
Kidney Cancer 5 (2021) 63–71
DOI 10.3233/KCA-200109
IOS Press

63

Review

Nivolumab: 5 Years Since FDA Approval of
the First Checkpoint Inhibitor for Renal Cell
Carcinoma

Ilya Tsimafeyeu∗
Institute of Oncology Hadassah Moscow, Kidney Cancer Research Bureau, Moscow, Russia

Received 6 January 2021
Accepted 16 February 2021
Pre-press 4 March 2021
Published 16 June 2021

Abstract. On November 23, 2015, the US Food and Drug Administration (FDA) approved nivolumab for the treatment of
metastatic renal cell carcinoma (RCC), thus opening a new era of immunotherapy for this tumor. This review summarizes
the 5-year experience of studying and using nivolumab in RCC patients.
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INTRODUCTION

Renal cell carcinoma (RCC), along with mela-
noma, has traditionally been regarded as a model for
the study of new immunotherapy approaches. On the
one hand, tumor-associated antigens activate adap-
tive immunity [1]. On the other hand, the system
of regulatory mechanisms causes immunosuppres-
sion and deactivation of the developing antitumor
response [2, 3]. The presence of immune check-
points has previously been shown to be responsible
for an aggressive phenotype of RCC. In particular,
the expression of PD-1, PD-L1, and CTLA-4 recep-
tors on cells of both primary tumor and metastases
leads to poorer overall survival rates in patients with
metastatic RCC [4–6]. At the ESMO congress 2020,
new data were presented on the effect of the “immune
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tumor phenotype” consisting of a high number of T
cells and a small number of angiogenic and stromal
factors on the activation of the immune system and
the efficacy of its stimulation [7].

Back in the 2000s, it was assumed that the com-
bination of two immunotherapy agents (back then
– cytokines) would increase the overall efficacy
of treatment [8]. Repeated attempts were made to
combine interferon and interleukin-2 in different
regimens in studies, but the results were often so con-
tradictory that monotherapy with cytokines remained
the standard of that time [9]. The second direction
was the study of combinations of cytokines, colony-
stimulating factors, with vaccines, which also did not
deliver a significant result [10].

Five years ago, on November 23, 2015, the US
Food and Drug Administration (FDA) approved
nivolumab, a monoclonal antibody that blocks the
PD-1 receptor, for the treatment of metastatic RCC,
thus opening a new era of immunotherapy for this
tumor [11]. Immunotherapy has taken a new turn,
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Table 1
Nivolumab in second- and later-line therapy

Results / Study CheckMate 010 CheckMate 025 NIVOREN GETUG-AFU 26
(N = 54) (N = 410) (N = 720)
Phase 2, Phase 3, Phase 2, Two and

Third-line therapy, Second- and third- more previous lines,
Nivolumab 2 mg/kg line therapy, Real-world

Nivolumab 3 mg/kg population,
Nivolumab 3 mg/kg

Overall survival, median, months 25.5 25.8 24.5
Progression-free survival, median, months 4.0 4.2 3.2
Objective response rate, % 22 23 21
Grade 3-4 adverse events, % 17 21.4 17.9

with new hopes for combining multiple checkpoint
inhibitors with targeted agents. Nivolumab and ipili-
mumab, pembrolizumab or avelumab in combination
with axitinib, and nivolumab with cabozantinib have
changed the practical guidelines for metastatic RCC.

This review summarizes the 5-year experience of
studying and using nivolumab in RCC patients.

NIVOLUMAB IN SECOND- AND
LATER-LINE THERAPY

The efficacy and toxicity studies of nivolumab in
metastatic RCC were started in patients who expe-
rienced disease progression on targeted therapy in
previous lines (Table 1).

