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Abstract
Background In a phase III clinical trial, CheckMate 025, treatment of metastatic renal cell carcinoma (mRCC) with 
nivolumab demonstrated superior efficacy over everolimus. However, as the clinical trial excluded patients with specific 
complications and poor performance status (PS), the effectiveness and safety of nivolumab in clinical practice, in which 
patients with various clinical complications are treated, is unclear. This study explored real-world nivolumab treatment in 
Japanese mRCC patients.
Methods This is an interim analysis of a multicenter, non-interventional, medical record review study (minimum follow-
up: 9 months). All eligible Japanese mRCC patients who first received nivolumab between February and October 2017 
were included; data cut-off was April 2019. We analyzed nivolumab treatment patterns, efficacy (including overall survival, 
progression-free survival, objective response rate, and duration of response) and safety (including immune-related adverse 
events).
Results Of 208 evaluable patients, 31.7% received nivolumab as fourth- or later line of treatment. At data cut-off, 26.9% 
of patients were continuing nivolumab treatment. The major reason for discontinuation was disease progression (n = 100, 
65.8%). Median overall survival was not reached; the 12-month survival rate was 75.6%. Median progression-free survival 
was 7.1 months, the objective response rate was 22.6%, and median duration of response was 13.3 months. Patients who were 
excluded or limited in number in CheckMate 025, such as those with non-clear cell RCC or poor PS, also received benefits 
from nivolumab treatment. Immune-related adverse events occurred in 27.4% of patients (grade ≥ 3, 10.1%).
Conclusion Nivolumab was effective and well-tolerated in real-world Japanese mRCC patients.
Trial registration UMIN000033312

Keywords Efficacy · Japan · Metastatic renal cell carcinoma · Nivolumab · Real-world · Safety

Introduction

Renal cell carcinoma (RCC) occurs mostly in people 
between the ages of 50 and 70 years, and in about twice 
as many men as women [1, 2]. A majority of patients are 
diagnosed when the tumor is still relatively localized and 
amenable to surgical removal [3]. Importantly, the incidence 
of RCC increases with age, making it a major healthcare 
issue in countries with an aging society, like Japan [2]. An 
analysis of treatment patterns (2012–2015) among 277 Japa-
nese patients indicated that most patients with metastatic (m)
RCC received tyrosine kinase inhibitors (TKIs; 72.2%) and 
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mammalian target of rapamycin inhibitors (mTORis; 14.3%) 
as first-line therapy. TKI–TKI treatment represents the most 
commonly used sequence (58.8%), and TKI-mTORi is the 
second most common (14.1%). Shorter duration of first-line 
treatment with TKIs results in poorer prognosis [4]. Thus, 
there is a clear need for improved therapeutic options.

Recently, the focus of mRCC treatment research has 
moved to immuno-oncology, and evaluations of immune-
checkpoint inhibitors have shifted the treatment paradigm 
of mRCC [5, 6]. Nivolumab is a fully human monoclonal 
IgG4 antibody specific for the programmed death-1 cell 
surface receptor [7]. In a randomized phase III clinical trial 
(CheckMate 025), nivolumab was shown to be superior to 
everolimus in patients with previously treated advanced 
RCC [8]. Thus, nivolumab is the first drug that has been 
shown to prolong overall survival (OS) in treated mRCC 
patients. Based on these data, in 2016, nivolumab as a single 
agent was approved in Japan for the treatment of patients 
with unresectable RCC or mRCC who have received prior 
therapy [9]. Nivolumab is currently recommended by the 
Japanese Urological Association (JUA) renal cancer guide-
line for second-line therapy after progression on a TKI and 
for third-line therapy after failure of two TKIs [10].

However, the limited current knowledge about nivolumab 
use in Japanese patients with mRCC highlights two major 
concerns. One is that CheckMate 025 excluded patients with 
non-clear cell (ncc)RCC and enrolled a limited number of 
patients with Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of ≥ 2, those with brain metastasis 
or decreased renal function or those who were elderly [8]. 
The other is the small number of Japanese patients (n = 37) 
in the nivolumab group in CheckMate 025 [11, 12].

