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Abstract Introduction Nivolumab monotherapy is approved for the treatment of metastatic
renal cell carcinoma (mRCC) patients who have progressed on prior therapies based on
the pivotal Checkmate-025 trial. There is limited literature on the efficacy and safety
profile of usage of nivolumab in the treatment of mRCC in India in a real-world setting.
Methods A retrospective analysis was performed of patients who received nivolumab
monotherapy for mRCC after having progressed on prior therapies. Tumor response
was graded according to RECIST v1.1 and Kaplan–Meier survival analysis was used to
estimate progression-free survival (PFS) and overall survival (OS). Immune-related
adverse events (irAEs) were documented and graded according to CTCAE v5.0.
Results Between 2016 and 2019, 35 patients received nivolumab formRCC at our center
after progressiononprior therapies. Amajority of the patients (n¼30, 85.7%) received it in
a second-line setting, and the remaining in the third line and beyond setting. Clear cell was
the most common histology (n¼26, 74.3%). There were 18 patients (51.42%) who
belonged to IMDC intermediate risk, while 17 (48.58%) patients were at poor risk. The
overall response rate was 60%, with complete response (CR) in 11.4%. Median duration of
response was not reached among responders. Median PFS was 5 months (95% confidence
interval [CI]: 3.06–6.93) and median OS was 26 months (95% CI: 1.90–50.09). Ongoing
survival of 47, 42, 34, and22monthswas noted in four patientswithCR, respectively. In our
study, 23 patients (65.71%) experienced any grade of irAE. Grade 3 irAEs was seen in four
patients (11.42%). Most common irAEwas thyroid dysfunction seen in 12 patients (34.2%).
Treatment discontinuation due to irAEs occurred in three patients (8.57%).
Conclusion Nivolumab showed good efficacy with high response rates and an OS
comparable to the pivotal Checkmate-025 trial. It was well tolerated with safety profile
in terms of irAE consistent with those reported in literature.
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Introduction

Renal cell carcinoma (RCC) refers to a heterogeneous group of
cancers arising from renal tubular epithelial cells, and con-
stitutes almost 90% of all primary renal neoplasm.1 In 2020 in
India, there were 16,861 new kidney cancer cases contribut-
ing to 1.3% of new cancers. It ranked 22nd in terms of
mortality with 9,897 deaths accounting for 1.2% of mortali-
ty.2 Over the years, there has been a significant evolution in
the treatment of metastatic renal cell carcinoma (mRCC). In
the last decade, vascular endothelial growth factor tyrosine
kinase inhibitors (VEGF TKIs) like sunitinib or pazopanib
have become the standard first-line treatment approach in
advanced RCC.3,4 Treatment of mRCC in second line included
sequential usage of another VEGF TKI like axitinib or sor-
afenib or mammalian target of rapamycin pathway inhibitor
everolimus.5–7 But second-line treatment is still a challenge
with limited therapeutic options, high morbidities, and
limited survival.

Studies in thepast showed that programmeddeath ligand1
(PD-L1) expression is associatedwith a poor prognosis in RCC,
probably because of its immunosuppressive function as the
interaction between PD-1 expressed on activated T-cells and
PD-ligand 1(PDL-1) or PD-L2 expressed on tumor cells usually
results in inhibition of the cellular immune response, leading
to escape of tumor cells from immunosurveillance.8 Hence,
nivolumab, a fully human IgG4. PD-1 immune checkpoint
inhibitor antibody that selectively blocks the interaction of
PD-1withPDL-1andPDL-2,was studied inPhase-1 andPhase-
2 studies.9–12 Subsequently, the publication of the landmark
Phase-3 Checkmate 025 trial showed the superiority of nivo-
lumab in comparisonwith everolimus in response and overall
survival (OS) in previously treated patients of
advanced/metastatic RCC.13 This has led to a revolutionary
change in the treatment landscape of metastatic RCC with
nivolumab becoming a standard second-line therapy inmRCC.

However, there is limited literature on the real-world
efficacy and safety profile of nivolumab in metastatic RCC
from India. Here, we report the response rates and survival
along with the safety profile of patients with mRCC treated
with nivolumab after having progressed on at least one prior
therapy in a tertiary care center in India.

Materials and Methods

Patient Selection
Approval was obtained from the Institutional Ethics Review
Board to perform a retrospective study at our center of
patients with metastatic RCC who received treatment with
nivolumab after having progressed on at least one line of
prior therapy. Patients who were started on nivolumab
between April 2016 and November 2019 were included in
the study. The study follow-up period ended in April 2020.