In a Phase 2 study, 168 patients with metastatic
RCC previously treated with VEGFR inhibitors were
randomized in a 1:1:1 ratio to receive nivolumab
0.3 mg/kg (n = 60), 2 mg/kg (n = 54), 10 mg/kg (n =
54) [12]. The compound was administered intra-
venously once a week every 3 weeks. The primary
efficacy endpoint was progression-free survival, sec-
ondary endpoints were objective response rate, over-
all survival, and safety. The median progression-free
survival was 2.7 months, 4.0 months, 4.2 months
for three dose levels, respectively (P = 0.9). Objec-
tive response rates were 20%, 22% and 20% in
groups, the median overall survival was 18.2 months,
25.5 months, 24.7 months, respectively. The most
common side effect of therapy was fatigue (24%,
22%, 35%). Grade 3-4 toxicity was observed only
in 18 (11%) patients. The authors concluded that
nivolumab was well tolerated and had antitumor effi-
cacy regardless of the dose escalation.

In 2015, the first results of a randomized phase 3
trial of nivolumab (CheckMate 025) were published
[13]. This study enrolled 821 patients with metastatic
RCC and disease progression on the first- or second-

line therapy with antiangiogenic agents. Patients were
randomized into 2 groups: one to receive nivolumab
(3 mg/kg, intravenously, every 2 weeks), and the other
one to receive everolimus (10 mg orally). Overall
survival was the primary efficacy endpoint. In addi-
tion, the authors evaluated the objective response rate,
progression-free survival and safety of the antibody.
At 2020 GU ASCO, the authors presented the final
results of the CheckMate 025 study. For the first time,
a long-awaited 5-year overall survival rate was ana-
lyzed in patients with metastatic RCC treated with
the checkpoint inhibitor, which amounted to 26%,
with its median being 25.8 months [14]. These results
were definitely better than historical data before the
era of immunotherapy. For example, the 5-year over-
all survival rate was 8.2% in the RENSUR5 register
[15] and 12% in the SEER database [16]. It should
be noted that both RENSUR5 and SEER analyzed
patients with newly diagnosed advanced RCC, while
CheckMate 025 included patients with disease pro-
gression on standard therapy; however, its result was
better even in these settings.

The objective response rate was also satisfactory,
amounting to 23%. If patients achieved response to
treatment, the median response duration was 18.2
months. The median progression-free survival was
4.2 months.

Grade 3-4 adverse events were reported in 19% of
patients treated with nivolumab [13]. Over 5 years,
the incidence of these adverse events increased to
only 21%, which theoretically indicates the absence
of long-term toxicity. Out of all grade 3-4 adverse
events, patients in the nivolumab group most often
experienced fatigue (2%). Other adverse events in
patients treated with nivolumab included cough, nau-
sea, rash, dyspnea, diarrhea, constipation, decreased
appetite, back pain and joint pain. No drastic changes
in various types of toxicity were observed either over
time.
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Therefore, nivolumab monotherapy was a 5 times
more effective therapeutic option with lower toxic-
ity than targeted agents. Moreover, nivolumab has
been associated with improved patient quality of
life compared with everolimus [17]. In terms of
FKSI-DRS score, more patients had a clinically
meaningful health-related quality of life improve-
ment with nivolumab (55%) versus everolimus (37%;
P < 0.0001).

