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More success for immunotherapy with
nivolumab approval for metastatic RCC

ollowing its recent success in non-small-cell lung

cancer (NSCLC), the immunotherapeutic agent

nivolumab received approval from the US Food and
Drug Administration last fall for the treatment of advanced
clear-cell renal-cell carcinoma (RCC) after prior anti-
angiogenic therapy. Nivolumab, an immune checkpoint
inhibitor, is a fully human immunoglobulin G4 monoclo-
nal antibody that binds to the programmed cell death 1
(PD-1) receptor on the surface of T cells, prevents their
inactivation by tumor cells overexpressing PD-1 ligands,
and helps to reinstate the anti-tumor immune response.

The approval was based on the results of the open-
label, randomized, phase 3 CheckMate-025 trial, in which
nivolumab became the first drug to demonstrate an over-
all survival (OS) benefit in patients with advanced RCC
in the second-line setting, and marks the third tumor type
for which nivolumab is now indicated, the others being
NSCLC and melanoma.

The trial was carried out during October 2012-March
2014 at 146 sites in 24 countries. A total of 821 patients
aged 18 years or older, with histologically confirmed
advanced, clear-cell RCC, measurable disease per Response
Evaluation Criteria in Solid Tumors (version 1.1), a
Karnofsky Performance Status of at least 70 (cares for self,
unable to carry on normal activity or to do active work;
100, normal), who had received 1 or 2 previous regimens
of anti-angiogenic therapy and no more than 3 of systemic
therapy, and who experienced disease progression within
6 months of the start of the study, were enrolled. Patients
with metastases to the brain or spinal cord, who received
prior treatment with a mammalian target of rapamycin
(mTOR) inhibitor, or who had a condition requiring glu-
cocorticoid treatment, were excluded from the study.

Patients were randomized 1:1 with a block size of 4 to
receive either nivolumab at a dose of 3 mg/kg body weight
as a 60-minute intravenous infusion every 2 weeks or the
mTOR inhibitor everolimus administered orally at a daily
dose of 10 mg. Randomization was stratified according
to region (US or Canada, Western Europe, or rest of the
world), Memorial Sloan Kettering Cancer Center prognos-
tic risk group, and the number of previous anti-angiogenic
treatment regimens. The MSKCC prognostic risk group is
assessed on the basis of the presence of the prognostic fac-
tors anemia, hypercalcemia, and poor performance status

What's new, what's important

Renal cell carcinoma is the most common form of kidney cancer
and because it is offen diagnosed at a late stage when metas-
tasis may have occurred, it is considered a difficultto-treat dis-
ease. Until now, there were few treatment options, with evero-
limus, a mammalian target of rapamycin inhibitor, being the
standard of care. The immunotherapeutic agent nivolumab was
approved last fall for treatment of advanced clear-cell renal-cell
carcinoma after anti-angiogenic therapy. It was shown to be
more effective than everolimus and to extend overall survival (25
vs 19.6 months) across all specified groups. Findings for overall
response rate and progression-free survival were also better with
nivolumab. In addition, there was also demonstrated improve-
ment in patient quality of life with nivolumab.

The most common treatmentrelated adverse effects with
nivolumab were fatigue, nausea, stomatitis, and anemia, with
19% of patients experiencing grade 3/4 TAEs (most com-
mon, fatigue; everolimus, 37%, anemia) and 8% discontinuing
because of TAEs (everolimus, 13%). Prescribing information car-
ries warnings for a number of immun-mediated sie-effects such
as pneumonitis, colitis, hepatitis, endocrinopathy, and rash.
The recommended dose of the medication for patients with
advanced RCC is 3 mg/kg administered as a 60-minute IV infu-
sion every 2 weeks until disease progression or unacceptable
toxicity. It should be noted that nivolumab has not been studied
in patients with moderate or severe hepatic impairment.
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(0 factors, favorable risk; 1, intermediate risk; 2 or 3, poor
risk). Demographics and clinical characteristics between
the 2 treatment arms were well balanced.

