for unresectable or metastatic mela-
noma in adult and paediatric patients aged ≥ 12 years who 
weigh ≥ 40 kg [6].

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40265-​022-​01723-1.
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