The efficacy and toxicity of nivolumab in subse-
quent lines of therapy have also been confirmed in a
prospective phase 2 study NIVOREN GETUG-AFU
26 [18]. It enrolled patients with characteristics that
were as close to real world setting ones as possible.
For example, 22.4% of patients had received more
than 2 previous lines of therapy, 21.3% of patients
had received mTOR inhibitors in previous lines, 15%
of patients had ECOG PS 2, 12.3% of patients had
asymptomatic brain metastases, 34.3% of patients
had renal dysfunction and finally 25.5% of patients
were from the poor prognosis group according to
the IMDC criteria. With a median follow-up of 20.9
months and analysis of data from 720 patients, the
incidence of treatment-related adverse events was
17.1%, which was lower than in the pivotal Check-
Mate 025 study (20%) [13]. Complications leading
to discontinuation of therapy were observed only in
7.5% of patients. The objective response rate was
20.8%. The median progression-free survival was 3.2
months. The one-year overall survival rate was 69%.
The median overall survival was 32.8 months, 25.0
months and 10.4 months in patients with favorable
risk, intermediate risk and in the poor prognosis
group, respectively. The authors concluded that the
safety and efficacy of nivolumab in “real world set-
ting” is comparable to the results of the phase 3 study.
In patients with ECOG PS 2, the overall survival was
lower (P < 0.0001) [19]. The number of prior treat-
ment lines had no effect on progression-free survival
or overall survival. The use everolimus in prior lines
had a negative impact on survival (P = 0.04). The effi-
cacy of the drug did not depend on the creatinine
clearance (< 60 ≥) and the presence of brain metas-
tases. For example, the response rate for intracranial
metastases was 12% [20]. The median time to dis-
ease control ranged from 2.7 to 4.8 months, and the
12-month overall survival was 59% to 67%, depend-
ing on the previous treatment. Nivolumab was well
tolerated in this group without unexpected toxicity.

The efficacy and safety of nivolumab in patients
with chronic hepatitis C virus, who are usually
excluded from clinical trials, was evaluated in a

cohort study [21]. A total of 44 eligible patients
were enrolled. The groups of patients with hepatitis
(N = 22, study cohort) and without hepatitis (N = 22,
control cohort) were well balanced. The overall
survival and progression-free survival in patients
infected with hepatitis C were at least non-inferior to
those in patients without hepatitis. Thus, the median
overall survival was 27.5 and 21.7 months in the test
and control groups, respectively (P = 0.005 in favor
of the test group). The median progression-free sur-
vival was 7.5 and 4.9 months (P = 0.013 in favor of
the test group). Despite the absence of differences
in the objective response rates between the groups
(27% vs. 23%, P = 0.7), patients with hepatitis had
significantly more sustained responses (P = 0.01).
Nivolumab was well tolerated by all HCV-positive
patients. No unexpected toxicity was observed. The
viral load assessment during nivolumab therapy was
available in 14 of 22 (64%) patients with hepatitis
C. Nivolumab did not significantly affect hepatitis
virus concentrations (mean change of 210 IU/mL,
P = 0.82) in the absence of antiviral therapy.

These findings served as the basis for the develop-
ment of a nivolumab combination for the use in the
first-line therapy.

NIVOLUMAB PLUS IPILIMUMAB AS
FIRST-LINE TREATMENT

After the success of immunotherapy in patients
with disease progression on conventional targeted
therapy, it was logical to study the efficacy of the
novel method of first-line therapy. Moreover, the
use of a combination of inhibitors blocking two
checkpoints, PD-1 and CTLA-4, seemed appropriate.
Since the first line of therapy makes the maximum
contribution to the overall survival of patients with
metastatic RCC, and knowing that there is a sig-
nificant effect on the survival in the second-line,
it could be assumed that nivolumab in combina-
tion with ipilimumab would significantly improve
the overall outcome of treatment of newly diagnosed
metastatic RCC. Finally, let us suppose that if a
patient develops metastases, this means that the tumor
cells have escaped immune surveillance and, there-
fore, an immediate effect on the immune system in
the first-line of therapy is needed.

In the randomized phase 3 pivotal Check-
Mate 214 study [22], treatment-naive patients with
metastatic clear-cell RCC were randomized to receive
nivolumab plus ipilimumab (N = 550) or sunitinib
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(N = 546). The study was designed to evaluate the
efficacy of therapy in the intermediate and poor prog-
nosis groups according to IMDC criteria. Nivolumab
was used at a dose of 3 mg/kg in combination with
ipilimumab at a dose of 1 mg/kg every 3 weeks, a
total of 4 doses, followed by therapy with nivolumab
at a dose of 3 mg/kg every 2 weeks. Patients received
sunitinib 50 mg on a standard 4/2 schedule. The pri-
mary endpoints in the study were overall survival,
progression-free survival, and objective response
rates in the group of patients with intermediate and
poor risk.

