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Abstract
Background: Factors predictive of survival have been identified in Western patients with metastatic clear
cell renal cell carcinoma (mCCRCC) treated with sunitinib. Less is known, however, about factors predictive
of survival in Japanese patients. This study evaluated factors prognostic of survival in Japanese patients with
mCCRCC treated with first-line sunitinib. Materials and Methods: This retrospective study evaluated 46
consecutive Japanese mCCRCC patients treated with sunitinib as first line therapy. Clinical and biochemical
markers associated with progression-free survival (PFS) were analyzed, with prognostic factors selected by uniand multivariate Cox regression analyses. Results: Univariate analysis showed that factors significantly associated
with poor PFS included Memorial Sloan-Kettering Cancer Center poor risk scores, International Metastatic
RCC Database Consortium poor risk and high (>0.5 mg/dl) serum C-reactive protein (CRP) concentrations
(p<0.001 each). Multivariate analysis showed that high serum CRP was independently associated with poorer
PFS (p=0.040). Six month disease control rate (complete response, partial response and stable disease) in response
to sunitinib was significantly higher in patients with normal (≤0.5 mg/dl) than elevated baseline CRP (p<0.001).
Conclusions: CRP is a significant independent predictor of PFS for Japanese patients with mCCRCC treated
with first-line sunitinib. Pretreatment CRP concentration may be a useful biomarker predicting response to
sunitinib treatment.
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Introduction
Since the introduction of sunitinib (Sutent; Pfizer, New
York, NY, USA) for patients with advanced renal cell
carcinoma (RCC) (Motzer et al., 2006a), high objective
response rates have been reported in western (47%)
(Motzer et al., 2006b; Motzer et al., 2009) and Japanese
(52.9%) (Tomita et al., 2010; Uemura et al., 2010) patients.
Sunitinib has been approved worldwide for first-line
treatment of metastatic clear-cell RCC (mCCRCC).
However, not all patients respond to treatment (Rini and
Atkins, 2009), and some may benefit more from other
novel therapeutic strategies. To optimize and individualize
treatment of patients with mCCRCC, prognostic markers
are needed to select patients who would benefit most
from sunitinib treatment. Although several predictive
factors have been identified in western populations (Rini
et al., 2011; Schmidinger et al., 2011; Fujita et al., 2012;
Kawashima et al., 2012; Dirican et al., 2013; Gunduz et
al., 2014), none of these models has been tested in native
Japanese patients with mCCRCC treated with first-line
sunitinib. This study was therefore designed to investigate

the clinicopathological factors prognostic for progressionfree survival (PFS) in Japanese patients with mCCRCC
treated with first-line sunitinib at two institutions.

Materials and Methods
The cohort consisted of 46 native Japanese patients
with advanced clear cell RCC (CCRCC) who were treated
with sunitinib as first-line therapy between November
2008 and July 2013 in two institution (University
Hospital of Yamaguchi, Ube, Japan; and Hokkaido Cancer
Center Hospital, Sapporo, Japan) (Table 1). The subjects
included 37 males and 9 females, of median age 63 years
at the time of sunitinib initiation. In general, patients
were treated with 50 mg/day oral sunitinib for 4 weeks,
followed by 2 weeks without treatment, during each 6
week cycle. Written informed consent was obtained from
all individuals enrolled in this study, which was approved
by the institutional ethics committees of the Graduate
School of Medicine, Yamaguchi University and Hokkaido
Cancer Center.
Response and progression were assessed by the
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treating physician based on RECIST version 1.0, with
computed tomography (CT) or magnetic resonance
imaging (MRI) performed every 6-8 weeks. Non-tumor
variables were selected from among pretreatment
characteristics, including patient age, sex, and Eastern
Cooperative Oncology Group (ECOG) performance score
(PS); sequence of sunitinib therapy; Memorial SloanKettering Cancer Center (MSKCC) risk score (Motzer
et al., 2004); International Metastatic RCC Database
Consortium (IMDC) risk classification (Heng et al.,
2009); hemoglobin, serum C-reactive protein (CRP),
serum lactate dehydrogenase (LDH), and corrected serum
calcium concentrations; and neutrophil and platelet counts.
The primary endpoint was PFS, defined as the time
from the date of initiation of sunitinib treatment to date
of disease progression or last follow-up. A Cox regression
model was used to calculate hazard ratios (HRs) for
univariate and multivariate analyses. Factors prognostic
of PFS were determined by Cox regression analysis using
a step-wise forward selection, with P<0.05 as the criterion
for model entry or retention in multivariate analysis. Data
were processed using JMP (version 11) software (SAS
Institute, Cary, NC, USA).