Patients underwent computed-tomography or mag-
netic-resonance imaging at baseline, every 8 weeks for the
first year, and then every 12 weeks until disease progres-
sion or discontinuation of treatment. They were followed
for survival every 3 months after discontinuation. The pri-
mary endpoint was OS, and patients in the nivolumab arm
had significantly improved OS compared with those in the
everolimus arm (median OS, 25 vs 19.6 months; hazard
ratio, 0.73; P = .002) across all prespecified subgroups.

Secondary endpoints included objective response rate
(ORR), progression-free survival (PFS), association
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Mechanism of action: nivolumab in RCC

Unleashing the immune system to prolong
survival

In recent years, the treatment landscape for advanced renal-cell
carcinoma (RCC) has evolved markedly with anti-angiogenic ther-
apies that target vascular endothelial growth factor becoming the
standard of care in the frontline setting. Several second-line set-
ting options are available following progression on these agents,
including the mammalian target of rapamycin inhibitor everolimus.
Although everolimus and other approved drugs greatly delay pro-
gression in this setting, there has been limited success in improving
overall survival (OS).

As in other cancer types, studies have shown that RCC tumors
often express programmed cell death ligand 1 (PD-L1), a protein
that binds to and activates the programmed cell death 1 (PD-1)
receptor found on the surface of T cells, and patients whose tumors
express PD-L1 have poorer prognosis. This sparked interest in test-
ing immunotherapies that target the PD-1 receptor in RCC.

PD-1 is an inhibitory receptor that plays a role in the 2-step model
of T<ell activation. The first step occurs when a T cell encounters
antigen-presenting cells (APCs) bearing foreign antigens, which
engage the T-cell receptor. This is coupled with a second “costimula-
tory” signal, which completes T-cell activation and switches the T cell
on, involving inferaction between the CD28 receptor on the T cell
and a costimulatory molecule on the surface of the APC.

To prevent inappropriate activation of T cells or to switch them
off when they are no longer needed, which helps to avoid dam-
age to healthy tissue, the second step can instead involve a “coin-
hibitory” signal that inactivates the T cell instead. The binding of
the PD-1 receptor to its ligands PD-L1 and PD-L2 creates one exam-
ple of this inhibitory signal. By expressing the PD-L1 protein on
their surface, RCC tumors are able to engage the PD-1 receptor
to switch off T cells that enter the tumor microenvironment, which
helps them to fly under the radar of the immune system.

Targeting PD-1 with monoclonal antibodies such as nivolumab,
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PD-L1 expressed on the surface of tumor cells engages the
inhibitory PD-1 receptor on the surface of tumor-infiltrating

T cells and prevents T-cell activation. The use of immune
checkpoint inhibitors, monoclonal antibodies that block PD-1
receptor activity (eg, nivolumab) or the ability of the PD-

L1 ligand to bind to the receptor (eg, MEDI4736) prevent
downregulation of T-cell activity and help fo reinstate the an-
ti-tumor immune response.
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enables re-engagement of the antitumor immune response by boost-
ing the activity of tumor-infiltrating T cells. In the CheckMate-025
trial, nivolumab added to its track record, demonstrating signifi-
cant antitumor efficacy in yet another tumor type, but most impor-
tantly providing an OS benefit for patients with advanced RCC
in the second-line setting after failure of anti-angiogenic therapy.

between OS and tumor expression of PD-L1, and inci-
dence of adverse events (AEs). ORR, defined as the num-
ber of patients with complete or partial response (CR/PR)
divided by the number of patients randomized, was also
significantly improved in the nivolumab arm (25% vs 5%,
respectively), with CRs in 1% and <1% of patients and PRs
in 24% and 5%. Median time to response was 3.5 months
in the nivolumab arm, compared with 3.7 months in the
everolimus arm and median duration of response was 12
months in both arms. Among patients who responded,
these were ongoing at data cut-off of June 2015 in 48% and
45% of patients, respectively, with 31% and 27% of patients
experiencing responses of 12 months or longer.