The median overall survival in the sunitinib group
was announced back in 2018 and amounted 26.6
months. It is surprising and at the same time sig-
nificant that the median survival in the combination
therapy group was not achieved over two years—
more than 50% of patients remained alive. The au-
thors presented the results of the study with a mini-
mum follow-up of 48 months at the 2020 ESMO
Congress [23]. The median overall survival in
the nivolumab-ipilimumab group was 48.1 months.
Investigators found statistically significant benefits
in favor of nivolumab plus ipilimumab over suni-
tinib, with a 35% reduction in mortality risk (HR =
0.65; P < 0.0001) in patients with intermediate and
poor prognosis. The 4-year overall survival was
50% in the immunotherapy group and 35.8% in
the sunitinib group. Objective response rates were
also significantly higher for nivolumab plus ipili-
mumab: 41.9% versus 26.8% (P < 0.0001). 10.4% of
patients achieved complete tumor regression during
immunotherapy. Treatment responses, both partial
and complete, were 55% longer with nivolumab
and ipilimumab than with sunitinib. The median
progression-free survival was 11.2 months in the
nivolumab plus ipilimumab group. Interestingly, the
35% survival tail seen with nivolumab/ipilimumab
treatment has not been seen with other combinations
so far. This may indicate the prolonged effects of the
two immune checkpoint inhibitors. In addition, the
long-term tail for the monotherapy with nivolumab
is well below 10%, suggesting that two antibodies
are required to optimize treatment outcome in RCC.

The data on the efficacy of the combination in
patients without previous cytoreductive nephrectomy
appear to be fascinating. The CheckMate 214 study
included 108 patients with target kidney lesions who,
for some reason, were not candidates for cytoreduc-
tive nephrectomy. Such patients are known to have
a worse prognosis in terms of survival, which is
also confirmed by the characteristics of the patients

included in the analysis: the majority were from
the IMDC intermediate and poor prognosis groups
(only 2% of patients had a favorable prognosis), and,
therefore, it was especially important to evaluate the
efficacy of double immunotherapy combination in
this subgroup of patients. At the time of data eval-
uation (median follow-up of 48 months), 35% of
patients on nivolumab plus ipilimumab experienced
a tumor size reduction of more than 30% (vs. 20% in
the sunitinib group), the objective response rate was
34% and 14.5% in these groups, respectively, and
the same proportions of patients (34% and 14.5%)
achieved partial response; there were no complete
responses in any of the groups. The median duration
of response to immunotherapy was 20.5 months vs.
14.1 months on sunitinib (HR = 0.69), and median
overall survival was 26.1 months vs. 14.3 months,
respectively (HR = 0.63). Thus, patients with target
kidney lesions responded better to combination ther-
apy than to sunitinib therapy: the objective response
rate was higher, the responses were deeper and more
prolonged.

Could we have previously expected metastatic
RCC patients with poor and intermediate prognosis to
live for 4 years? Undoubtedly, this figure appears to be
more attractive than previously demonstrated ones in
population retrospective analyses. For example, in the
Russian registry study RENSUR3, which involved
573 patients in approximately the same period (2015-
2016) as in the CheckMate 214 study (2014–2016),
the 3-year overall survival rate was only 21%, and the
median was 12 months [24].