Study Methodology
Demographic data, histological diagnosis, Eastern Coopera-
tive Oncology Group performance status, prior therapies
received, metastatic sites before initiation of nivolumab,

laboratory parameters, and International mRCC Database
Consortium (IMDC) risk stratification were obtained from
the medical records.

Treatment protocol followed at our center consisted of
intravenous administration of nivolumab at a dose of 3mg/kg
started at a frequency of 2-week interval. First response
assessment with imaging was done post 4 cycles of therapy
followed by periodic assessment at 3 monthly intervals.

Endpoints: 1) Response: Best response was graded as
complete response (CR), partial response (PR), stable disease
(SD), and progressive disease (PD) as per Response Evalua-
tion Criteria in Solid Tumours (RECIST) v 1.1. Objective
response rate was calculated as the proportion of patients
who achieved a best response of CR or PR. 2) Survival:
Progression-free survival (PFS) was defined as the time
from first dose of nivolumab to first documented RECIST
tumor progression or death from any cause. Information
about patients who continued to receive treatment with
nivolumab beyond RECIST defined progression in view of
clinical benefit and absence of rapid progression was also
documented. OS was defined as the time from first dose of
nivolumab to death from any cause. Patients were censored
on their last follow-up visit if the event of interest had not
occurred by the end of study period. 3) Toxicity: Immune-
related adverse events (irAEs) were documented based on
the clinical symptoms/laboratory/radiological parameters
andwere graded according to CommonTerminology Criteria
for Adverse Events (CTCAE) version 5.0. Treatment initiated
for irAEs and rates of discontinuation of treatment due to
irAEs were also noted.

Statistical Analysis
The statistical analysis was performed using SPSS 25. In
descriptive statistics, the continuous variables are expressed
as mean and standard deviation/median and interquartile
range based on distribution of data. Categorical variables are
expressed as frequency and percentage. Chi-squared test and
Fisher’s exact test were used to assess any association
between categorical variables. Kaplan–Meier survival analy-
sis was used to estimate survival events such as PFS and OS.
Log rank test was used to calculate difference between
survival events. All statistical analyses were tested at 95%
confidence interval (CI) and the p-value of <0.05 was con-
sidered as statistically significant.

Results

Between April 2016 and November 2019, 35 patients of
mRCC who had progressed on prior therapy received nivo-
lumab at our center. The median follow-up was 19 months.
The median number of cycles of nivolumab received was 12
(interquartile range: 4–18). The maximum number of cycles
received by a patient was 37.

Baseline Characteristics
A majority of the patients (n¼30, 85.7%) patients received
nivolumab as second-line treatment, while five received it in
a third line and beyond setting. The median age of the study
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group was 58 years with majority of the patients being male
(n¼28, 80%). Clear cell carcinoma emerged as the most
commonhistology in our studyoccurring in 74.3% of patients
(n¼26). As per the IMDC risk classification, 18 patients
(51.42%) were stratified as IMDC intermediate risk group,
and 17 (48.58%) were stratified as IMDC poor risk. Lungs
were the most common site of metastases seen in our study
in 25 patients (71.4%). Twenty-seven patients (77.14%) had
undergone nephrectomyprior to the initiation of nivolumab.
These baseline characteristics are summarized in ►Table 1.

Objective Response and Duration of Response
The objective response rate was 60% (n¼21) in the entire
study group. Best response of CR was noted in 4 (11.4%)
patients, PR in 17 patients (48.6%), PD in 12 (34.3%) patients,
and SD in 2 patients (5.7%). Among the 21 responders, the
median duration of response was not reached. At the end of
the study period, 16 patients (76.19%) have an ongoing
response with 11 patients (52.38%) having a response lasting
for a year or more. Longest duration of ongoing response of
45months, 40months, 32months, and 20months was noted
in four patients who continue to be in CR. Among the
responders, progression of diseasewas noted in five patients,
at 4 months in two patients, and in the rest at 3 months,
6 months, and 1 month, respectively.

Progression-Free Survival and Treatment beyond
Progression
Median PFS in our study was 5 months (95% CI: 3.06–6.93).
The Kaplan–Meier estimate for 1-year PFS rate was 37.1%.
Among the 22 patients who had a RECIST-defined progres-
sion, 5 patients (22.72%) were treated beyond progression in
view of symptomatic improvement and clinical stability.
Three of these 5 patients went onto achieve a best response
of PR on further treatment with nivolumab and have an
ongoing OS of 24 months, 20 months, and 19 months,
respectively.