Table 1. Patient Characteristics
Characteristic		
Median age, y (range)		
Sex (%)
Male
Female
ECOG PS (%)
<1
>1
No. metastatic sites (%)
1
2
>2
Prior immunotherapy (%)
Yes
No
Prior nephrectomy (%)
Yes
No
MSKCC risk classification (%)
Favorable
Intermediate
Poor
IMDC risk classification (%)
Favorable
Intermediate
Poor

63 (39-83)
37 (64.2)
9 (35.8)
37 (88.7)
9 (11.3)
11 (35.8)
12 (32.1)
23 (32.1)
15 (6.6)
31 (43.4)
28 (75.5)
18 (24.5)
2 (13.2)
29 (66.0)
15 (17.0)
2 (13.2)
26 (66.0)
18 (17.0)

Results
The median follow-up period from the initiation of
sunitinib treatment was 21.2 months. The median PFS
and OS for the total study population were 9.6 and 18.1
months, respectively.
Univariate analysis of the impact of several clinical
factors on PFS showed that MSKCC and IMDC poor
risk scores, and high (>0.5 mg/dl) CRP concentration
were associated with poorer PFS (Table 2). In contrast,
patient age, gender, ECOG PS, hemoglobin concentration,
serum LDH concentration, corrected serum calcium
concentration, neutrophil count and platelet count were
not prognostic of PFS. Multivariate analysis showed
that only normal (≤0.5 mg/dl) CRP concentration was
independently prognostic of improved PFS. Kaplan-Meier
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Figure 1. Kaplan-Meier Analysis of Progression-free
Survival (PFS) in Patients with Normal (≤0.5 mg/dL)
and Elevated (>0.5 mg/dL) C-reactive Protein (CRP)
Concentrations. Median PFS was significantly higher for

patients with normal than elevated CRP (24.2 vs. 4.6 months;
log-rank p<0.001)

Table 2. Univariate and Multivariate Analysis of Baseline Factors Prognostic for Progression-free Survival
Variable

Univariate analysis Risk ratios (95% CI)

Age (> 63 yrs)
Sex (female)
ECOG PS (> 1)
Prior immunotherapy (+)
Prior nephrectomy (+)
MSKCC (poor risk)
IMDC (poor risk)
Hb (< LLN)
LDH (≥ 1.5 ULN)
Corrected Ca (≥ 10 mg/dl)
Neutrophil count (≥ ULN)
Plt (≥ ULN)
CRP (≥ 0.5 mg/dl)

1.16 (0.71-1.85)
1.14 (0.64-1.87)
3.24 (0.85-10.30)
0.64 (0.24-1.63)
0.48 (0.19-1.24)
2.74 (1.54-5.10)
2.24 (1.39-3.70)
2.09 (0.76-5.40)
1.84 (0.94-3.72)
1.32 (0.52-3.30)
1.96 (0.69-6.37)
1.35 (0.07-8.41)
2.43 (1.44-4.41)

P-value

Multivariate analysis Risk ratios (95% CI) P-value

0.54 		
0.62 		
0.079 		
0.36 		
0.13 		
< 0.001
1.34 (0.65-3.17)
< 0.001
1.62 (0.75-3.14)
0.12 		
0.075 		
0.55 		
0.21 		
0.79 		
< 0.001
1.99 (1.03-3.89)

0.45
0.21

100.0
6.3

0.040 75.0

*Abbreviations: ECOG, Eastern Cooperative Oncology Group; MSKCC, Memorial Sloan-Kettering Cancer Center; IMDC, International Metastatic
RCC Database Consortium; LLN, lower limit of normal; ULN, upper limit of normal; Hb, hemoglobin; Plt, platelets; CRP, C-reactive protein
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Figure 2. Overall Response Rate (ORR) as Function
of Baseline C-reactive Protein (CRP) Concentration
Levels. ORR was significantly higher in patients with normal