The results obtained for therapy with nivolumab
plus ipilimumab in patients with sarcomatoid renal
cell carcinoma were even more impressive. These
patients (n = 145) were also treated in the Check-
Mate 214 study [25]. It should be noted that, like
patients without previous cytoreductive nephrec-
tomy, patients with sarcomatoid RCC represent a
serious medical and social issue, as they have a
significantly worse prognosis for survival and lim-
ited treatment options. In the current analysis, the
vast majority of patients (n = 139) were from the
intermediate and poor prognosis group, which was
undoubtedly attributable to the histological charac-
teristics of the tumor. Currently, data from a 42-month
follow-up period for this cohort of patients are
presented. The median overall survival in patients
treated with nivolumab plus ipilimumab was not
achieved, while being 14.2 months (HR = 0.45,
p = 0.0004) in patients treated with sunitinib. The
median progression-free survival on nivolumab plus
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Table 2
Nivolumab plus ipilimumab as first-line treatment

Results / Study CheckMate 241 CheckMate 241 CheckMate 241
(N = 425) (N = 550) (N = 54)

Intermediate and ITT population Sarcomatoid
poor risk group features

Overall survival, median, months 48.1 NR NR
Progression-free survival, median, months 11.2 12.2 26.5
Objective response rate, % 41.9 39.1 60.8
Grade 3-4 adverse events, % – 47.9 –

ipilimumab therapy is more than 5 times higher
than that on sunitinib therapy—26.5 months vs. 5.1
months, respectively (HR = 0.54, p = 0.0093). The
objective response rate in patients on combination
therapy reaches 60.8% vs. 23.1% in the sunitinib
group, with complete response rates of 18.9% vs.
3.1%, respectively. Thus, nivolumab and ipilimumab
shows unprecedented long-term survival and objec-
tive response rates, including complete responses,
which allows recommending this therapeutic option
as preferable for treatment-naive patients with sar-
comatoid renal cell carcinoma with intermediate and
poor prognosis.

Efficacy analysis was conducted in intention-to-
treat patients and are presented in favorable risk group
[26]. Superior overall survival with nivolumab and
ipilimumab was sustained in the intention-to-treat
population (HR = 0.69). In patients with favorable
risk, the difference in overall survival was not
statistically significant (HR = 0.93) and survival prob-
abilities at 4 years were similar.

With regard to the toxicity of the combination, it
was acceptable in all studied subgroups. The long-
term follow-up showed the incidence of grade 3-4 ad-
verse events in the nivolumab + ipilimumab and suni-
tinib groups of 47.9% and 64.1%, respectively. This
trend is in line with the 2020 American Society of
Clinical Oncology (ASCO) report that the new com-
binations show superior efficacy in reducing toxicity
than previous treatments. Remarkably, even when
patients discontinued immunotherapy due to toxicity
(22%), the overall survival did not decrease [26]. The
most common grade 3-4 adverse events associated
with immunotherapy were increased lipase (10%),
amylase (6%), and alanine aminotransferase levels
(5%), while in the sunitinib group, these were hyper-
tension (17%), fatigue (10%) and palmar-plantar
erythrodysesthesia (9%) [22]. The incidence of all
grade 3-4 adverse events was 47% and 64% in the
immunotherapy and sunitinib groups, respectively.
High-dose glucocorticoids were required in 35% of
patients. Thus, based on the results of the CheckMate

214 study, the combination of nivolumab and ipili-
mumab was approved in Russia and other countries
for use in patients with metastatic clear cell RCC
from the intermediate and poor prognosis group. The
combination was also included in Russian and inter-
national guidelines [27, 28]. Table 2 summarizes the
results of the CheckMate 214 study.