Overall Survival
The median OS in our study was 26.0 months (95% CI: 1.90–
50.09) (►Fig. 1A). The four patients with CR have an ongoing
survival of 47, 42, 34, and 22 months, respectively. Fifteen of
the 17 deaths occurred before the end of 1 year since the
initiation of treatment. In our study, the survival between
responders and nonresponders was statistically significantly
different (►Fig. 1B) with the median OS not reached in
responders (95% CI: NE–NE) and was only 4 months in
nonresponders (95% CI: 2.18–5.81) (p<0.001). There was
no statistically significant difference (p¼0.71) in the survival
(►Fig. 1C) between the different IMDC risk groups as the
median OS in the IMDC intermediate risk group was
20 months (95% CI: NE–NE) and in the IMDC poor risk
patients, it was 26 months (95% CI: 1.83–50.16).

Stoppage of Treatment in Responders
At the end of the study period, out of the 21 responders, 9
responders are currently ongoing treatment with nivolumab.
Among the 12 responders who stopped treatment, 4 patients

Table 1 Baseline demographic and clinical characteristics of
patients receiving nivolumab in mRCC (n¼35)

Line of usage of nivolumab in mRCC (n, %)

Second line 30 (85.7%)

Third line 4 (11.4%)

Fourth line 1 (2.9%)

Gender (n, %)

Male 28 (80%)

Female 7 (20%)

Age group (n, %)

21–40 years 2 (5.7%)

41–60 years 16 (45.7%)

61–80 years 16 (45.7%)

>80 years 1 (2.9%)

Histology (n, %)

Clear cell 26 (74.3%)

Clear cellþ sarcomatoid changes 4 (11.4%)

Collecting duct 2 (5.7%)

Papillary 2 (5.7%)

Chromophobeþ sarcomatoid changes 1 (2.9%)

IMDC risk (n, %)

Good risk 0 (0%)

Intermediate risk 18 (51.4%)

Poor risk 17 (48.6%)

Prior nephrectomy (n, %)

Yes 27 (77.1%)

No 8 (22.9%)

Sites of metastases (n, %)

Lung 25 (71.4%)

Bone 12 (34.3%)

Lymph nodes 12 (34.3%)

Liver 5 (14.3%)

Brain 5 (14.3%)

Peritoneal 5 (14.3%)

Pleural 4(11.4%)

Adrenal 3 (8.6%)

Prior systemic therapies in first-line setting (n, %)

Sunitinib 16 (45.7%)

Pazopanib 15 (42.9%)

Chemotherapy 3 (8.5%)

Sorafenib 1 (2.9%)

Prior systemic therapies in second-line setting (n, %)

Everolimus 3 (8.5%)

Lenvatinibþ everolimus 1 (2.9%)

Axitinib 1 (2.9%)

Prior systemic therapy in third-line setting (n, %)

Sorafenib 1 (2.9%)

Abbreviation: mRCC, metastatic renal cell carcinoma.
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stopped therapy due to progression and 1 stopped due to irAE.
A further four patientswho achieved CR stopped therapy after
having received nivolumab for a duration of 1 year each. These
patients are at 35 months, 30 months, 22 months, and
10 months of follow-up after stopping therapy and continue
to be in CR. The remaining three patients stopped treatment at
the lowest burden ofdisease and are on follow-up at 6months,
8 months, and 5 months, respectively, after stoppage of
treatment. They had received treatment for 6 months,
9 months, and 15 months, respectively.

Safety Profile
There were 23 patients (65.71%) who experienced any grade
of irAE. Grade1 to 2 irAEs were seen in 19 patients (54.28%),
while 4 patients (11.42%) experienced Grade 3 irAEs
(►Table 2). The most common irAE was thyroid dysfunction
seen in 12 patients (34.2%) with a median onset of 10 weeks.
Fatigue occurred in eight patients (22.8%) withmedian onset
being 6 weeks. Dermatological irAEs in form of skin
rash/pruritus occurred in five patients (14.3%) with median
onset being 6 weeks. The most common Grade 3 irAE that

Fig. 1 Kaplan–Meier curve of (A) overall survival (OS) (n¼ 35), (B) overall survival in responders v/s nonresponders, and (C) overall survival in
IMDC intermediate risk v/s poor risk. CI, confidence interval.