In addition to insufficient clinical trial data, there is little 
real-world evidence in Japanese patients. While there are 
several reports from other countries [13–16] and some anal-
yses of patient groups excluded from CheckMate 025 [17], 
no similar multicenter or large-scale analyses have been 
reported in Japan. This clinical study was planned to analyze 
the treatment patterns of nivolumab for mRCC patients in 
clinical practice, and the efficacy and safety of nivolumab 
for these patients, by retrospective analyses of information 
from medical records. The study is ongoing, and this article 
focuses on interim analysis data.

Patients and methods

Patients

All patients with mRCC (diagnosed according to JUA guide-
lines [10]) who first received nivolumab during the period 
from 1 Feb 2017 to 31 Oct 2017, regardless of the treat-
ment line, were included in this study. This interim analysis 

focused on patients with follow-up data for at least 6 months 
after treatment administration. Exclusion criteria were 
age < 20 years, previous participation in any clinical trial of 
any anticancer agents before or after nivolumab treatment, 
or participation in a nivolumab regulatory post-marketing 
surveillance study (JapicCTI-184069).

Study design

This is an ongoing multicenter, retrospective, non-interven-
tional, medical record review study, conducted at 17 hospi-
tals in Japan. Data cut-off for this interim analysis was 26 
April 2019. Data collection from patient medical records 
was planned at two-time points: between August 2018 and 
April 2019 (follow-up of ≥ 9 months after the first nivolumab 
treatment), and between November and December 2020 
(follow-up of ≥ 36 months after the first nivolumab treat-
ment). Baseline data were collected between the time of the 
initial diagnosis of mRCC and immediately before the start 
of systemic chemotherapy.

Ethics

This study is being conducted in compliance with all appro-
priate national and international ethical guidelines and with 
the Act of Protection of Personal Information. The Ethics 
Committee at each site reviewed and approved the study 
protocol and all related documentation. All patients were 
given the opportunity to reject study participation (opt-out); 
written informed consent was required by the Ethics Com-
mittees at some study sites.

Endpoints

In this study, we evaluated the treatment pattern of 
nivolumab in real-world clinical settings (including treat-
ment history before and after nivolumab, treatment period, 
and treatment line), the 1-year OS rate, and nivolumab effi-
cacy [progression-free survival (PFS), best overall response 
(BOR), objective response rate (ORR), duration of response 
(DOR), and disease control rate (DCR)] and adverse events 
(AEs) including immune-related (ir) AEs. Additional evalu-
ations included subgroup analyses based on patient charac-
teristics, treatment history, and occurrence of irAEs (event 
type, grade, and treatment).

Statistical methods

The efficacy population included all eligible patients who 
met the study criteria, and the safety population included all 
enrolled patients who received treatment with nivolumab. 
OS was defined as the period from the date of first nivolumab 
administration to the date of death (or to the data cut-off 
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date for this analysis, in case of ongoing survival). PFS was 
defined as the period from the date of first nivolumab admin-
istration to the date of either initial disease progression or 
death, or to the data cut-off date. DOR was defined as the 
period from the date of best response [complete or partial 
response (CR/PR)] during nivolumab administration to the 
earliest date of confirmed progressive disease (PD) or death, 
start date of the next treatment, or to the data cut-off date. 
ORR was defined as the proportion of patients with CR and 
PR as the best response; DCR was the proportion of patients 
with CR, PR or stable disease (SD) as the best treatment 
response. OS, BOR, DOR, and PD were based on investiga-
tor assessments per Response Evaluation Criteria in Solid 
Tumors (RECIST) version 1.1. AEs were coded using the 
Medical Dictionary for Regulatory Activities version 21.1. 
Severity was classified based on the Common Terminology 
Criteria for Adverse Events version 4.0.

For OS and PFS, graphical outputs were created based 
on the Kaplan–Meier methodology. The survival rate for 
each month was calculated; the median of each endpoint 
was calculated with their 95% confidence intervals (CI). For 
other parameters, quantitative variables were summarized 
using descriptive statistics, and categorical variables were 
summarized using number and percentage. A swimmer plot 
provided a visual representation of nivolumab treatment 
duration, BOR, PD, death, and reason for discontinuation. 
Logistic regression analysis was conducted to estimate the 
odds ratio of response and its 95% CI (calculated using the 
Chi-square test). Variables included age, tissue type, ECOG 
PS, International Metastatic RCC Database Consortium 
(IMDC) risk, Karnofsky performance status (KPS) < 80%, 
hemoglobin below the lower limit of normal, corrected 
serum calcium ≥ 10 mg/dL, the period from RCC diagnosis 
to treatment start date < 1 year, neutrophils at or above the 
upper limit of normal (≥ ULN), platelets ≥ ULN, irAEs, TKI 
resistance, neutrophil–lymphocyte ratio, lactate dehydroge-
nase (LDH), serum albumin, C-reactive protein, and esti-
mated glomerular filtration rate. SAS version 9.4 (SAS Insti-
tute, Cary, NC, USA) was used for statistical calculations.

