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Abstract. To evaluate the efficacy and safety of anti‑PD1 
therapy (nivolumab) in advanced renal cell carcinoma (RCC) 
in a clinical setting. Between March 2013 and January 2018, 
33 patients with RCC (27 men and 6 women) were treated with 
nivolumab. Before anti‑PD1 treatment, 12, 9 and 12 patients 
received one, two, and three or more therapies, respectively. 
Objective response, survival rate, and clinical adverse events 
were evaluated by the revised RECIST criteria (version 1.1). 
The median patient age was 68 years (range: 37‑79). In total, 
14 (42%) patients had an Eastern Cooperative Oncology Group 
performance status (ECOG PS) of 0 while 17 (52%) and two 
(6%) had an ECOG PS of 1 and 2 or higher, respectively. One 
(3%), 24 (73%) and eight (24%) were classified as having favor-
able, intermediate, and poor risk, respectively. The median 
follow‑up duration after nivolumab initiation was 26 months 
(range: 1‑131). The median progression‑free and overall survival 
were 10.3 months and 45.9 months, respectively. Nivolumab was 
associated with a disease control rate of 58%, with an objective 
response of 24% (complete response, 1; partial response, 7; stable 
disease, 11; progressive disease, 10; not assessed, 4). A total of 
15 (46%) patients experienced adverse events, of which six were 
severe (grade 3 or more) and 10 were immunotherapy‑related. 
This study examined the initial experience of nivolumab admin-
istration in Japanese patients with advanced RCC. Our results 
suggest that nivolumab can achieve acceptable outcomes in a 
real clinical setting, with outcomes that are comparable to those 
of clinical trials.

Introduction

An estimated 20-30% of all patients with renal cell carci-
noma (RCC) have metastatic disease at the time of diagnosis. 
Although multiple guidelines, including those of The National 
Comprehensive Cancer Network and the European Association 
of Urology, recommend first‑line vascular endothelial growth 
factor (VEGF)‑targeted therapy for patients with clear cell 
metastatic RCC (mRCC)  (1,2), the response to first‑line 
VEGF‑targeted therapy is generally not durable, and most 
patients require additional therapy (3). The role of immune 
checkpoint inhibitors is increasingly of interest in cancer 
immunotherapeutics, and nivolumab, a novel anti‑PD1 anti-
body, has been increasingly used in patients with several types 
of cancer. Although nivolumab has been most frequently used 
for melanoma, it is currently under evaluation for a number 
of other cancers. In terms of overall survival (OS), nivolumab 
has been shown to be superior to everolimus in a phase III 
randomized trial, and thus offers promising potential for use 
in patients with mRCC after treatment failure. However, unfa-
miliar toxicities have also been recognized with nivolumab 
use, such as immune‑related adverse events (irAEs) (4). There 
has been no initial report about mRCC treated by nivolumab 
in the Japanese population yet.

The present study aimed to analyze the clinical outcomes 
and toxicities related to nivolumab in Japanese patients with 
mRCC in a real‑world setting.

Patients and methods

Eligibility criteria. The present study included patients 
who were diagnosed with advanced RCC and treated with 
nivolumab from two institutes between March 2013 and 
January 2018. All patients with histologically‑proven mRCC, 
regardless of Eastern Cooperative Oncology Group (ECOG) 
performance status (PS), were eligible for inclusion. All 
patients received at least two cycles of nivolumab and were 
assessed for treatment efficacy and toxicity. This study was 
approved by both institutional review boards, The Research 
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Ethics board of Akita University Hospital (approval no. 1993) 
and Japanese Red Cross Akita Hospital, and all procedures 
were performed in accordance with the 1964 Declaration of 
Helsinki and its later amendments. Written informed consent 
was obtained from each patient.