PFS was defined as the time from randomization to
first documented RECIST-defined tumor progression or
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death from any cause. Median PFS was 4.6 months in the
nivolumab arm and 4.4 months in the everolimus arm.
The late separation of the PFS curves suggested a poten-
tial delayed PFS benefit for nivolumab. This was sub-
sequently quantified in an ad hoc sensitivity analysis in
patients who had not had disease progression or died at
6 months; median PFS was 15.6 months, compared with
11.7 months, respectively.

There was also a significant and consistent improvement
in quality of life (QoL) with nivolumab, as evaluated by the
Functional Assessment of Cancer Therapy Kidney Symptom
Index — Disease-Related Symptoms (FKSI-DRS), which
consists of 9 symptom-specific questions addressing lack of
energy, pain, weight loss, bone pain, fatigue, dyspnea, cough,
fevers, and hematuria. The median FKSI-DRS score in the

April 2016 ® THE JOURNAL OF COMMUNITY AND SUPPORTIVE ONCOLOGY 139



Community Translations

nivolumab group improved over time and differed signifi-
cantly from that observed in the everolimus group.

Among patients who had quantifiable tumor PD-L1
expression in pretreatment samples (92%), 24% of patients
had expression levels of 1%, and 76% had levels <1%. The
OS benefit observed in the nivolumab group was indepen-
dent of PD-L1 expression level of the tumor.

Dose delays were required in 51% of patients in the
nivolumab arm and 66% of those treated with everoli-
mus. Treatment-related AEs (TAEs) of any grade occurred
in 79% and 88% of patients, respectively. The most com-
mon TAEs in the nivolumab arm were fatigue, nausea, and
pruritus; and in the everolimus arm, fatigue, stomatitis,
and anemia. The rate of grade 3/4 TAEs was 19% in the
nivolumab arm, most commonly fatigue, and 37% in the
everolimus arm, most commonly due to anemia. TAEs led
to discontinuation in 8% of nivolumab-treated patients and
in 13% of everolimus-treated patients.

Nivolumab is marketed as Opdivo by Bristol-Myers
Squibb. The prescribing information recommends a dose
for patients with advanced RCC of 3 mg/kg administered
as a 60-minute intravenous infusion every 2 weeks until
disease progression or unacceptable toxicity. No dosage
adjustments are required for mild hepatic or renal impair-
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ment, but nivolumab has not been studied in patients with
moderate or severe hepatic impairment.

'The prescribing information provides warnings and pre-
cautions regarding the potential for a number of immune-
mediated side effects, including pneumonitis, colitis, hep-
atitis, endocrinopathy, and rash. A nivolumab infusion
should be interrupted or slowed in patients with mild/
moderate infusion reactions and discontinued in the event
of severe or life-threatening reactions. Nivolumab should
be withheld for grade 2 pneumonitis, grade 2/3 diarrhea or
colitis, aspartate or alanine transaminase (AST/ALT) lev-
els >3-5 times the upper limit of normal (ULN); total bili-
rubin >1.5-3 times ULN, serum creatinine >1.5-6 ULN,
grade 2/3 hypophytis, grade 2 renal insufliciency, grade 3
hyperglycemia, grade 3 rash, encephalitis, and first occur-
rence of other grade 3 AEs.

Nivolumab should be discontinued in the event of grade
4 diarrhea/colitis, grade 3/4 pneumonitis, grade 4 hypo-
phytis, grade 3/4 adrenal insufficiency, grade 4 rash, AST/
ALT »>5 times ULN, total bilirubin >3 times ULN, serum
creatinine >6 times ULN, encephalitis, in patients requir-
ing prednisone, following any life-threatening or grade 4
AE, recurrence of grade 3 AEs, or persistent grade 2/3 AEs
lasting 212 weeks.
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