RESULTS

Patients

In total, 208 patients who met enrollment criteria were 
analyzed for efficacy and safety. Table 1 shows baseline 
demographics and clinical characteristics of patients at the 
start of nivolumab treatment. Approximately three-quar-
ters of patients were male (76.0%), and the mean age was 
66.5 years. The majority had an ECOG PS of 0 or 1 (n = 120, 
57.7%) and a diagnosis of ccRCC (n = 160, 76.9%). Of the 
patients with nccRCC, the subtypes included papillary 

Table 1  Baseline demographic and clinical characteristics

Variable Patients

Total 208 (100.0)
Sex
 Male 158 (76.0)
 Female 50 (24.0)

Age at the start of nivolumab administration (years)
 Mean (standard deviation) 66.5 (10.1)
  < 65 73 (35.1)
 65–74 92 (44.2)
  ≥ 75 43 (20.7)

ECOG PS
 0 70 (33.7)
 1 50 (24.0)
 2 16 (7.7)
 3 or 4 10 (4.8)
 Unknown 62 (29.8)

Tissue type
 Clear 160 (76.9)
 Non-clear 48 (23.1)
  Papillary 10 (20.8)
  Chromophobe 2 (4.2)
  Spindle cell 5 (10.4)
  Other 31 (64.6)

Lung metastasis
 Yes 155 (74.5)

Liver metastasis
 Yes 34 (16.3)

Bone metastasis
 Yes 73 (35.1)

Brain metastasis
 Yes 13 (6.3)

Lymph node metastasis
 Yes 77 (37.0)

Other metastasis
 Yes 90 (43.3)

IMDC risk
 Favorable (0 risk) 21 (10.1)
 Intermediate (1 risk) 66 (31.7)
 Intermediate (2 risks) 72 (34.6)
 Poor (≥ 3 risks) 48 (23.1)

KPS < 80% at the start of nivolumab administration
 Yes 26 (12.5)
 Unknown 61 (29.3)

Hemoglobin < LLN
 Yes 147 (70.7)
 Unknown 2 (1.0)

Corrected serum calcium ≥ 10 mg/dL
 Yes 26 (12.5)
 Unknown 11 (5.3)

Period from RCC diagnosis to treatment start date < 1 year
 Yes 113 (54.3)
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(n = 10), chromophobe (n = 2), spindle cell (n = 5), and 
other (n = 31). The most common metastasis site was lung 
(n = 155, 74.5%), and 172 patients (82.7%) had a history 
of nephrectomy. KPS was < 80% in 12.5% of patients, and 
23.1% had a poor IMDC risk.

Treatment patterns

Table 2 displays nivolumab treatment patterns. The median 
number of nivolumab administrations at the time of data 
cut-off was 12 (range 1–47), and the median duration of 

treatment was 6.3 months (range 0.0–24.7). Nivolumab was 
administered as first-line treatment in two patients (1.0%), 
as second-line in 76 patients (36.5%), as third-line in 64 
patients (30.8%), and as fourth- or later line in 66 patients 
(31.7%). Both before and after nivolumab treatment, TKIs 
were the most commonly used therapeutic agents (90.4% and 
31.3%, respectively). At the time of data cut-off, 56 patients 
(26.9%) were continuing nivolumab treatment. The major 
reason for discontinuation was disease progression (n = 100, 
65.8%).

