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ABSTRACT 

Objective: This study aim to assess the efficacy and safety of sunitinib in Japanese patients with metastatic renal cell 
carcinoma (mRCC) in general clinical practice. Patients and Methods: Non-selected fifty eight Japanese patients with 
mRCC were treated with sunitinib. Overall survival (OS) and time to treatment failure (TTF) were estimated. Response 
rate and safety profiles were also assessed. Results: Partial response, stable disease, and progressive disease were 
observed in 13 (22.4%), 26 (44.8%), and 19 (32.8%) patients, respectively. The median TTF was 5.4 months, and the 
median OS was 11.2 months. In the prior nephrectomy group, the median TTF was 9.0 months, and the median OS was 
16.4 months. In the non-nephrectomy group, the median TTF was 1.1 months, and the median OS was 2.8 months. The 
most frequently occurring Grade 3/4 adverse events (AEs) were anorexia (17.2%), fatigue (12.1%), thrombocytopenia 
(13.8%), and anemia (12.1%). Conclusions: Sunitinib has a favorable risk/benefit profile in Japanese mRCC patients 
with a history of nephrectomy. 
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1. Introduction 

Renal cell carcinoma (RCC) is the most common cancer 
of the kidney [1]. RCC presents with metastatic disease 
in up to 30% of patients, and recurrence develops in 
~40% of patients treated for a localized tumor [2]. Al-
though RCC currently constitutes <5% of adult malig-
nancies, the incidence of RCC is increasing, especially in 
developed countries [1]. Metastatic RCC (mRCC) is a 
highly chemoresistant disease, and until 2005, immuno-
therapy was recommended as a first-line treatment. 
However, immunotherapy was effective only in selected 
patients, up to 20%, and median overall survival (OS) 
was ~1 year [3]. The advent of molecular-targeted drugs 
has resulted in a reduction in the use of immunotherapy 
as first-line treatment in mRCC. 

RCCs are highly vascularized tumors that overexpress 
a number of growth factors and their receptors, including 
vascular endothelial growth factor (VEGF), plate-
let-derived growth factor (PDGF), and transforming 
growth factor, secondary to the inactivation of the von 

Hippel-Lindau tumor suppressor gene [4,5]. These 
ligands and receptors are involved in the autocrine 
stimulation of tumor cell growth, as well as the paracrine 
stimulation of neovascular or stromal fibroblast growth 
that supports tumor expansion [2,5]. Thus, inhibitors or 
antagonists of these pathways (e.g., bevacizumab [6], 
sorafenib [7], and sunitinib [8]) have demonstrated 
marked anti-tumor activity in patients with mRCC, par-
ticularly those with the clear-cell form of the disease. 

Sunitinib malate (SUTENT; Pfizer Inc., New York, 
NY, USA) is an oral, multitargeted tyrosine kinase in-
hibitor that acts on VEGF receptors 1 - 3 [9], PDGF re-
ceptors [9, 10], and KIT [10]. In a pivotal Phase III trial 
in patients with mRCC, sunitinib demonstrated a signifi-
cantly longer progression-free survival (PFS) time (11 vs. 
5 months, P < 0.001) and higher objective response rate 
(47% vs. 12%) than interferon (IFN)-α alone as first-line 
treatment [8]. Sunitinib also showed a strong tendency 
toward prolonged OS (26.4 vs. 21.8 months, P = 0.051) 
when compared with IFN-α alone, despite the crossover 
to sunitinib in 33% of patients with IFN-α after disease 
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progression [11]. 
However, patients included in this trial had to satisfy 

strict eligibility criteria that induced good performance 
status, could have no serious co-morbidities, and had to 
have adequate organ function. In addition, only patients 
with clear-cell histology were eligible for the study [8]. 
Although sunitinib has been universally prescribed to 
patients with mRCC, few studies have examined the ef-
ficacy and safety of this agent in daily clinical practice, 
especially in patients of Asian ethnicity [12-15]. Here, 
we assessed the efficacy and safety of sunitinib in Japa-
nese patients with mRCC in general clinical practice. 