Table 2 irAEs in patients receiving nivolumab in mRCC (n¼ 35)

irAE Any grade (number of patients, %) Grade 3 (number of patients, %)

All irAE 23 (65.7%) 4 (11.42%)

Thyroid dysfunction
(n¼ 12)

Hyperthyroidism 4 (11.42%) 0(0%)

Hypothyroidism 8 (22.85%) 0 (0%)

Fatigue (n¼ 8) 8 (22.85%) 0(0%)

Skin rash/pruritus (n¼5) 5 (14.28%) 2 (5.71%)

Pneumonitis (n¼ 3) 3 (8.57%) 3 (8.57%)

Colitis (n¼ 2) 2 (5.71%) 0 (0%)

Arthritis (n¼ 1) 1 (2.85%) 0 (0%)

Transaminitis (n¼2) 2 (5.71%) 0 (0%)

Myocarditis (n¼ 1) 1 (2.85%) 1 (2.85%)

Retinopathy (n¼ 1) 1 (2.85%) 0 (0%)

Abbreviations: irAE, immune-related adverse event; mRCC, metastatic renal cell carcinoma.
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occurred was pneumonitis in three patients (8.57%) and it
occurred before 8 weeks in all of the three patients. Rare
irAEs of myocarditis and immune mediated retinopathy
were encountered in one patient each at 6 weeks and at
38 weeks, respectively. It was also observed that one case of
skin rash and one case of colitis occurred as late as 36 and
44 weeks, respectively. Out of the 35 patients enrolled in the
study, 6 patients (17.14%) required systemic steroids (-
intravenous/oral steroids) for the management of irAEs.
Additional immunosuppression in the form of mycopheno-
late mofetil (MMF) was used in one patient with Grade 3
pneumonitis. Treatment discontinuation due to irAEs oc-
curred in three patients (8.57%).

Discussion

Immune checkpoint inhibitors have led to a paradigm shift in
the management of metastatic RCC. The landmark Checkmate-
025 trial established the role of PD-1 inhibitor nivolumab
monotherapy in the setting of metastatic RCC that had pro-
gressed on first-line therapy.13 Currently, immunotherapywith
PD1/PDL1 inhibitors is fast becoming the standard of care in the
first-line setting in combination with VEGF TKI or dual check-
point blockade with CTLA-4 inhibitors.14,15 There, however,
remains a paucity of data in the real-world setting especially
in developing countries where access to Immune Checkpoint
inhibitors (ICIs) remains low in view of cost and accessibility.
This study was hence conducted to look at the efficacy and
safety profile of nivolumab monotherapy in relapsed mRCC.

A majority of patients in our study, 30 (85.7%) patients
received nivolumab as second-line treatment for metastatic
RCC following progression on first line. This pattern of usage
is similar to that observed in Checkmate-025 trial and other
real-world experience data from Spain where patients had
received only one prior antiangiogenic therapy.16 Our study
had an almost equal proportion of patients belonging to the
IMDC intermediate and poor risk group and no patients in
the good risk group. This was in stark contrast to the
Checkmate-025 trial where a majority of patients belonged
to the MSKCC good and intermediate risk group.13 Our study
also differed from other real-world studies from France and
Italy wherein majority of the patients belonged to the IMDC
good and intermediate risk group.17,18

Despite these differences, nivolumab demonstrated high
response rates in our study population with objective re-
sponse rates of 60% being noted with CR being achieved by
11.4% of the patients. These response rates were higher than
the response rates seen in the landmark Checkmate-025 trial
(overall response rate [ORR]: 25%, CR: 1%) or other real-world
studies from United Kingdom (n¼109, ORR: 31.5%) and
France (n¼720, ORR: 21%).17,19 Apart from a study with
larger sample size, further research would need to be per-
formed to analyze for probable difference in genetic signa-
tures that may be accounting for the higher response rates in
our population.More than half of the responders in our study
have a duration of response lasting beyond a year as com-
pared with 31% of those in the Checkmate-025 trial who had
a response duration lasting for more than a year.

The median PFS in our study was 5 months that againwas
similar to the PFS of 4.6 months seen in the Checkmate-025
trial.13 This trend is seen in the real-world studies in Italy,
United Kingdom, Cleveland,where themedian PFSwas found
to be 4.5, 5.4, and 4.8 months, respectively.18–20 Among the
five patients who were treated beyond progression in our
study, three went onto achieve further reduction and dem-
onstrated prolonged survival trends. The clinical benefit of a
decrease in tumor burden with an increase in OS in a
proportion of patients whowere treated beyond progression
with nivolumab as compared with those not treated beyond
progression was also reported by Escudier et al in the
Checkmate-025 study.21