Table 1  (continued)

Variable Patients

 Unknown 1 (0.5)
Neutrophils ≥ ULN
 Yes 46 (22.1)
 Unknown 6 (2.9)

Platelets ≥ ULN
 Yes 26 (12.5)
 Unknown 2 (1.0)

Nephrectomya

 Yes 172 (82.7)
Treatment duration of first-line TKI followed by second-line 

nivolumab
  < 6 months 39 (18.8)
  ≥ 6 months 36 (17.3)

NLR
  < 5 129 (62.0)
  ≥ 5 33 (15.9)

LDH (IU/L)
  < 207.8 101 (48.6)
  ≥ 207.8 67 (32.2)

Albumin(g/dL)
  < 3.34 70 (33.7)
  ≥ 3.34 90 (43.3)

CRP (mg/dL)
  < 0.8 85 (40.9)
  ≥ 0.8 81 (38.9)

eGFR (mL/min/1.73  m2)b

  < 60 135 (64.9)
  ≥ 60 35 (16.8)

Data are shown as n (%) unless otherwise specified
CRP C-reactive protein, ECOG PS Eastern Cooperative Oncology 
Group performance status, eGFR estimated glomerular filtration rate, 
IMDC International Metastatic RCC Database Consortium, KPS Kar-
nofsky performance status, LDH lactate dehydrogenase, LLN lower 
limit of normal, NLR neutrophil–lymphocyte ratio, RCC  renal cell 
carcinoma, TKI tyrosine kinase inhibitor, ULN upper limit of normal
a Radical nephrectomy and/or partial nephrectomy
b Percentage calculated from evaluable patients

Table 2  Real-world nivolumab treatment patterns

ADR adverse drug reaction, AE adverse event, mTORi mammalian 
target of rapamycin inhibitor, mRCC  metastatic renal cell carcinoma, 
VEGFR-TKI vascular endothelial growth factor receptor-tyrosine 
kinase inhibitor
a All patients received TKI as perioperative treatment
b Multiple answers were allowed
c Included patients who received nivolumab as second- or later line of 
therapy

Factor

Patients, N 208
Number of doses, median (range) 12 (1–47)
Duration of treatment (months), median (range) 6.3 (0.0–24.7)
Treatment  linea, n (%)
 1st 2 (1.0)
 2nd 76 (36.5)
 3rd 64 (30.8)
  ≥ 4th 66 (31.7)

Ongoing treatment, n (%) 56 (26.9)
Discontinuation of treatment, n (%) 152 (73.1)
Reason for discontinuation of  treatmentb, n (%)
 Progression of mRCC 100 (65.8)
 AE and/or ADR 43 (28.3)
 Discontinuation after confirming efficacy 1 (0.7)
 Patient request 10 (6.6)
 Death 9 (5.9)

Status immediately before nivolumab  therapyc

 Classification, therapeutic drugs, n (%)
  VEGFR-TKI 188 (90.4)
  mTORi 13 (6.3)
  Cytokine 2 (1.0)
  Others 3 (1.4)

Status immediately after nivolumab therapy
 Classification, therapeutic drugs, n (%)
  VEGFR-TKI 65 (31.3)
  mTORi 8 (3.8)
  Cytokine 0 (0.0)
  Others 0 (0.0)
  No treatment 135 (64.9)
  Ongoing nivolumab 56 (41.5)
  No treatment after nivolumab therapy 79 (58.5)
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Efficacy outcomes

In this interim analysis, the median OS was not reached. 
The 1-year survival rate (n = 127) was 75.6% (95% CI 
69.0–81.1) (Fig. 1a), and median PFS was 7.1 months 
(95% CI 5.3–9.7) (Fig. 1b).

The ORR was 22.6%, with four patients (2.3%) achiev-
ing CR and 36 patients (20.3%) achieving PR; the DCR 
was 61.0%, and median DOR was 13.3 months (range 
5.2–NE) (Table 3). Among responders, 17 patients (42.5%) 
discontinued nivolumab, mostly due to progression; how-
ever, 23 patients (57.5%) showed persistent response for 
more than 1 year with continued treatment (Fig. 2).

Additional efficacy evaluations

In subgroup analyses according to patient background fac-
tors, PFS was significantly improved in patients with lower 
ECOG PS (P = 0.0082) but was unaffected by age, tissue 
type, IMDC risk, and TKI resistance (Online Resource 
1a-1e). In univariate analysis, ECOG PS, KPS, rates of 
irAEs, and levels of platelets, LDH, and serum albumin 
were all significantly associated with PFS (Table 4, Online 
Resource 2a). In multivariate analysis, ECOG PS, and lev-
els of platelets and LDH remained associated with PFS 
(Table 4, Online Resource 2b). BOR by subgroup is shown 
in Fig. 3.