2. Patients and Methods 

2.1. Patient Characteristics 

We conducted a retrospective analysis of 58 consecutive 
and non-selected patients with mRCC treated with sunit-
inib between July 2008 and October 2010 at the Division 
of Urology, Chiba Cancer Center and at the Department 
of Urology, Chiba University Hospital, Chiba, Japan. 
Patient characteristics are shown in Table 1. Medical 
records were retrospectively reviewed for clinicopa-
thologic characteristics such as age, sex, histology, East-
ern Cooperative Oncology Group performance status, 
prior treatments, sites of metastasis, laboratory findings, 
tumor progression, and patient survival. Patients were 
included in this study regardless of histology and prior 
treatment, as well as history of nephrectomy. All patients 
were confirmed as having RCC either pathologically by 
nephrectomy (44 patients) or by biopsy (14 patients). 
Pretreatment evaluation consisted of a complete history 
and physical examination, laboratory tests, computed 
tomography (CT) scan and/or magnetic resonance imag-
ing, and total body bone scan. Of the 58 patients included, 
8 patients received sunitinib after failed cytokine therapy 
(i.e., with IFN-α and interleukin-2); 25 patients received 
first-line sunitinib treatment, and 24 patients received 
sunitinib after failed sorafenib (23 patients), everolimus 
(1 patient), or temsirolimus (1 patient) treatment with/ 
without cytokine therapy. Risk groups were based on the 
5 risk factors included in the Memorial Sloan-Kettering 
Cancer Center (MSKCC) risk criteria [16]. 

2.2. Treatment 

Sunitinib was administrated orally at a starting dose of 50 
mg once daily in the morning for 4 weeks, followed by a 
2-week resting period (4/2 schedule). Sunitinib dose re-
duction was allowed depending on the type and severity 
of adverse events (AEs). Patients underwent a physical 
examination on day 1 and day 28 of every treatment cy-
cle. Complete blood cell counts and serum chemistry  
tests were performed on days 1, 14, and 28 of each cycle. 

Table 1. Patient characteristics . 

 
When the patients tolerated the treatment and their con-
ditions were stable, laboratory tests were performed only 
on day 1 of each cycle. In the first cycle of treatment, 
physical examination was also performed on day 14. 

2.3. Safety and Efficacy Criteria 

The toxicity grade of AEs was defined according to the 
National Cancer Institute Common Toxicity Criteria, 
Version 3.0. The usual dose interruption or reduction 
scheme was used. If Grade 3 hematologic toxicities oc-
curred, treatment was withheld until recovery to Grade 2 
or less, at which time sunitinib treatment was resumed at 
the same dose. In the case of Grade 4 hematologic or 
Grade 3/4 non-hematologic toxicities, treatment was 
withheld until those patients achieved at least recovery to 
Grade 2 or less, at which time the dose was reduced (50 
to 37.5 mg daily, 37.5 to 25 mg daily, or 25 to 12.5 mg 
daily).  

2.4. Follow-up 

CT was performed to examine tumor size and new le-
sions at baseline and after every 2 cycles or when indi-
cated clinically. Treatment was continued until disease 
progression or AEs. Response of the treatment was 
evaluated on the basis of tumor images obtained by CT 
and other techniques, laboratory data, and subjec-
tive/objective symptoms, as well as signs before, during, 
and after administration of the study drug and during the 

Characteristics n (%), total = 58 
Male 48 (82.8) 

Median age, years (range) 65 (32 - 79) 
ECOG performance status  

0 36 (62.1) 
1 17 (29.3) 
2 4 (6.9) 
3 1 (1.7) 

Histological type  
Clear 42 (72.4) 

Non-clear 16 (27.6) 
Prior nephrectomy  

Yes 44 (75.9) 
None 14 (24.1) 

Prior systemic treatment  
None 24 (41.4) 

Immunotherapy 8 (13.8) 
Molecular targeted therapy 26 (44.8) 
Number of metastatic sites  

1 19 (32.8) 
2 19 (32.8) 

3 or more 20 (34.4) 
MSKCC risk group  

Favorable 6 (10.4) 
Intermediate 42 (72.4) 

Poor 10 (17.2) 
Abbreviation: ECOG, Eastern Cooperative Oncology Group;  

MSKCC, Memorial Sloan-Kettering Cancer Center 
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period from completion of treatment to final analysis. 
Evaluation was performed in compliance with the Re-
sponse Evaluation Criteria in Solid Tumors (RECIST 
[v.1.0]) Guidelines for antitumor activities [17]. 

