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Abstract
Objectives: To investigate the efficacy of pharmacotherapy for metastatic non-
clear cell renal cell carcinoma (nccRCC) in Japanese population.
Methods: In this retrospective analysis, we compared the time to treatment fail-
ure (TTF) for molecular-targeted agents as first-line therapy, or nivolumab ther-
apy as sequential therapy between ccRCC and nccRCC using the data of Japanese 
metastatic RCC patients registered in the Michinoku Japan Urological Cancer 
Study Group database.
Results: In total, 511 cases of ccRCC and 77 cases of nccRCC were treated with 
pharmacotherapy. After excluding the patients who received cytokine therapy, 
chemotherapy, or others, there were 391 ccRCC patients and 60 nccRCC patients 
who were treated with tyrosine kinase inhibitors (TKIs), and 7 ccRCC patients 
and 7 nccRCC patients who were treated with mammalian-target of rapamycin 
inhibitors (mTORIs). In addition, 132 ccRCC patients and 16 nccRCC patients re-
ceived nivolumab. There was no significant difference in IMDC risk classification 
before first-line therapy between ccRCC and nccRCC groups, or in each subgroup 
within the nccRCC group. TTF for TKIs (161 days, 95% CI: 75-212 days) and 
mTORIs (21 days, 95% CI: 9-31 days) didn’t differ significantly between nccRCC 
and ccRCC groups (205 days, 95% CI: 174-243 days and 33 days, 95% CI: 8-113 
days, respectively). TTF for TKIs was significantly longer than that for mTORIs 
in nccRCC group (p<0.01). There was no significant difference in TTF between 
the different TKIs in nccRCC group. In addition, no significant difference in TTF 
for nivolumab was seen between ccRCC and nccRCC groups.
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1   |   INTRODUCTION

Clear cell renal cell carcinoma (ccRCC) accounted for the 
majority of renal cancers (70%–85%), and most of the pa-
tients with metastatic renal cancer also have ccRCC.1–4 
Recently, there has been progress in the development 
of systemic drug therapies such as molecular targeted 
agents and immune checkpoint inhibitors, for renal can-
cer, and previous reports have shown that these therapies 
are useful for treating ccRCC.5 However, non-clear cell 
renal cell carcinoma (nccRCC) differs from ccRCC in 
that it comprises various histological types, and there are 
fewer case numbers. Since few recommended systemic 
drug therapy protocols for nccRCC; the same drug ther-
apies used for ccRCC has also applied to nccRCC despite 
that the efficacy of these drug therapies is lower in nc-
cRCC than in ccRCC.5 According to previous reports, al-
though sunitinib and temsirolimus are recommended for 
metastatic nccRCC,6–8 the evidences were based on stud-
ies with only a small number of cases. The accumulation 
of more data on the efficacy of drug therapies for nccRCC 
is desirable.3,9

Immune checkpoint inhibitors have been reported 
to be effective in patients with renal cell carcinoma 
(RCC).10 Previous studies have demonstrated the efficacy 
of nivolumab in metastatic renal cell carcinoma (mRCC), 
and that nivolumab may yield long-term survival bene-
fits.11,12 However, most of these studies on mRCC were 
conducted on ccRCC, and few studies have been con-
ducted on nccRCC.13

In the present study, to investigate the efficacy of 
systemic drug therapies for nccRCC, we performed a 
retrospective analysis and compared the time to treat-
ment failure (TTF) for molecular targeted agents that 
were administered as first-line therapy, and the TTF for 
nivolumab therapy between ccRCC and nccRCC cases 
using data from the Michinoku Japan Urological Cancer 
Study Group database as a Japanese metastatic renal can-
cer database.

2   |   METHODS

2.1  |  Patient characteristics and clinical 
data

We retrospectively analyzed the data of 703 patients who were 
diagnosed with mRCC between January 2008 and August 
2018 in the Michinoku Japan Urological Cancer Study Group 
database. The last follow-up date was November 2019.