Treatment and follow‑up examinations. Complete medical 
history, physical examination, ECOG PS, CBC with differential 
and platelet count, biochemical profile (including electrolytes, 
renal and hepatic function, coagulation, pancreatic amylase, 
and lipase), urinalyses, and chest radiography were recorded 
for all patients before treatment was started; these tests 
were repeated during therapy according to the attending 
physician's decision. Toxicity was graded using the National 
Cancer Institute Common Toxicity Criteria version 2.0. 
Tumors were measured by computed tomography scans 
within 4 weeks prior to starting nivolumab. After starting the 
drug, the assessment interval was scheduled for individual 
patients by attending physicians. We defined that patients 
experienced tumor enlargement or appearance of a new lesion 
after initiating nivolumab and intolerable adverse event (AE)
as ‘nivolumab failure’. Tumor response was evaluated using 
the Response Evaluation Criteria in Solid Tumors (RECIST) 
guidelines v.1.1.

Results

Patient characteristics. A total 33 patients who were diag-
nosed with advanced RCC and eligible for the present study 

were enrolled. Patients' baseline characteristics are summa-
rized in Table I. All patients were Japanese, and the cohort 
included 27 (81.8%) men and six (18.2%) women. The median 
patient age was 68 (range: 37-79) years. Thirty‑two (97.0%) 
patients underwent radical nephrectomy before starting 
systemic therapies. Twenty‑nine (87.9%) patients had clear 
cell histology, two (6.1%) patients had Xp11.2 translocation, 
and one patient each (3.0%) had papillary, chromophobe, and 
sarcomatoid histology. Twelve (36.4%) patients were adminis-
tered nivolumab as second‑line systemic therapy, nine (27.3%) 
as third‑line therapy, and 12 (36.4%) as fourth‑line or later 
therapy. Fourteen (42.4%) patients had an ECOG PS of 0, 
17 (51.5%) patients had an ECOG PS of 1, and two (6.1%) 
patients had an ECOG PS of 2 or higher. Using the Memorial 
Sloan‑Kettering Cancer Center (MSKCC) risk classification 
system, one (3.0%) patient was classified as being at favorable 
risk, 24 (72.7%) patients were classified as being at interme-
diate risk, and eight (24.2%) patients were classified as being 
at poor risk. Twelve (36.4%) patients had one metastatic site, 
11 (33%) patients had two, and 10 (30%) patients had three or 
more.

Antitumor effect. An objective response (OR) was found in 
eight (24.2%) patients (Table II). The median progression‑free 
survival was 12.3 months (range: 0‑30.2), and the OS was 
45.9 months (range: 0‑53.9) (Fig. 1). These survival rates 
might be equivalent to the median PFS 4.6 months and OS 
25.0 months in CheckMate‑025 trial (4). The median time to 
best response after starting nivolumab was 3.2 months (range: 
0.5-5.7 months). The median duration after achieving best 
response was 2.3 months (range: 2.0-26.6 months) (Table II).

Table I. Patient characteristics.

Characteristic	 Result

Total patient number	 33
Age, median year (range)	 68 (37‑79)
Sex, male:Female	 27:6
Nephrectomy, yes:No 	 32:1
Histology	
  Clear cell	 29
  Xp11.2 translocation	 2
  Papillary	 1
  Chromophobe	 1
  Sarcomatoid	 1
MSKCC risk classification, Favorable:
Intermediate:Poor	
  At the beginning of systemic therapy	 4:22:7
  At the starting of nivolumab	 1:24:8
Metastatic site, 1:2:≥3	 12:11:10
ECOG PS, 0:1:≥2	
  At the beginning of systemic therapy	 24:8:1
  At the starting of nivolumab	 14:17:2
Number of prior therapy, 1:2:≥3	 12:9:12

MSKCC, Memorial Sloan‑Kettering Cancer Center; ECOG, Eastern 
Cooperative Oncology Group; PS, performance status.

Table II. Results of nivolumab management.

