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Abstract

Introduction: We wanted to identify the prognostic factors for 
overall survival (OS) in Chinese patients with metastatic renal cell 
carcinoma (mRCC) treated with first-line targeted therapy (sorafenib 
or sunitinib).
Methods: We retrospectively reviewed clinical data from 119 
mRCC patients administered sorafenib or sunitinib at the Ruijin 
Hospital since 2007. OS rates were calculated by the Kaplan-Meier 
method. Each variable was investigated univariately and then multi-
variately using a stepwise algorithm. A multivariate Cox regression 
model analyzed baseline variables for prognostic significance.
Results: The mean patient age was 57 ± 12 years; 37 patients 
(31%) received sorafenib and 82 (69%) received sunitinib. The 
mean OS was 22.7 ± 15.6 months (range: 2.8– 68.7). OS rates at 
year 1, 3 and 5 were 74%, 57%, and 36%, respectively. Univariate 
analysis identified significant negative prognostic factors (p < 0.05) 
as Eastern Cooperative Oncology Group (ECOG) performance 
status ≥2, symptoms, no prior nephrectomy, microscopic necrosis, 
≥2 metastatic sites, presence of liver, bone, or pancreas metastasis, 
hemoglobin less than the lower limit of normal(female <115 g/L, 
male <130 g/L), and serum alkaline phosphatase greater than the 
upper limit of normal (126 IU/L) at baseline, as well as a relative 
dose intensity of targeting agents in the first month (1M-RDI) of 
<50%. Multivariate analysis of OS identified 4 independent pre-
dictors: no symptoms, no bone or pancreas metastasis, and 1M-RDI 
of targeting agents (≥50%).
Conclusions: With targeted therapy, there is some change in the 
prognostic factors for mRCC and target drug therapies (1M-RDI 
≥50%) play an important role in the prognosis of mRCC. Continued 
progress in the identification of patient-specific prognostic factors 
for mRCC will require further advances in the understanding of 
tumour biology. 

Introduction 

Metastatic renal cell carcinoma (mRCC) is generally 
unresponsive to conventional chemotherapy and hormonal 
therapy, and treatment with cytokines results in an only mod-
est response rate. In recent years, angiogenesis-targeted ther-
apies, such as with sorafenib and sunitinib, have improved 
the prognosis of mRCC.1,2 Prognostic factors are used in 
mRCC clinical trial design and interpretation, risk-directed 
treatment, and patient counselling; predictive models have 
been developed and have been applied to the conduct of 
clinical trials. One model developed at the Memorial Sloan-
Kettering Cancer Center (MSKCC) classifies patients as at 
favourable risk, intermediate risk, or poor risk according 
to the number of risk factors predictive of survival.3 In this 
model, factors predicting shorter survival time include: time 
from diagnosis to start of systemic therapy of <1 year, ele-
vated levels of lactate dehydrogenase (LDH) and corrected 
serum calcium, anemia, and low performance status.4 The 
MSKCC model was independently validated by investigators 
at the Cleveland Clinic5 and is used for the study and inter-
pretation of targeted drug therapies. In a recently proposed 
nomogram for mRCC, risk grouping guides treatment.6 For 
example, sunitinib is cited as a preferred treatment option 
for mRCC patients with favourable risk or intermediate risk. 
In contrast, temsirolimus is recommended for RCC patients 
with features of poor risk.7,8

Sorafenib and sunitinib have been available for use in 
mRCC in China since 2007, which has made clinical deci-
sion-making more complex. Understanding and identify-
ing prognostic factors are important for the development 
and evaluation of new treatments. Overall survival (OS) is 
a reliable endpoint for assessing the efficacy of mRCC with 
targeted therapy;4 so far, however, factors predictive for OS 
with targeting agents have not been fully assessed, especially 
in China.
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In this study, we primarily analyzed clinical data from 
Ruijin Hospital for Chinese patients with mRCC treated with 
first-line targeted therapy (sorafenib or sunitinib) to iden-
tify relevant prognostic factors for OS, using MSKCC risk 
groups.4

Methods 

Patient selection 

We retrospectively reviewed patients with RCC enrolled 
at the Ruijin Hospital from November 2007 to November 
2013. Key patient eligibility criteria included histological 
confirmation of RCC, measurable metastatic lesions, as 
well as adequate hepatic, renal, and cardiac functions. All 
patients provided signed informed consent. The endpoint 
of this study was OS. Routine studies included the follow-
ing: disease history, complete blood count, hepatic function, 
renal function, and imaging studies to assess measurable 
metastatic lesions. Imaging was performed at baseline and 
repeated after every 2 cycles of therapy.