Safety outcomes

AEs are summarized in Table 5. Fifty-seven patients (27.4%) 
reported at least one irAE, of which the most frequent were 
endocrine disorders (7.2%) and pulmonary toxicity (5.3%). 
Just 21 patients (10.1%) reported severe irAEs with a grade 
of ≥ 3, of which seven (3.4%) were pulmonary toxicity.

The median time to onset of irAEs was 12.3 weeks over-
all, the median time to resolution was also 12.3 weeks, and 
65.5% of irAEs were resolved (Fig. 4). Pulmonary toxicity, 
nephrotoxicity, and hepatotoxicity resolved in 6.9, 7.0, and 
7.4 weeks, respectively. The steroid usage rate in patients 
with irAEs was 50.9%.

Nivolumab treatment modifications for patients who 
experienced irAEs are described in Online Resource 3. A 
total of 84 irAE events were reported, of which 74 irAE 

Fig. 1  Kaplan–Meier estimate of a overall survival and b progres-
sion-free survival. CI confidence interval, NR not reached, OS overall 
survival, PFS progression-free survival

Table 3  Best overall response

BOR best overall response, CI confidence interval, CR complete 
response, DCR disease control rate, ORR objective response rate, PD 
progressive disease, PR partial response, RECIST response evaluation 
criteria in solid tumors, SD stable disease
a Calculated from patients who had an assessment of BOR made by 
investigators, per RECIST version 1.1

Variable N = 208

Assessment of BOR
 n (%) 177 (85.1)

BORa

 CR 4 (2.3)
 PR 36 (20.3)
 SD 68 (38.4)
 PD 69 (39.0)

ORRa

 n (%) 40 (22.6)
 95% CI (16.7–29.5)

DCRa

 n (%) 108 (61.0)
 95% CI (53.4–68.2)
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Fig. 2  Treatment duration in 
patients who responded to 
nivolumab. AE adverse event, 
CR complete response, PD 
progressive disease, PR partial 
response.

Table 4  Effectiveness according to patient background factors: univariate and multivariate analyses for progression-free survival

CI confidence interval, CRP C-reactive protein, ECOG PS Eastern Cooperative Oncology Group performance status, eGFR estimated glomeru-
lar filtration rate, HR hazard ratio, IMDC International Metastatic RCC Database Consortium, Int1 intermediate (1 risk), Int2 intermediate (2 
risks), irAE immune-related adverse event, KPS Karnofsky performance status, LDH lactate dehydrogenase, LLN lower limit of normal, NLR 
neutrophil–lymphocyte ratio, RCC  renal cell carcinoma, TKI tyrosine kinase inhibitor, ULN upper limit of normal

Factor Variable Reference Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Age (years) 65–74  < 65 0.98 (0.68–1.42) 0.9255 – –
 ≥ 75  < 65 0.61 (0.37–1.01) 0.0543 – –

Tissue type Non-clear Clear 1.24 (0.84–1.84) 0.2819 – –
ECOG PS 2, 3, 4 0, 1 2.15 (1.35–3.44) 0.0013 2.28 (1.26–4.12) 0.0064
IMDC risk Int1 Favorable 1.32 (0.69–2.52) 0.3976 – –

Int2 Favorable 1.36 (0.72–2.57) 0.3468 - –
Poor Favorable 2.06 (1.07–3.98) 0.0304 – -

KPS < 80% Yes No 2.18 (1.37–3.48) 0.0011 - -
Hemoglobin < LLN Yes No 1.32 (0.90–1.93) 0.1583 – –
Corrected serum calcium ≥ 10 mg/dL Yes No 0.81 (0.47–1.41) 0.4627 – –
Period from RCC diagnosis to treatment 

start date < 1 year
Yes No 1.16 (0.82–1.63) 0.4078 – –

Neutrophils ≥ ULN Yes No 1.36 (0.91–2.03) 0.1278 – –
Platelets ≥ ULN Yes No 2.65 (1.70–4.15)  < 0.0001 2.01 (1.11–3.63) 0.0207
irAE Yes No 0.63 (0.42–0.95) 0.0276 0.81 (0.47–1.41) 0.4616
TKI resistance  ≥ 6 months  < 6 months 0.87 (0.49–1.54) 0.6394 – –
NLR  ≥ 5  < 5 1.55 (1.00–2.41) 0.0510 – –
LDH (IU/L)  ≥ 207.8  < 207.8 1.89 (1.30–2.75) 0.0008 1.72 (1.08–2.72) 0.0211
Albumin (g/dL)  ≥ 3.34  < 3.34 0.58 (0.40–0.85) 0.0048 0.78 (0.47–1.28) 0.3208
CRP (mg/dL)  ≥ 0.8  < 0.8 1.20 (0.82–1.75) 0.3396 – –
eGFR (mL/min/1.73m2)  ≥ 60  < 60 1.54 (0.99–2.38) 0.0547 – –
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events were shown during nivolumab administration. Of 43 
irAE events that resulted in nivolumab treatment suspension, 
19 events (44.2%) were followed by nivolumab administra-
tion being restarted. Of those 19 irAE events, one (5.3%) 