Is ipilimumab needed? The authors of the phase
2 OMNIVORE study suggested that not all patients
might need a CTLA-4 inhibitor [29]. In addition,
the optimal duration of maintenance therapy with
nivolumab in responders is also unknown. Using an
adaptive study design, they evaluated the efficacy
of sequential addition of two doses of ipilimumab
in patients who did not immediately respond to
nivolumab alone and the duration of nivolumab treat-
ment in responders. All patients (N = 83) received
nivolumab at the first stage for 6 months, followed
by a response assessment and decision making. Most
of the patients had a favorable ECOG status, clear-cell
RCC, IMDC intermediate/poor prognosis. Half of the
patients had not previously received systemic ther-
apy. At 6 months, induction therapy with nivolumab
resulted in confirmed partial response in 14% of
patients (12/83; 17% (7/42) in untreated patients,
12% (5/41) in treated patients). In these patients, nivo-
lumab therapy was interrupted and 45% did not
resume it for a year as the response persisted. Out
of 57 (69%) patients who received addition of 2
doses of ipilimumab, two who had previously expe-
rienced disease progression on nivolumab mono-
therapy developed partial response (4%). However,
40% of patients experienced disease progression with
the addition of ipilimumab. The 18-month over-
all survival rate was 79%. Treatment-related grade
3-4 adverse events occurred in 7% of cases with
nivolumab induction and in 23% with subsequent
addition of ipilimumab. The investigators believe that
it is currently premature to recommend the described
strategy in routine practice. Delayed addition of ipil-
imumab led to response in only 4% of patients, and
there were no complete responses in the study, the
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development of which is well known with the simul-
taneous use of the combination of nivolumab plus
ipilimumab. Despite patients could achieve sustained
response after induction with nivolumab, therapy had
to be resumed in half of the cases.

A very similar phase 2 HCRN GU16-260 study
resulted in more optimistic conclusions [30]. One
hundred twenty-three patients with clear-cell RCC
from all prognostic groups (favorable prognosis
–25%, intermediate prognosis –65%, poor progno-
sis –10%) received the first-line monotherapy with
nivolumab 240 mg every 2 weeks (6 doses), then
360 mg every 3 weeks (4 doses) followed by 480 mg
every 4 weeks until disease progression or unac-
ceptable toxicity. The objective response rate was
31.7%, including complete response in 5.7% (13.3%
in the favorable prognosis group). The median
duration of response was 19.3 months, and the
median progression-free survival was 8.3 months.
The median progression-free survival increased to
19.3 months in patients with favorable prognosis. 65
patients with disease progression or stable disease on
nivolumab monotherapy were to be treated with ipil-
imumab (1 mg/kg every 3 weeks, 4 doses) followed
by maintenance therapy with nivolumab (3 mg/kg
every 2 weeks). However, 31 patients could not be
switched on this therapy due to immune-mediated
adverse events, symptomatic disease progression or
initiation of another treatment. The addition of ipil-
imumab resulted in the development of response
(partial in all cases) in 13.3% patients and stable dis-
ease in 23.3% patients, with the incidence of grade
≥ 3 adverse events being 40%. 81% of patients were
alive at the time of the last assessment. The inves-
tigators concluded that nivolumab monotherapy can
be used in some patients, such as those with poten-
tial intolerance to first-line ipilimumab or tyrosine
kinase inhibitors, and in patients with favorable prog-
nosis. However, the combination of nivolumab and
ipilimumab remains the most preferred because of
the high objective response rates, including longer
complete responses and longer disease control times.

Finally, European multicenter study (TITAN)
enrolled 258 patients with IMDC intermediate and
poor risk, advanced clear-cell RCC, and disease pro-
gression after no more two previous treatment lines
[31]. Patients started with nivolumab induction. In
case of early progression of disease (week 8) or either
stable disease or progression at week 16, patients
received nivolumab and ipilimumab boost cycles.
Responders to nivolumab monotherapy continued
with maintenance with nivolumab and ipilimumab

boosts only for progression. In first-line therapy, a tai-
lored approach using combination of two antibodies
significantly improved objective response rate com-
pared to nivolumab alone.