Factor	 Result

Dose, mg/kg	 3
Median (range)	 11 (3‑65)
Duration, median month (range)	 23 (1‑131)
Current status	
  Continue	 9
  Stop	 19
  Pending	 4
  Unknown	 1
Best response	
  CR	 1
  PR	 7
  SD	 11
  PD	 10
  Not assessed	 4
Objective response rate, %	 24.2
Time to best response, median month (range)	 3.2 (0.5‑5.7)
Duration of best response, median month	 2.3 (2.0‑26.6)
(range)

CR, complete response; PR, partial response; SD, stable disease; 
PD, progressive disease.
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Adverse events. At the data cutoff, 15 patients (45.5%) had 
experienced an AE (Table III). Six patients (18.2%) discon-
tinued nivolumab treatment because of AEs. The most common 
AE was renal dysfunction (n=3). Grade 3 or higher AEs 
presented in six (18.2%) patients. IrAEs (any grade) included 
two cases each of interstitial pneumonia, myasthenia gravis, 
liver dysfunction, and hypothyroidism, and one case each of 
hypopituitarism and organizing pneumonia. Corticosteroid 
was administered as primary treatment for all irAEs, except 
for one patient with myasthenia gravis. Only one irAE, a case 
of hypopituitarism, was not resolved, and the patient has since 
required continuous steroid and thyroid hormone supplemental 
therapy. There was no relationship between irAE development 
and clinical response. Five patients died within 6 months after 
initiating nivolumab treatment. Of these five, three patients 
were already administered multiple therapies (at least four) 
and had advanced RCC before starting nivolumab treatment, 
and two patients had an ECOG PS of 2 or worse at the time of 
starting nivolumab.

Treatments after nivolumab failure. Thirteen patients were 
administered further treatment after nivolumab failure 
during the period of this investigation. Of these, all patients 
received VEGF receptor inhibitor, with five receiving axitinib, 

Table III. Treatment‑related adverse events.

Factor 	 Result

Patient number	 33
Number of patients with AEs	 15 (45.5%)
Cause of discontinuation	
  PD	 13
  AE	 6
Detail of discontinuation	
  G3 or more	 6
  Myasthenia gravis	 2
  Liver dysfunction	 1
  General edema	 1
  Hypopituitalism	 1
  Heart failure	 1
General AE, any grade	
  Renal dysfunction	 3
  Pleural effusion	 2
  Heart failure	 2
  General edema	 1
  General fatigue	 1
  Hyper Kalemia	 1
  Rash	 1
irAE, any grade	
  Myasthenia gravis 	 2
  Interstitial pneumonia	 2
  Liver dysfunction	 2
  Hypothyroidism	 2
  Hypopituitarism	 1
  Organizing pneumonia	 1

PD, progressive disease; AE, adverse event; G, grade; ir, 
immune‑related.

Table IV. Treatment after nivolumab failure.

	 Patient
Status	 number	 Best response

Dead	 3	
Axitinib 	 5	 PR 2, SD 2, PD 1
Sunitinib 	 4	 PR 1, SD 1, PD 2
Pazopanib 	 3	 SD 2, PD1
Sorafenib 	 1	 SD 1
Treatment pending	 4	 SD 2, PD 1, unknown 1
Move to other hospital	 1	 Unknown 1

PR, partial response; SD, stable disease; PD, progressive disease.

Figure 1. Kaplan‑Meier curves for progression‑free survival and OS 
Kaplan‑Meier curves for (A) progression‑free survival and (B) OS. OS, overall 
survival.
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four receiving sunitinib, three receiving pazopanib, and one 
receiving sorafenib (Table IV). Only three patients (OR rate: 
20.8%) showed partial response (PR), but six patients achieved 
stable disease (SD) even after nivolumab failure, indicating 
some clinical benefit.

Discussion

This study found that nivolumab was relatively effective and 
showed acceptable results in Japanese patients with mRCC. 
The OR rate and survival rate in our cohort were comparable 
to those of previous clinical trials (4), despite the fact that our 
cohort included patients with worse PS, MSKCC‑determined 
poor risk, and non‑clear cell histology. Nine patients had SD 
at the time of this study, and four patients showed durable 
responses for over 12 months; these findings indicate the poten-
tial utility of immune checkpoint blockade for the treatment of 
patients with mRCC (5). This relatively better outcome than 
we expected before nivolumab launched despite unfavorable 
patient clinical backgrounds could support the assertion that 
immune checkpoint inhibitors are a revolutionary therapy (6).