2.5. Statistical Analyses 

Time to treatment failure (TTF) was calculated from the 
start of treatment to the date of the first evidence of dis-
ease progression or to the date of discontinuing treatment 
due to AEs. Progression free survival (PFS) was calcu-
lated from the start of treatment to the date of the first 
evidence of disease progression. OS was calculated from 
the start of treatment to death or to the last follow-up. 
The Kaplan-Meier method [18] was used to analyze all 
time-event variables, with differences between curves 
analyzed using the log-rank test. 

3. Results 

3.1. Efficacy of Sunitinib Treatment 

Best tumor responses to sunitinib are listed in Table 2. 
Partial response (PR), stable disease (SD), and progres-
sive disease (PD) as best objective response were ob-
served in 13 (22.4%), 26 (44.8%), and 19 (32.8%) pa-
tients, respectively, but complete response was not ob-
served, according to RECIST criteria. The disease control 
rate (PR + SD) was 67.2%. In the prior nephrectomy 
group, PR, SD, and PD were observed in 13 (29.6%), 21 
(47.7%), and 10 (22.7%) patients, respectively. On the 
other hand, in the biopsy group without prior nephrectomy, 
PR, SD, and PD were observed in 0, 5 (35.7%), and 9 
(64.3%) patients, respectively. The median observation 
time from sunitinib initiation was 6.6 months (range, 
0.77 - 27.5). Twenty-seven patients died due to cancer 
progression during this follow-up period. The median 
TTF was 5.4 (95% confidence interval [CI]: 2.83, 10.2) 
months (Figure 1(a)), PFS was 5.8 (95% CI: 3.17, 10.2) 
months (Figure 1(b)), and the median OS was 11.2 (95% 
CI: 7.2, 21.7) months (Figure 1(c)). In the prior nephrec-
tomy group, the median TTF was 9.0 (95% CI: 5.43, 11.6) 
months (Figure 2(a)), and the median OS was 16.4 (95% 
CI: 11, not reached) months (Figure 2(b)). In the 
non-nephrectomy group, the median TTF was 1.1 (95% 
CI: 0.47, 2.53) months (Figure 2(a)), and the median OS 
was 2.8 (95% CI: 1.56, 8.37) months (Figure 2(b)). TTF 
and OS were significantly different between these 2 
groups (P < 0.0001 and P < 0.0001, respectively). Inter-
estingly, MSKCC risk criteria were significant predictors 
not only of the prognosis, but also the efficacy, of sunit-
inib. There were significant differences in TTF (favor-
able risk versus poor risk; P = 0.0065, intermediate risk 
versus poor risk; P = 0.0123, Figure3(a)) and OS (favor- 
able risk versus poor risk; P = 0.0057, intermediate risk 

Table 2. Best tumor response by sunitinib treatment. 

Overall 
n = 58 

Prior nephrecto-
myn = 44 

Non-nephrectomy
n = 14 Response 

(%) (%) (%) 

CR 0 0 0 

PR 13 (22.4) 13 (29.6) 0 

SD 26 (44.8) 21 (47.7) 5 (35.7) 

PD 19 (32.8) 10 (22.7) 9 (64.3) 

DCR 39 (67.2) 34 (77.3) 5 (35.7) 

Abbreviation: CR, complete response; PR, partial response; SD, stable 
disease; PD progressive disease; DCR, disease control rate. 

 
versus poor risk; P = 0.0007, Figure3(b)) between 
MSKCC risk groups.  

We also examined the relationship between the dosage 
of sunitinib administered and the efficacy of treatment. 
We divided patients into 2 groups according to the mean 
dose of sunitinib administered over the entire treatment 
course, i.e., higher or lower than the median dosage (27 
mg daily). The low-dose group displayed a greater me-
dian OS than the high-dose group (21.7 months vs. 7.1 
months, P = 0.029). During the course of treatment, 
many patients required a dose reduction (n = 41, 70.7%). 
As the number of treatment cycles increased, the average 
dosage of sunitinib decreased significantly (P = 0.018).   