subsequently relapsed (hepatotoxicity). Of 31 irAE events 
during which nivolumab treatment continued, three (9.7%) 
resulted in treatment discontinuation/suspension after some 
time.

Discussion

The results of our analysis indicate that nivolumab effi-
cacy was consistent between the clinical trial setting and 
real-world clinical practice. Compared with CheckMate 
025 [8], nivolumab-treated patients in our study were older 
(mean age 62 vs. 66.5 years, respectively) and had worse 
KPS (5.9% vs. 12.5%, respectively, had a score of < 80%). 
Frequencies of lung, bone, and brain metastases were also 
higher in our study. Furthermore, patients in our study were 
heavily treated, with almost one-third (31.7%) receiving 
nivolumab as fourth- or later-line of treatment for mRCC, 
and 23.1% having a poor IMDC risk.

Despite these patient characteristics, nivolumab demon-
strated good clinical outcomes in our study. In this interim 
analysis, the 12-month survival rate was high, suggesting 
long term efficacy. However, the median OS could not be 
determined in the current study due to the short observa-
tion period, and thus, it is difficult to directly compare with 
CheckMate 025. Conversely, the median PFS in this analysis 

Fig. 3  BOR by subgroup. aOverall response rate by nccRCC sub-
type: papillary 12.5% (1/8), chromophobe 0% (0/2), spindle cell 40% 
(2/5), and other 33.3% (7/21). BOR best overall response, ccRCC  
clear cell renal cell carcinoma, CR complete response, ECOG PS 
Eastern Cooperative Oncology Group performance status, eGFR 
estimated glomerular filtration rate, IMDC International Metastatic 
RCC Database Consortium, Factor 1 Karnofsky performance sta-
tus < 80%, Factor 2 hemoglobin < LLN, Factor 3 corrected serum 

calcium ≥ 10  mg/dL, Factor 4 period from RCC diagnosis to treat-
ment start date < 1 year, Factor 5 neutrophils ≥ ULN, Factor 6 plate-
lets ≥ ULN, Int 1 intermediate (1 risk factor), Int 2 intermediate (2 
risk factors), irAE immune-related adverse event, LLN lower limit 
of normal, nccRCC  non-clear cell renal cell carcinoma PR partial 
response, SD stable disease, TKI tyrosine kinase inhibitor, ULN upper 
limit of normal

Table 5  Summary of immune-related adverse events

AE adverse event, irAE immune-related adverse event

Number of patients, (%)
(N = 208)

Any grade Grade ≥ 3

Any AE 159 (76.4) 90 (43.3)
Any irAE 57 (27.4) 21 (10.1)
 Endocrine disorder 15 (7.2) 3 (1.4)
 Skin toxicity 10 (4.8) 2 (1.0)
 Pulmonary toxicity 11 (5.3) 7 (3.4)
 Hepatotoxicity 6 (2.9) 2 (1.0)
 Gastrointestinal toxicity 10 (4.8) 1 (0.5)
 Nervous system disorder 2 (1.0) 1 (0.5)
 Nephrotoxicity 5 (2.4) 2 (1.0)
 Muscle disorder 3 (1.4) 0 (0.0)
 Eye disorder 3 (1.4) 0 (0.0)
 Blood toxicity 2 (1.0) 2 (1.0)
 Metabolism and nutrition disorders 3 (1.4) 2 (1.0)
 Others 9 (4.3) 0 (0.0)
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was higher than that in the CheckMate 025 global [8] and 
Japanese [11, 12] populations (7.1 vs. 4.6 vs. 5.6 months, 
respectively). Moreover, 57.5% of responders had CR/PR, 
which persisted for more than 1 year, providing further evi-
dence for the long-term efficacy of nivolumab. The current 
study also indicated that, in the Japanese real-world treat-
ment situation, patients are likely to receive longer durations 
of nivolumab treatment compared with a clinical trial (the 
median duration of treatment in our study was 6.3 months 
vs. 5.5 months in CheckMate 025 [8]). In addition, there 
were no new safety signals in our analysis compared with 
previous reports of nivolumab treatment [18, 19].