There were 588 patients with metastatic renal cancer 
(511 patients with ccRCC, and 77 patients with nccRCC) 
who received systemic drug therapy. The systemic drug 
therapies included tyrosine kinase inhibitors (TKIs), 
mammalian target of rapamycin inhibitors (mTORIs), im-
mune checkpoint inhibitors, cytokine therapy, and che-
motherapy. The TKIs were sunitinib, sorafenib, axitinib, 
and pazopanib. Currently, mRCC cases are treated mainly 
with molecular targeted therapy and an immune-oncol-
ogy (IO) therapy; therefore, patients who received cyto-
kine therapy and chemotherapy, were excluded from the 
present analysis (Figure 1).

In this study, we evaluated the usefulness of systemic 
molecular targeted therapies as first-line therapy. At the 
time of our study, mRCC cases could not be treated with 
nivolumab as first-line therapy in Japan due to the regu-
lations of the national medical insurance system; hence, 
we analyzed the efficacy of nivolumab administered as 
sequential therapy.

2.2  |  Ethics

This study was approved by the Ethics Committee of 
Fukushima Medical University School of Medicine (ap-
proval no. 2019–115). The study was conducted in com-
pliance with all appropriate national and international 
ethical guidelines, and complied with the Act of Protection 
of Personal Information. The need for consent to partici-
pate in this study was waived by the ethics committee.

Conclusions: The results showed that the efficacy of molecular-targeted agents 
as first-line therapy was similar oncological outcomes between metastatic nc-
cRCC and ccRCC in Japanese patients. TKIs may be more effective than mTORIs 
in metastatic nccRCC patients. Nivolumab administration might also be as effec-
tive in nccRCC patients as in ccRCC patients in Japanese population.

K E Y W O R D S

immune checkpoint inhibitor, immune-oncology, molecular target therapy, non clear cell 
renal cell carcinoma
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2.3  |  Data-analysis items

The International mRCC Database Consortium (IMDC) 
risk score was determined by the presence of the follow-
ing risk factors (1 point each); Karnofsky performance 
status (KPS) < 80%; hemoglobin level below the lower 
limit of normal; corrected serum calcium level ≥ 10 mg/
dL; period from RCC diagnosis to the treatment start date 
<1 year; neutrophil count at or above the upper limit of 
normal (≥ ULN); and platelet count ≥ ULN.14 The TTF for 
first-line therapy was defined as the period from the start 
date of first-line therapy administration to the start date 
of second-line therapy administration, the date of death, 

or the data cutoff date.15 Similarly, the TTF for nivolumab 
therapy after prior therapy with systemic molecular tar-
geted therapies was defined as the period from the start 
date of nivolumab administration to the start date of next-
line therapy administration, the date of death, or the data 
cutoff date. For the TTF, graphical outputs were created 
based on the Kaplan–Meier methodology.

2.4  |  Statistical analysis

All statistical analyses were performed with EZR (Saitama 
Medical Center, Jichi Medical University), which is a 

F I G U R E  1   Selection of patients. Of the total 703 patients, we selected 588 patients with primary metastatic renal cell carcinoma who 
received systemic drug therapy; 511 patients had clear cell renal cell carcinoma (ccRCC), and 77 patients had non-clear cell renal cell 
carcinoma (nccRCC). After excluding patients who received cytokine therapy, chemotherapy, or others, there were 398 patients with ccRCC, 
and 67 patients with nccRCC who received molecular targeted agents as first-line therapy. In addition, 132 patients with ccRCC, and 16 
patients with nccRCC received nivolumab after first-line therapy.
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graphical user interface for R (The R Foundation for 
Statistical Computing, Vienna, Austria, version 3.61). 
It is a modified version of R Commander (version 1.41) 

designed to add statistical functions that are frequently 
used in biostatistics. We did a posthoc multiplicity adjust-
ment with the Bonferroni method for the log-rank tests.