Research efforts to determine a predictive marker, such 
as PD‑L1 positivity (4), mutation burden (7), and profile of 
immune‑related genes (8), are currently ongoing. Most previous 
studies have focused on identifying exceptional responders to 
immune checkpoint inhibition; however, even patients with 
lower expression of PD‑L1 showed an OR rate of over 20% in 
the CheckMate‑025 trial (4). Therefore, immunohistological 
evaluation of PD‑L1 expression, would not change our clinical 
decision, because a substantial number of patients without 
PD‑L1 expression can still benefit from nivolumab therapy.

The timing of nivolumab administration may be another 
important consideration for appropriate clinical decisions. 
Although our sample size was small, and we could not 
assess statistical significance, we saw a trend between worse 
survival and both poor ECOG PS and multiple prior therapies 
in our cohort. This suggests that the maximum benefit from 
nivolumab is likely to occur early in the sequential course 
of multiple treatments and prior to cancer advancement or 
decline in a patient's general status. Early exposure to immune 
checkpoint inhibitors can be reinforced by the possibility of 
late immune response with anti‑tumor effect (9). Although 
in this study there were no patients who met the criteria for 
‘pseudo‑progression’  (10) with subsequent response, one 
patient with SD did eventually develop PR. Determining the 
appropriate time to examine the ‘delayed response’ (11) of 
an immune‑related anti‑tumor effect can be difficult, which 
emphasizes the importance of earlier introduction and good 
PS in nivolumab treatment (10).

Although immune checkpoint‑blocking antibodies are 
effective in many types of cancers, irAEs may be unavoid-
able  (12). In addition to relatively common AEs, such as 
interstitial pneumonia, colitis, hepatitis, kidney insufficiency, 
and hypo‑endocrinology, uncommon AEs have also been 
reported, such as cardiotoxicity  (13), type 1 diabetes  (14), 
and myasthenia gravis (15). In this study, several irAEs were 
observed in response to nivolumab despite the small size of the 
patient cohort. In the important phase III trial of nivolumab (4), 
grade 3-4 toxicities were reported at a rate of 21%. The rate of 
grade 3-4 toxicities observed in this study (18.2%) was similar, 

despite the short observation period. Importantly, all grade 3-4 
irAEs that occurred in patients in this study, with the exception 
of hypopituitarism, resolved with prompt initiation of cortico-
steroid administration followed by a slow steroid taper. This is 
similar to what has been described in the management of irAEs 
in other cancers, and underscores the necessity for vigilance by 
the attending physician concerning these potential events (16). 
Our results indicate that nivolumab might be a relatively safe 
drug for the treatment of mRCC in real clinical practice.

The proper endpoint for nivolumab treatment has been 
controversial  (17,18). In several patients in our study, no 
tumor progression was observed after cessation of nivolumab 
treatment. Based on these cases, we suggest that nivolumab 
treatment not be stopped prematurely, even after an initial 
therapeutic effect is achieved. However, it is not clear from 
our study whether prolongation of treatment would further 
improve clinical outcome. It has been reported that long‑term 
application of anti‑PD1 antibody can also cause drug resis-
tance (19). Hence, the duration of nivolumab application for 
mRCC treatment needs to be further studied.

Several limitations of this study should be noted, including 
the retrospective nature and limited number of patients. 
However, our results show promising relevance for nivolumab 
in clinical practice and warrant further research of immune 
checkpoint inhibitor therapy in advanced RCC.

The present study demonstrated the safety and acceptable 
outcomes of anti‑PD1 therapy with nivolumab in patients with 
advanced RCC. Although nivolumab precipitated unique AEs, 
these were treated promptly and all but one were reversible. 
Our findings suggest that nivolumab is a reasonable thera-
peutic option for patients with mRCC after multiple lines of 
treatment. Future prospective studies with larger sample sizes 
are required to better understand the appropriate indications of 
nivolumab for patients with RCC.
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