No significant relationship was observed between TTF 
or OS and prior treatment history, number of metastatic 
sites, and pathologic subtypes. 

3.2. Evaluation of AEs 

AEs that occurred in more than 10% of patients receiving 
sunitinib therapy are shown in Table 3. All 58 patients 
(100%) experienced 1 or more AEs. In total, 40 of the 58 
patients (70.0%) experienced any Grade 3/4 AE. No fatal 
Grade 5 AEs were observed. The most frequently occur-
ring Grade 3/4 treatment-related AEs and laboratory ab-
normalities were anorexia (17.2%), fatigue (12.1%), 
thrombocytopenia (13.8%), and anemia (12.1%). Two 
patients could not continue sunitinib treatment due to 
severe AEs, namely, diarrhea and thrombocytopenia. 
Although the frequency was low, we observed clinically 
important Grade 3 treatment-related AEs, including a 
decline in left ventricular ejection fraction (1 case), tu-
mor hemorrhage (1 case), and adrenal insufficiency (2 
cases). Hypothyroidism was also considered to be an 
important AE associated with sunitinib treatment, for 
which 31 patients (53.4%) required medication during 
this study. 
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a) 
(a) 

 
 

(b) 

 

(b) 
Figure 2. Kaplan-Meier estimates for time to treatment 
failure (a) and overall survival (b) in the prior nephrectomy 
population (blue bar) and the non-nephrectomy population 
(red bar). 
 
ficacy and safety of these agents in the Western world 
[7,8,11], only few reports have described findings in 
Asian populations [12-14,19].  

In 2010, Tomita et al. reported updated results from a 
Phase II trial of sunitinib in the Japanese population [14]. 
In this report, the median PFS and OS for first- 
line-treated patients were 12.2 months and 33.1 months, 
respectively. In contrast, our analysis showed a median 
PFS of 5.4 months and OS of 11.2 months. The differ-
ence between these two studies may have arisen from the 
differences in patient backgrounds. The participants of 
the Phase II study were screened and selected, and only 
treatment-naïve patients and those receiving first-line 
treatment with molecular-targeted therapy were included; 
further, all patients had undergone previous nephrectomy 
and were diagnosed with clear-cell RCC. In contrast, our 
group of patients appears to reflect more accurately the 
types of patient encountered in daily clinical practice.  

(c) 

Figure 1. Kaplan-Meier estimates for time to treatment 
failure (a), progression-free survival (b), and overall sur-
vival (c) in all patients. 

4. Discussion 

IFN-α and/or interleukin-2 constituted the main therapy 
for mRCC before the appearance of molecular-targeted 
drugs. Recently, the main therapy for mRCC has shifted 
to molecular-targeted drugs such as sorafenib and sunit-
inib. Although many clinical trials have assessed the ef- In this study of sunitinib in Japanese patients with 
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(a) 

 
(b) 

Figure 3. Kaplan-Meier estimates for time to treatment failure (a) and overall survival (b) in the favorable risk population 
(red bar, n = 6), intermediate risk population (green bar, n = 42), and poor risk population (blue bar, n = 10), based on Me-
morial Sloan-Kettering Cancer Center (MSKCC) criteria. 

Table 3. Treatment-related adverse events and laboratory abnormalities reported in more than 10% of the patients. 
Any Grade Grade 3 Grade 4 

Adverse event 
No. of patients % No. of patients % No. of patients % 

Treatment-Related Adverse Event       
Anorexia 40 69 10 17.2 0 0 
Fatigue 36 62.1 7 12.1 0 0 

Hand-foot syndrome 34 58.6 5 8.6 0 0 
Skin discoloration 24 41.4 0 0 0 0 

Diarrhea 23 39.7 0 0 1 1.7 
Hypertension 20 34.5 2 3.4 0 0 

Fever 19 32.8 0 0 0 0 
Stomatitis 18 31 0 0 1 1.7 
Dysgeusia 13 22.4 0 0 0 0 
Skin rash 12 20.7 0 0 0 0 