T A B L E  1   The patients characteristic of metastatic renal cell carcinoma who were administrated systemic drug therapy.

Patients characteristic ccRCC nccRCC p-Value

Cases 398 67

Age (median ± SD) 66 ± 9.8 (37–87) 63 ± 14.2 (24–89) 0.008*

Sex 0.044*

Male 307 (77.1%) 44 (65.7%)

Female 91 (22.9%) 23 (34.3%)

Number of death 222 39 0.711

IMDC classification 0.529

Favorable 29 4

Intermediate 174 31

Poor 120 24

Undetectable 75 8

First-line drug therapy

Treatment period (day) 193 ± 480 (1–3625) 98 ± 422 (4–1875)

First-line drug

Multitargeted tyrosine kinase 
inhibitors (TKIs)

391 60

Sunitinib 221 28

Sorafenib 36 9

Axitinib 111 18

Pazopanib 23 5

Mammallian Target Of Rapamycin 
inhibitor (mTORI)

7 7

Temsirolimus 4 4

Everolimus 3 3

*Indicated significance at p < 0.05.

T A B L E  2   The pathology of renal cell carcinoma subtypes and IMDC classification.

Pathology of subtypes
Number of 
patients

IMDC classification

Favorable Intermediate Poor Undetectable

Subtype (ISUP/WHO 2012)

RCC 67 4 31 24 8

Papillary 23 3 12 7 1

Chromophobe 5 0 3 1 1

Collecting duct carcinoma 2 0 0 1 1

Unclassificated 14 0 3 9 2

MiT family translocation RCC 8 1 4 2 1

ACD related RCC 4 0 4 0 0

Mucinous tubular spindle cell carcinoma 2 0 1 0 1

HLRCC 1 0 1 0 0

Others 8 0 3 4 1
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Patients characteristic ccRCC nccRCC p-Value

Cases 391 60

Age (median ± SD) 67 ± 9.7 (37–87) 63 ± 14.7 (24–89 0.002*

Sex 0.020*

Male 302 (77.2%) 38 (63.3%)

Female 89 (22.8%) 22 (36.7%)

IMDC classification 0.812

Favorable 29 4

Intermediate 173 30

Poor 115 20

Undetectable 74 6

IMDC risk score 0.942

0 29 4

1 68 13

2 105 17

3 70 12

4 31 6

5 10 1

6 4 1

Undetectable 74 6

*Indicated significance at p < 0.05.

T A B L E  3   The patients characteristic 
of metastatic renal cell carcinoma who 
were administrated the first line treatment 
with TKIs.

Patients characteristic ccRCC nccRCC p-Value

Cases 7 7

Age (median ± SD) 63 ± 12.4 (47–78) 68 ± 10.3 (55–82) 0.442

Sex 0.591

Male 2 (28.6%) 1 (14.3%)

Female 5 (71.4%) 6 (85.7%)

IMDC classification 1

Favorable 0 0

Intermediate 1 1

Poor 5 4

Undetectable 1 2

IMDC risk score 0.636

0 0 0

1 0 0

2 1 1

3 1 2

4 3 1

5 0 1

6 1 0

Undetectable 1 2

*Indicated significance at p < 0.05.

T A B L E  4   : The patients characteristic 
of metastatic renal cell carcinoma who 
were administrated the first line treatment 
with mTORIs.
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3   |   RESULTS

3.1  |  Patient characteristics

In total, there were 511 patients with mRCC who re-
ceived molecular targeted therapy. In the end, 398 pa-
tients with ccRCC and 67 patients with nccRCC who met 

the enrollment criteria were included in the analysis for 
determining the efficacy of systemic drug therapies in 
metastatic nccRCC (Figure 1). Table 1 shows the clinical 
characteristics of the mRCC patients at the start of fist-
line therapy administration. In the ccRCC group, 77.1% 
of the patients were male, and the mean age was 66 years 
(range, 37–87 years). In the nccRCC group, 65.7% of the 