How effective is the combination of nivolumab
plus ipilimumab in patients with progression on
prior treatment with checkpoint inhibitors? The
answer to this question was obtained in the phase
2 FRACTION-RCC study, in which 46 patients
with progression on CTLA-4, PD-1, PD-L1, LAG-
3 inhibitors received nivolumab plus ipilimumab in
the standard regimen [32]. Also, 80% of patients
had previously received tyrosine kinase inhibitors.
The objective response rate, being the primary end-
point, was 15.2%, and disease control was achieved
in 52.2% of patients. The median progression-free
survival was 16.1 months. 28% of patients reported
grade 3-4 adverse events, with diarrhea being most
common (9%). Only three patients had to interrupt
therapy due to toxicity. Therefore, although the effi-
cacy of nivolumab and ipilimumab in patients with
disease progression on checkpoint inhibitors was
not as successful as that seen in patients treated in
the CheckMate 214 study, these results help fill the
data gap regarding sequential therapy. Overall, the
FRACTION-RCC study offers an effective new strat-
egy for evaluating cancer immunotherapies in heavily
pretreated patients with metastatic RCC.

Another interesting approach is the use of the
combination of nivolumab plus ipilimumab for an
immunogenic tumor phenotype.

Perhaps, therapy will be selected on the basis of
a molecular tumor subtype in the near future. In
a randomized phase 2 BIONIKK study, treatment
with nivolumab, ipilimumab, or a tyrosine kinase
inhibitor was prescribed on the basis of “immune” or
“angiogenic” phenotypes determined using a 35-gene
expression signature and responsible for respective
strong or weak characteristics [33]. 202 patients were
randomized to receive nivolumab, nivolumab plus
ipilimumab, or targeted therapy. The primary end-
point was the objective response rate in each group,
which ranged from 21% to 54% depending on the
phenotype. The authors showed that gene expression
signatures can increase response rates. They are plan-
ning an extensive translation program to identify new
biomarkers.

Also, stereotactic radiotherapy as a complement
to immunotherapy should not be dismissed. Irradi-
ation of even one or more lesions can help activate
the immune system by releasing antigens, thereby
increasing the efficacy of checkpoint inhibitors [34,
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35]. In the RADVAX study, 25 patients with clear
cell metastatic RCC received standard doses of
nivolumab and ipilimumab, followed by nivolumab
monotherapy [36]. Stereotactic radiotherapy was
given on 1-2 metastases at a total dose of 50 Gy in
5 fractions between the first and second doses of
nivolumab and ipilimumab. The primary objectives
of this study were to determine the safety and tol-
erability, as well as the objective response rate for
non-irradiated metastases. 10 (40%) patients needed
immunosuppressive therapy with prednisone to treat
classic immune-mediated adverse events observed
with the dual combination. Radiation pneumoni-
tis limited by the radiation field (grade 2 toxicity)
was observed in 2 patients and responded quickly
to oral steroids. At the time of the initial analy-
sis, partial responses were recorded in 14 out of
25 patients, which amounted to 56%. After a few
months, the objective response rate increased to 68%
(17 out of 25 patients). There was no progression in
the irradiated lesions. H. Hammers et al. concluded
that the approach with combination of radiation
and immunotherapy in metastatic RCC has accept-
able safety and promising antitumor activity, which
requires further research. Ongoing phase II trial
(CYTOSHRINK) randomizes untreated advanced
RCC patients in a 2:1 fashion to ipilimumab/
nivolumab plus stereotactic body radiation therapy
(30–40 Gy in 5 fractions) to the primary kidney mass
between cycles 1 and 2 (experimental arm), ver-
sus ipilimumab/nivolumab alone (standard arm) [37].
Authors hypothesizes that stereotactic radiotherapy
to the primary tumor will enhance the total efficacy
of immunotherapy.