Constipation 7 12.1 0 0 0 0 
Vomiting 7 12.1 1 1.7 0 0 

Edema 6 10.3 0 0 0 0 
Voice changes 6 10.3 0 0 0 0 

Laboratory Abnormality       
Thrombocytopenia 41 70.7 5 8.6 3 5.2 

Leukopenia 41 70.7 5 8.6 0 0 
Anemia 34 58.6 6 10.3 1 1.7 

Hypothyroidism 31 53.4 0 0 0 0 
Increased aspartate aminotransferase 31 53.4 4 6.9 0 0 

Increased creatinine 27 46.6 0 0 0 0 
Increased alkaline phosphatase 21 36.2 2 3.4 0 0 

Hypophosphatemia 17 29.3 3 5.2 0 0 
Hypocalcemia 15 25.9 0 0 0 0 

Increased γ-glutamyl transpeptidase 15 25.9 1 1.7 0 0 
Increased alanine aminotransferase 15 25.9 3 5.2 0 0 

Increased lipase 12 20.7 1 1.7 1 1.7 
Increased amylase 10 17.2 2 3.4 0 0 
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mRCC, the disease control rate was 67.2% in all patients, 
77.3% in the prior nephrectomy population, and 35.7% in 
the non-nephrectomy population. Thus, sunitinib showed 
significant antitumor activity, particularly in patients 
with a history of nephrectomy, with a median OS benefit 
of more than 1 year compared with patients with no his-
tory of nephrectomy; treatment was also generally well 
tolerated. In our study, the non-nephrectomy population 
included those patients with no indication of surgery at 
the start of treatment, namely, very rapid growth with 
multiple metastases at the first examination and poor 
performance status among others. Our results indicate 
that the effect of sunitinib is very limited in such a popu-
lation. For such patients, temsirolimus may be a good 
alternative treatment option [20]. In this study, we also 
found a significant difference between MSKCC risk 
groups for TTF and OS. Thus, MSKCC risk score was 
found to be a good marker of survival and the efficacy of 
treatment not only for the Western population, but also 
for the Japanese population with mRCC. 

In this study, we did not observe a linear relationship 
between sunitinib dosage and the efficacy of treatment. 
Patients receiving longer treatment tended to require a 
dose reduction due to AEs, and we found a significant 
negative relationship between the number of treatment 
cycles and sunitinib dosage. This finding explains why 
the lower dose of sunitinib was associated with longer 
survival. Our results indicate that patient-related factors 
may be more important than sunitinib dosage to predict 
the efficacy of treatment. However, larger and prospec-
tive studies are necessary to more accurately assess the 
relationship between dosage and sunitinib efficacy. 

Safety findings from the present study indicate that the 
safety profile of sunitinib is generally similar in Asian 
and non-Asian patients. Although Grade 3/4 AEs were 
observed in nearly 70% of cases in our study, most of 
these AEs were manageable with pre-specified dose 
changes or standard medical treatment.  

Compared with sorafenib [19], the incidence of hypo-
thyroidism associated with sunitinib treatment was sig-
nificantly higher (21% and 53%, respectively). Thus, the 
physician should carefully assess thyroid function before 
and during sunitinib treatment. In this study, the most 
frequently reported Grade 3/4 treatment-related AEs and 
laboratory abnormalities were anorexia, fatigue, 
hand-foot syndrome, thrombocytopenia, anemia, and 
leukopenia. Grade 3/4 thrombocytopenia, anemia, and 
leukopenia were considerably more common in Japanese 
patients than in Western patients. Further studies are 
necessary to validate and investigate the basis of poten-
tial sunitinib tolerability and efficacy differences be-
tween these patient populations. In this respect, it may be 
interesting to assess the relationship between genetic 

background and efficacy and toxicity profiles of sunitinib 
in different patient groups. 

5. Conclusions 

Sunitinib had a favorable risk/benefit profile in Japanese 
mRCC patients with a history of nephrectomy. The 
safety of sunitinib was similar to that reported in Western 
studies, although there was an increased incidence of 
hematologic AEs in Japanese patients. 
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