F I G U R E  2   Comparison of the effects of molecular targeted therapy between ccRCC and nccRCC. (A) Kaplan–Meier estimate of the 
time to treatment failure (TTF) for multiple tyrosine kinase inhibitors (TKIs) as first-line drug therapy. Comparison between clear cell 
renal cell carcinoma (ccRCC; black line) and non-clear cell renal cell carcinoma (nccRCC; red line). (B) Kaplan–Meier estimate of the TTF 
for mammalian target of rapamycin inhibitor (mTORI) as first-line drug therapy. Comparison between ccRCC (black line) and nccRCC 
(red line). (C) Kaplan–Meier estimate of the TTF for TKIs in nccRCC cases. Comparison between groups with a favorable risk (black line), 
intermediate risk (red line), and poor risk (green line) according to the IMDC risk classification before TKI administration. (D) Kaplan–
Meier estimate of the TTF for TKIs in nccRCC cases. Comparison between groups with an IMDC risk score of 0 points (black line), 1 point 
(red line), 2 points (green line), 3 points (blue line), 4 points (light blue line), and 5 + 6 points (violet line) before TKI administration. (E) 
Kaplan–Meier estimate of the TTF for TKIs as first-line drug therapy. Comparison between ccRCC (black line) and papillary renal cell 
carcinoma (pRCC; red line) groups. The p-value was calculated by the log-rank test, and was adjusted for using the Bonferroni method. N.S, 
not significant.
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patients were male, and the mean age was 63 years (range, 
24–89 years). The nccRCC group was significantly younger 
(p = 0.008), and included significantly more females 
(p = 0.044) than the ccRCC group. The IMDC risk clas-
sification in the ccRCC and nccRCC groups was mostly 
intermediate (n = 174 and n = 31, respectively) or poor 
(n = 120 and n = 25, respectively; Table 1). The subtypes of 
nccRCC included papillary (n = 26), chromophobe (n = 6), 
collecting duct carcinoma (n = 6), unclassified (n = 16), 
microphthalmia-associated transcription factor (Mit) 
family translocation RCC (n = 8), acquired cystic disease 
(ACD)-related RCC (n = 4), mucinous tubular spindle cell 
carcinoma (n = 2), hereditary leiomyomatosis and renal 
cell cancer (HLRCC) (n = 1), and others (n = 8; Table 2). 
There was no difference in the IMDC risk among nccRCC 
subtypes.

3.2  |  Comparison of the effects of 
molecular targeted therapies between 
ccRCC and nccRCC

We compared the therapeutic effects of molecular 
targeted therapies between the ccRCC and nccRCC 
groups. There was no statistically significant difference 
in the IMDC risk classification between the ccRCC and 

nccRCC patients who received TKIs (Table 3) or mTO-
RIs (Table 4) as first-line therapy. Similarly, there was 
no difference in the IMDC risk score between the two 
groups (Tables 3 and 4). The TTF for TKIs as first-line 
treatment was similar between the ccRCC (205 days, 
95% confidence interval (CI): 174–243 days) and nccRCC 
(161 days, 95% CI: 75–212 days) groups (Figure  2A). 
There was no significant difference in the TTF for mTO-
RIs as first-line therapy between the ccRCC (33 days, 95% 
CI: 8–113 days) and nccRCC (21 days, 95% CI: 9–31 days) 
groups (Figure  2B). In contrast, in both the ccRCC 
(Figure S1a) and nccRCC (Figure 2C) groups, patients 
with a worse IMDC risk classification had a shorter TTF 
for TKIs as first-line therapy (p < 0.01). ccRCC and nc-
cRCC patients with a worse IMDC risk score also had 
a shorter TTF for TKIs as first-line therapy (p < 0.01; 
Figure 2D, Figure S1b).