CheckMate 025 excluded patients with nccRCC. In 
comparison, 23.1% of patients in the current analysis had 
nccRCC. Nivolumab treatment in these patients appeared 
to be effective, and consistent efficacy was observed in the 
subgroup analyses regardless of tissue type; the overall 
response rate by subtype was papillary 12.5% (1/8), chro-
mophobe 0% (0/2), spindle cell 40% (2/5), and other 33.3% 
(7/21), supporting the potential to treat a broader popula-
tion of mRCC patients in this study. Our data obtained from 
nccRCC patients are consistent with the recent report of the 
CheckMate 374 study, in which clinically meaningful anti-
tumor activity was reported in patients with advanced or 
metastatic nccRCC [17].

It has been reported that patients treated with TKI as 
first-line therapy for less than 6 months (defined as ‘TKI-
resistant’) have a poor prognosis and that subsequent thera-
pies are less effective [5]. The current analysis could suggest 

that both TKI-resistant (first-line TKI duration < 6 months) 
and TKI-non-resistant patients (first-line TKI dura-
tion ≥ 6 months) may obtain benefit from nivolumab treat-
ment because PFS (4.8 months vs. 7.0 months) and ORR 
(16.7% vs. 30.6%) with nivolumab were comparable (Online 
Resource 1e).

IMDC is commonly used as a prognostic factor in renal 
cell carcinoma [20]. In our subgroup analyses, all IMDC 
risk classes had similar ORR, but platelet level was an inde-
pendent risk factor for PFS. Similarly, ECOG PS has also 
been used as a prognostic factor in other carcinomas [21]. In 
this analysis, ECOG PS was considered as an independent 
risk factor for PFS, but the lack of significant differences 
indicated that it was not a risk factor for ORR. Multivari-
ate analyses showed the benefit of nivolumab was obtained 
in patients with good ECOG PS, platelet < ULN and lower 
LDH. However, it is unclear whether patients with poor 
ECOG PS, platelet ≥ ULN and higher LDH treated with 
nivolumab get more benefit than those treated with TKI or 
mTORi. In other carcinomas, the onset of irAEs has been 
reported to be associated with improvements in PFS and 
OS [22]. Consistent with this, in our study, a high ORR and 
prolonged PFS were observed in irAE-expressing patients, 
although the presence of irAEs was not an independent risk 
factor. However, in this analysis, the relationship between 
the onset time of irAE and efficacy for nivolumab is unclear.

Several irAEs, including pulmonary toxicity, gastrointes-
tinal toxicity, nephrotoxicity, blood toxicity, and metabolism 
and nutrition disorders generally resulted in discontinuation 

Fig. 4  Time to onset and time 
to resolution of irAEs. Median 
is shown in a circle. Sym-
bol + indicates a censored value 
irAE immune-related adverse 
event
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of nivolumab treatment, whereas more than half of patients 
with an endocrine disorder and skin toxicity continued 
nivolumab treatment with appropriate manipulations (Online 
Resource 3). Thus, it is important for oncologists to manage 
irAEs properly.

Limitations

This study has several limitations, including the retrospec-
tive, observational design, and the small number of study 
sites, which may be insufficient to accurately reflect the 
entire Japanese mRCC population. The short observation 
period was another limitation of this study. As in other retro-
spective observational studies, only the data entered into the 
medical records are available for analysis, and no additional 
information can be obtained. Therefore, some records might 
be improperly collected, and the required information might 
be missing. These limitations may lead to underestimation 
and/or overestimation during the resultant analyses.

Conclusions

Nivolumab was effective and well-tolerated in the Japanese 
real-world setting, with outcomes consistent with the results 
of the CheckMate 025 clinical trial. No new safety signals 
were observed. Real-world nivolumab efficacy was found 
to be similar across all patient subpopulations, even those 
with poor prognosis who were not included in the clinical 
trial population. Long-term prognostic data will continue to 
be collected in this ongoing study and will be reported in a 
future publication.
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