(≤ 0.5 mg/dl) than elevated (> 0.5 mg/dl) CRP (31.6% vs.
11.1%; p<0.001)

analysis showed that median PFS was significantly higher
for patients with normal than elevated CRP (24.2 vs 4.6
months, p<0.001; Figure 1).
Of the 46 patients treated with sunitinib, 1 (2.2%)
achieved a complete response (CR), 8 (17.4%) achieved
partial response (PR), 11 (23.9%) had stable disease (SD)
for at least 6 months, 20 (43.5%) had SD for less than 6
months, and 6 (13.0%) had progressive disease (PD).
Thus, the objective response rate (ORR) was 19.6%
and the disease control rate (DCR) was 43.5%. In the
group with normal (≤0.5 mg/dl) baseline CRP, 73.7%
of patients experienced a CR, or PR or SD at least for 6
months compared with 22.2% of patients in the group with
elevated (>0.5 mg/dl) baseline CRP (p<0.001) (Figure 2).
Interestingly, none of the patients with normal baseline
CRP experienced PD.

Discussion
Sunitinib was the first tyrosine kinase inhibitor
(TKI) approved for the treatment of patients with mRCC
(Motzer et al., 2009). However, some of these patients
may not benefit from sunitinib treatment, and sunitinib has
several severe adverse effects (Motzer et al., 2009; Rini
and Atkins, 2009). Pre-treatment biomarkers are useful
in assessing the efficacy of therapeutic interventions, as
well as in counseling patients, individualizing follow-up,
choosing treatment options, selecting patients for clinical
trials and predicting prognosis.
We found that pretreatment CRP concentration was
an independent prognostic factor in mCCRCC patients
treated with sunitinib. Our findings suggest that patients
with high (>0.5 mg/dl) serum CRP levels may not benefit
from sunitinib therapy. Several previous studies have
reported that CRP concentration is significantly prognostic
of metastasis and mortality in RCC patients (Dai et al.,
2014), including Japanese patients (Karakiewicz et al.,
2007; Naito et al., 2010). Furthermore, CRP was reported
to be a predictive marker in RCC patients treated with

sunitinib RCC (Fujita et al., 2012; Beuselinck et al., 2013;
Miyake et al., 2014). To our knowledge, however none of
these earlier studies reported that CRP was independently
prognostic of PFS in native Japanese mCCRCC patients
treated with first-line sunitinib.
Elevated CRP identifies tumors capable of producing
significant amounts of pro-inflammatory cytokines, in
particular interleukin (IL)-6 (Kinoshita et al., 1999;
McKeown et al., 2004). Cells in these tumors have the
potential for more rapid growth (Jee et al., 2001; Trikha
et al., 2003). Moreover, a systemic inflammatory response
and its associated nutritional decline (McMillan et al.,
1998; Scott et al., 2002) may affect how patients tolerate
and comply with active treatment (Bromwich et al., 2004;
Forrest et al., 2004).
The ORR in this patient cohort was 19.6%, which was
lower than in a western phase III trial (30.7%) (Motzer et
al., 2007) and a Japanese phase II trial (47.6%) (Uemura et
al., 2010), although similar to the ORR of 17.4% reported
in an international expanded-access trial of sunitinib
(Gore et al., 2009). The baseline characteristics of the
patients in this series seem to be unfavorable compared
with those in previous clinical trials. For example, the
proportion of patients categorized as poor risk according
to MSKCC classification score was over 3-fold higher in
this series than in the earlier phase III trial (Motzer et al.,
2007). In this series, the median PFS and OS for the total
study population were 9.6 and 18.1 months, respectively,
comparable with those in a previous international trial
(Gore et al., 2009).
The present study was limited by its retrospective
design and small patient cohort, limiting the power of
analyses. These drawbacks allowed us to draw only
preliminary conclusions. Nevertheless, our findings
suggest that CRP concentration has potential prognostic
significance in patients with mCCRCC treated with
sunitinib. Further investigations with large study cohorts
are needed to validate our findings.
In conclusion, this study showed that CRP is a
significant independent prognostic indicator for Japanese
patients with mCCRCC treated with sunitinib as first-line
targeted therapy. Pretreatment CRP concentration may
be a useful biomarker of response to sunitinib treatment.
Further studies are required to clarify the prognostic role
of this biomarker, both in patients treated with sunitinib
and those treated with other targeted agents.
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