As further analysis, we compared the therapeutic ef-
fects of TKIs between ccRCC and papillary RCC (pRCC), 
which was a major pathological subtype in nccRCC. 
There was no significant difference in the IMDC risk 
classification between the ccRCC and pRCC patients who 
received TKIs as first-line therapy (Table  5). The exact 
scores of IMDC risk between the two groups were not 
different (Table  5). The TTF for TKIs as first-line treat-
ment was similar between the ccRCC (205 days, 95% CI: 

Patients characteristic ccRCC pRCC p-Value

Cases 391 20

Age (median ± SD) 67 ± 9.7 (37–87) 64.5 ± 17.5 (29–89) 0.399

Sex 0.208

Male 302 (77.2%) 7 (35.0%)

Female 89 (22.8%) 13 (65.0%)

IMDC classification 0.274

Favorable 29 3

Intermediate 173 11

Poor 115 5

Undetectable 74 1

IMDC risk score 0.153

0 29 3

1 68 5

2 105 6

3 70 5

4 31 0

5 10 0

6 4 0

Undetectable 74 1

*Indicated significance at p < 0.05.

T A B L E  5   The patients characteristic 
of metastatic clear cell renal cell 
carcinoma and papillary renal cell 
carcinoma who were administrated the 
first line treatment with TKIs.
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174–243 days) and pRCC (127 days, 95% CI: 41–258 days) 
groups (Figure 2E).

3.3  |  Comparison of the effects of various 
agents as molecular targeted therapy 
for nccRCC

There was no statistically significant difference in the 
IMDC risk classification between nccRCC patients treated 
with TKIs or mTORIs. We then compared the therapeu-
tic effects of TKIs and mTORIs for nccRCC. The TTF for 
TKIs as first-line therapy (161 days, 95% CI: 75–212 days) 
was significantly longer than that for mTORIs (21 days, 
95% CI: 9–31 days, p < 0.01; Figure 3A). Additionally, we 
examined whether there was a difference in the efficacy 
between the TKIs. Although there was no significant dif-
ference in the TTF between the TKIs (sunitinib, 85 days, 
95% CI: 56–215 days; sorafenib, 183 days, 95% CI: 28–
393 days; pazopanib, 41 days, 95% CI: 21 days to not appli-
cable (NA); and axitinib, 244 days, 95% CI: 90–981 days), 
the TTF for axitinib tended to be longer (Figure 3B).

3.4  |  Comparison of the effects of 
nivolumab for ccRCC and nccRCC

In total, 132 patients with ccRCC and 16 patients with 
nccRCC received nivolumab after prior therapy with sys-
temic molecular targeted therapies. Comparisons of the 
background patient characteristics revealed a significant 
difference in age, but not in the IMDC risk classifica-
tion between the ccRCC and nccRCC groups (Table  6). 
The exact scores of IMDC risk between the two groups 
were not different (Table  6). There was no statistically 
significant difference in the TTF for nivolumab between 
the ccRCC (217 days, 95% CI: 154–329 days) and nccRCC 
(168 days, 95% CI: 73–308 days) groups (Figure 4).

In both the ccRCC and nccRCC patients treated 
with nivolumab, there was no difference in the TTF for 
nivolumab among the IMDC risk classification groups 
(Figure  5A and Figure  S2a). On the other hand, a sig-
nificant difference in the TTF for nivolumab was found 
among the IMDC risk score groups in nccRCC, although 
this difference was not found in ccRCC (Figure  5B and 
Figure S2b).