FUTURE PROSPECTS OF NIVOLUMAB

What are future prospects of nivolumab in kidney
cancer therapy? First, these are combinations with
targeted drugs. The results of the randomized phase
3 CheckMate 9ER trial, which evaluated the efficacy
of the checkpoint inhibitor nivolumab in combina-
tion with the tyrosine kinase inhibitor cabozantinib
as the first-line therapy for metastatic clear-cell RCC,
were presented at ESMO 2020 [38]. 651 patients were
stratified by the IMDC risk score, PD-L1 expres-
sion and region and randomized at 1:1 to receive
nivolumab 240 mg IV every 2 weeks plus cabozan-
tinib 40 mg orally once a day (N = 323) or sunitinib
50 mg orally on a 4/2 schedule (N = 328). Treatment
was given until disease progression or unacceptable

toxicity. The primary endpoint was progression-free
survival as measured by a blinded independent cen-
tralized review. Secondary endpoints included overall
survival, objective response rates, and safety.

With a median follow-up of 18.1 months, all
three endpoints were met. The combination vs.
sunitinib significantly increased progression-free sur-
vival (HR = 0.51, P < 0.0001; median 16.6 vs. 8.3
months, respectively), overall survival (HR = 0.60;
P = 0.0010; medians not reached) and objective
response rates (55.7% vs. 27.1%; P < 0.0001). 8%
and 4.6% of patients achieved complete response.
The median duration of response was 20.2 months
vs. 11.5 months. Grade ≥ 3 treatment-related adverse
events were reported in 60.6% of patients in the com-
bination group and in 50.9% in the sunitinib group.
Toxicity resulted in discontinuation of sunitinib in
8.8% of patients, nivolumab or cabozantinib in 15.3%
of patients, the combination in 3.1% of patients,
nivolumab alone in 5.6% of patients, and cabozan-
tinib alone in 6.6% of patients. Thus, the combination
of nivolumab and cabozantinib proved to be effective,
which allows considering it as first-line therapy for
metastatic clear cell RCC. On the other hand, higher
toxicity grades, when compared with the results of the
CheckMate 214 study, may somewhat limit its appli-
cability, for example, in patients with comorbidities
or at risk of cardiac toxicity. Longer follow-up will
allow collecting more data.

Another direction of using nivolumab may be its
combination with a fundamentally novel class of anti-
bodies that inhibit immune checkpoints. For example,
the fully human anti-LAG3 antibody relatlimab
(80 mg) plus nivolumab (240 mg) are already being
studied in clinical trials, including those in RCC
patients. LAG3 is a protein that binds molecules of
the major histocompatibility complex (MHC class II),
thereby significantly suppressing the activity of the
immune system. The triple blockade of PD-1, CTLA-
4 and LAG3 is also of scientific interest. Recently, a
phase 1/2 clinical trial (NCT03459222) was started to
evaluate the safety and preliminary efficacy of a com-
bination of relatlimab, nivolumab, and ipilimumab in
two cohorts.

Third, attempts are made to move immunotherapy
from the first-line treatment for metastatic RCC to
adjuvant and neoadjuvant regimens. Many oncolo-
gists participate in a randomized phase 3 PROSPER
trial (NCT03055013), in which patients with RCC
stage T2 or higher and regional lymph node metas-
tases are started on nivolumab before surgery and
then continue it after surgery. The classic “adjuvant”
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phase 3 CheckMate 914 study evaluates the efficacy
of nivolumab plus ipilimumab in patients at high risk
of disease progression after surgery (NCT03138512).

And finally, could combination immunotherapy
supersede surgery in patients with small kidney
tumors in future? Indeed, 10% of patients experi-
enced disappearance of all metastases with nivo-
lumab plus ipilimumab in the CheckMate 214 study,
which means there is a possibility of disappearance of
small tumors in localized RCC. A pilot phase 2 trial
(NCT04134182) evaluates complete response rates in
T1aN0M0 kidney cancer patients receiving the com-
bination and these results will be available in the near
future [39].

In conclusion, the extended follow-up presented
in different trials provides decisive evidence for
the clinically relevant and long-term benefits of the
nivolumab as monotherapy and in combinations in
patients with metastatic RCC and continues to sup-
port checkpoint inhibitors as treatment option for this
patient population. Novel combinations and studies
will expand the value of immunotherapy.
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