Similar to the landmark Checkmate-025 trial,13 the me-
dianOS in our studywas 26.0months. Ongoing survival of 47,
42, 34, and 22 months was noted in four patients who had
achieved CR. These patients had stopped treatment after a
duration of 1 year and continue to be in complete remission.
A similar median OS of 22.1 months was observed in the
IMDC analysis of real-world outcomeswith nivolumab in the
treatment of clear cell RCC in second line or beyond.22 In our
study, the survival between responders and nonresponders
was statistically significantly different with the median OS
not reached in responders and was only 4 months in non-
responders (p<0.001). This highlights that those who are
responders go on to have a prolonged survival. While there is
scarcity of literature on the difference in survival between
responders and nonresponders in metastatic RCC, a pooled
analysis of the various trials of nivolumab in previously
treated advanced/metastatic NSCLC showed that responders
have a significantly prolonged survival as compared with
non-responders.23 It was also noted in our study that there
was no statistically significant difference in the survival
between the IMDC intermediate-risk and poor-risk patients.
This was in contrast to the NIVOREN GETUG AFU 26 real-
world study from France where the poor-risk group demon-
strated a median OS of only 10.4 months as compared with
25.0 and 32.8 months, respectively, in the intermediate- and
favorable-risk patients.17

The question of when to stop immunotherapy in patients
with metastatic disease after achieving response is being
explored in the scientific field. Four patients in our study
who achieved CR stopped treatment with nivolumab after
having received it for a duration of 1 year highlighting the
durable and long-lasting response of immunotherapy. These
findings are also reflected in the data from Keynote-001 trial
that showed that 94% (63 of 67) of metastatic melanoma
patients who achieved a CR on pembrolizumab and did not
receive further subsequent anticancer therapy remained
disease free for 30months after stopping treatment.24While
data from a Phase-2 trial by Ornstein et al showed promising
results for the role of intermittent nivolumab in mRCC,25

further studies need to be done to evaluate the optimal
timing of stopping therapy after obtaining CR or themaximal
reduction in tumor burden.

In our study, the adverse events reported were predomi-
nantly irAEs. Twenty-three patients (65.7%) experienced any
gradeof IrAE,whilefourpatients (11.42%)experiencedGrade3
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irAEs. This safety profile was consistent with the Checkmate-
025 trial wherein 19% developed Grade 3 treatment-related
adverse effect.13 Real-world studies from France and United
Kingdom have reported similar safety profile with respect to
Grade 3 adverse events (17.3 and 16.9%, respectively).17,19

Thyroid dysfunction was the most common irAE, followed
by fatigue in our study. Rare toxicities of immune-related
myocarditis and immune-mediated retinopathy were also
seen in the study. The spectrum of irAE seen in our setting
was different from real-world studies in mRCC treated with
nivolumab from Italy and Japan that showed cutaneous irAE to
be the most common irAE followed by endocrinological and
hepatobiliary irAEs18,26. It is also interesting to note that none
of the patients in our study or in other real-world studies from
Italy reported adverse events such as nausea, stomatitis, and
dysgeusia that were reported in more than 10% of patients in
the Checkmate-025 trial.

The timing of onset of various irAEs after initiation of
treatment with nivolumab was consistent with what has
been described in literature with median onset of thyroid
dysfunction in our study being 10weeks and cutaneous irAEs
occurring earlier at a median of 6 weeks since initiation of
treatment.27–29 Delayed onset of irAEs was also observed as
late as after 30weeks in some cases. Hence, it is imperative to
be aware of the most common time of occurrence of irAEs
and also to remember that it can be unpredictable and occur
at any point of time even after stoppage of treatment as it is
noted from literature that the first irAE can even occur as
long as 1 year after discontinuation of treatment.28

Steroids were the cornerstone for the management of
irAE with additional immunosuppression with MMF be-
ing required in only one patient. No patient of hyperthy-
roidism required antithyroid drugs as they subsequently
went onto become euthyroid/hypothyroid. All patients
with hypothyroidism received thyroid supplements
eventually. Treatment discontinuation due to irAE oc-
curred in three patients (8.57%). This is similar to multi-
ple studies including the Checkmate 025 study and
NIVOREN GETUG AFU 26 study where treatment discon-
tinuation due to adverse events occurred in 8 and 7.5% of
patients, respectively.13,17

Conclusion

Nivolumab demonstrated good efficacy with objective re-
sponse being noted in 60% of our patients. The OS trend
noticed in our population is similar to the landmark Check-
mate-025 trial and other real-world studies, despite most of
the patients belonging to the IMDC intermediate- and poor-
risk group. Nivolumab was well tolerated with safety profile
in terms of irAE being consistent with those described in
literature with less than 10% requiring discontinuation of
treatment due to irAEs.

We acknowledge that the first-line approach in mRCC is
rapidly changing to immunotherapy-based combinations
throughout the world. But due to the financial implications,
oral sunitinib or pazopanib will continue to be extensively
used in India as first-line therapy. So, we believe immuno-

therapy with nivolumab will have an important role to play
as second-line treatment in mRCC in India.
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