F I G U R E  3   Comparison of the effects of various agents as molecular targeted therapy for nccRCC. (A) Kaplan–Meier estimate of the 
time to treatment failure (TTF) for tyrosine kinase inhibitors (TKIs) and mammalian target of rapamycin inhibitor (mTORI) as first-line 
drug therapy. Comparison between TKIs (black line) and mTORI (red line). (B) Kaplan–Meier estimate of the TTF for sunitinib, sorafenib, 
axitinib, and pazopanib as first-line drug therapy. Comparison between sunitinib (black line), sorafenib (red line), axitinib (green line), 
and pazopanib (blue line). The p-value was calculated by the log-rank test, and was adjusted for using the Bonferroni method. N.S, not 
significant.
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4   |   DISCUSSION

Although most previous clinical studies of systemic drug 
therapies for mRCC have focused on ccRCC,5,11,12,16–18 
there have been a few clinical pharmacotherapy stud-
ies related to nccRCC.19–22 Vera-Badillo et  al. reported 
that patients with nccRCC who used molecular targeted 
agents had significantly lower response rates and shorter 
progression-free survival (PFS) and overall survival than 
those with ccRCC.19 An analysis of a randomized phase 
II trial (RECORD-3) performed by Motzer et al. showed 
that the PFS in patients treated with everolimus and suni-
tinib was shorter in nccRCC cases than in ccRCC cases.20 
Another study reported that metastatic nccRCC was 
characterized by resistance to systemic therapy and poor 

survival.21 Ravaud et al. performed a prospective phase II 
study, and reported that sunitinib showed efficacy in treat-
ing types 1 and 2 pRCC, but the efficacy was lower than 
that in ccRCC.22 These findings indicate that the thera-
peutic effects, that is, the effects on overall survival, PFS, 
and tumor reduction, of TKIs and mTORIs are inferior in 
nccRCC than in ccRCC.19–22 On the other hand, a phase 
II study performed by Jung et al. demonstrated that TKIs 
had promising effects and a tolerable safety profile in pa-
tients with metastatic nccRCC.23 Similarly, our retrospec-
tive analysis of Japanese patients with RCC revealed that 
the therapeutic effects of TKIs and mTORIs in nccRCC did 
not differ significantly from those in ccRCC. In addition, 
although there was no statically significant difference in 
the response to first-generation TKIs (sunitinib, sorafenib, 

Patients characteristic ccRCC nccRCC p-Value

Cases 132 16

Age (median ± SD) 67 ± 8.9 (41–83) 64 ± 11.6 (30–73) 0.030*

Sex 0.453

Male 102 (77.3%) 11 (68.8%)

Female 30 (22.7%) 5 (31.2%)

IMDC classification 0.282

Favorable 22 1

Intermediate 58 7

Poor 25 4

Undetectable 27 4

IMDC risk score 0.129

0 22 1

1 31 2

2 27 5

3 16 2

4 5 1

5 2 1

6 2 0

Undetectable 27 4

Pathology of subtypes

Papillary 6

Chromophobe 0

Collecting duct carcinoma 1

Unclassificated 3

MiT family translocation 
RCC

3

ACD related RCC 0

Mucinous tubular spindle 
cell carcinoma

2

HLRCC 0

Others 1

*Indicated significance at p < 0.05.

T A B L E  6   : The patients characteristic 
of metastatic renal cell carcinoma who 
were administrated a nivolumab.
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and pazopanib) and a second-generation TKI (axitinib) in 
this study, the TTF for axitinib tended to be longer than 
that for the other TKIs. Although a small number of phase 
II trials of systemic drug therapies, including axitinib for 
nccRCC, have recently been conducted, more clinical 
data are needed, especially on axitinib.24,25 Park et al. re-
ported that axitinib showed promising efficacy, in terms 
of the objective response rate (ORR) and PFS, in recur-
rent or metastatic nccRCC when used after temsirolimus 
treatment has failed.24 Negrier et al. reported that axitinib 
had some efficacy in metastatic pRCC patients, especially 
in type 2 pRCC.25 Therefore, the choice of axitinib as a 
second-generation TKI might affect the effectiveness of 
treatments and the treatment outcomes in patients with 
nccRCC in Japan.

In the present study, we also analyzed the efficacy of 
nivolumab after first-line therapy. The results showed 
that there was no significant difference in the TTF for 
nivolumab in ccRCC and nccRCC patients, indicating 
that nivolumab is useful as drug therapy for nccRCC as 
well as for ccRCC. In ccRCC patients, there was no dif-
ference in the therapeutic effects of nivolumab accord-
ing to the IMDC risk classification and IMDC risk score. 
In contrast, in nccRCC patients, the TTF for nivolumab 
became shorter with increasing IMDC risk score. 

Although this result might be due to the small number 
of nccRCC cases that received nivolumab in our study, it 
is possible that the risk score might affect the effective-
ness of nivolumab. Previous reports have demonstrated 
the therapeutic efficacy of IO therapy for nccRCC, but 
the numbers of cases in those studies were also lim-
ited.13,26,27 Therefore, there is currently insufficient data 
for accurately evaluating the effect of nivolumab in nc-
cRCC and in each histological type. Further studies are 
needed to evaluate the long-term survival of nccRCC pa-
tients treated with nivolumab.

Our analysis revealed that the efficacy of TKIs and 
nivolumab for nccRCC was comparable to that for 
ccRCC. The recommendations for systemic therapy in 
metastatic renal cancer have recently been undergoing 
dramatic changes in Japan, and the recommended first-
line therapy for ccRCC has become IO combination ther-
apy or IO plus VEGFR-TKI therapy. Therefore, it appears 
that combination therapies are the mainstay of systemic 
therapies for nccRCC.28 Our analysis results suggested 
that nccRCC patients with a high risk score might re-
spond poorly to nivolumab. Accordingly, these patients 
are possible to benefit from IO plus VEGFR-TKI therapy 
such as axitinib combination therapy. Since it is diffi-
cult to conduct large-scale clinical trials on nccRCC due 
to the small number of cases, more data accumulation 
on nccRCC cases in central cancer centers, and clinical 
research collaborations between more institutions are 
needed.

There are several limitations in this study. First is the 
retrospective study design and the small number of nc-
cRCC cases, which prevented us from analyzing each his-
tological type individually. In addition, the majority of our 
patients had pRCC. Previous studies have reported that 
TKIs were effective for metastatic pRCC.25

Second, the recommended therapies for mRCC 
changed dramatically during the case collection period. 
Therefore, it is possible that this was due to the changes 
in the available drugs at different times. For example, the 
current first-line therapies for mRCC are immune combi-
nation therapies, but at the time of our study, mRCC cases 
could not be treated with nivolumab as first-line therapy 
in Japan due to the regulations of the national medical in-
surance system (Each drug has been available in Japan; 
sorafenib since January 2008, sunitinib since June 2008, 
axitinib since August 2012, pazopanib since March 2014, 
and nivolumab since September 2016.). The results of our 
study may not necessarily be applicable to clinical practice, 
as the recommended therapies for mRCC in the past differ 
greatly from the current recommendations. However, the 
results of this study might still be useful for drug selection 
in combination therapies for mRCC.

F I G U R E  4   Comparison of the effects of nivolumab for ccRCC 
and nccRCC. Kaplan–Meier estimate of the time to treatment 
failure (TTF) for nivolumab therapy. Comparison between clear 
cell renal cell carcinoma (ccRCC; black line) and non-clear cell 
renal cell carcinoma (nccRCC; red line) groups. The p-value was 
calculated by the log-rank test. N.S, not significant.
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5   |   CONCLUSIONS

The present study showed that the therapeutic efficacy 
of TKIs and mTORIs as first-line therapy for nccRCC 
was similar to that for ccRCC in Japanese patients. 
Furthermore, our analysis indicated that TKIs were ef-
fective as first-line therapy for nccRCC. The results also 
indicated that the effect of nivolumab on nccRCC was 
comparable to that on ccRCC. In future studies, a larger 
number of cases is needed to evaluate the therapeutic 
effects on each histological type of nccRCC, and the re-
sponse to novel combination therapies.
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