We excluded patients with the following: prior myocardi-
al infarction; unstable or severe angina; coronary or periph-
eral artery bypass graft; cerebrovascular accident, transient 
ischemic attack, or pulmonary embolism occurring within 
1 year before study entry; and any prior systemic regimens 
(e.g., radiotherapy, chemotherapy or immunotherapy) for 
RCC. Patients with an active bleeding diathesis or those 
requiring systemic anticoagulation with warfarin were also 
excluded.

According to our RCC database, there were 702 RCC 
patients from November 2007 to November 2013. There 
were 131 patients diagnosed as mRCC and 119 patients 
received targeted therapy. Twelve patients were excluded 
from this study for prior myocardial infarction (n = 2); cere-
brovascular accident (n = 3); pulmonary embolism (n = 1); 
prior systemic regimens (cytokines) for RCC (n = 5); and 
severe insufficient cardiac function (n = 1).

Study design 

Sorafenib or sunitinib therapy was initiated when patients 
had recovered from palliative nephrectomy or when RCC 
was histologically confirmed by needle puncture biopsy. 
Starting FDA-approved doses were sorafenib at 400 mg oral-
ly twice daily continuously in a 4-week cycle and sunitinib 
at 50 mg orally daily in a 6-week cycle (4 weeks on, 2 weeks 
off). Patients who experienced a toxicity of grade 3 or higher 
related to the targeting agent had their doses reduced by 
half. Dose re-escalation was allowed if toxicity recovered 
to below grade 2 within 4 weeks. For treatment-emergent 
toxicities of grade 3 or higher, therapy was withheld until 

resolution to grade 1 or lower. Patients were removed from 
therapy at the onset of RECIST (Response Evaluation Criteria 
In Solid Tumors) defined disease progression or unacceptable 
toxicity. Unacceptable toxicity was defined as when treat-
ment was delayed for ≥4 weeks for recovery to a permissible 
level of toxicity despite 2-dose level reductions. Tumour 
response was assessed using RECIST criteria (version 1.0). 
The severity of adverse events was assessed using the NCI 
(National Cancer Institute) CTCAE (Common Terminology 
Criteria for Adverse Events) (version 3.0).

This trial was an open-label, single centre study. All 
patients were first informed of the advantages and disadvan-
tages of sorafenib and sunitinib; patients were then given 
one of the medications as their first-line therapy. This study 
was approved by the ethics committee at our hospital.

Statistical analysis 

Separate analyses were carried out to identify prognostic 
factors for OS. Prognostic variables were based on routine 
clinical data. All laboratory values were examined as con-
tinuous variables. All other baseline factors were examined 
as discrete variables. Each variable was first investigated by 
univariate analysis, and then by a multivariate analysis with 
a stepwise algorithm. Additional elimination was applied to 
identify significant variables at the level of p < 0.05. A multi-
variate Cox regression model was used to analyze potential 
baseline prognostic variables for OS. All statistical analyses 
were performed with the use of the statistical software SPSS 
version 20.0 (SPSS Inc., Chicago, IL). The analyses explored 
previously identified prognostic factors, such as those used 
in the MSKCC risk groups,4 as well as other factors (Table 1).

Results 

Patients 

This retrospective clinical study enrolled 119 patients, 
all with histologically confirmed RCC, who received tar-
geted therapy. The mean (± standard deviation) follow-up 
was 22.7 ± 15.6 months (range: 2.8–68.7). There were 92 
men and 27 women, with mean age of 57.1 ± 11.9 years 
(range: 28–82). There were 37 patients (31%) treated with 
sorafenib and 82 patients (69%) treated with sunitinib. 

Most patients (111/119) underwent subsequent treatment 
in less than 1 year, 44 patients with Eastern Cooperative 
Oncology Group (ECOG) performance status ≥2 and 76 
patients suffered from symptoms. The mean longest diam-
eter of RCC was 8.0 ± 2.7 cm (range: 2.0–18.0). One hun-
dred patients had undergone palliative nephrectomy and 
19 received needle biopsy. Pathologically, 112 cases were 
confirmed as clear cell carcinoma (CCC), 2 of papillary car-
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Table 1. Univariate analysis of baseline characteristics predictive for overall survival (investigator assessed) with targeted 
therapy

Variable number Prognostic factors Parameter Number (n = 119) p value
X1 Targeting agent Sorafenib 37 0.911

Sunitinib 82

X2 Gender M 92 0.729

F 27

X3 Age (years) <70 98 0.154

≥70 21

X4 Time from diagnosis to treatment (year) <1 111 0.508

≥1 8

X5 ECOG PS <2 75 0.000

≥2 44

X6 Symptom No 43 0.001

Yes 76

X7 Longest diameter of RCC (cm) <7 31 0.994

≥7 88

X8 Prior nephrectomy No 19 0.000

Yes 100

X9 Pathology CCC 112 0.696

Non-CCC 7

X10 Microscopic necrosis No 28 0.000

Yes 91

X11 Number of metastatic sites <2 74 0.000

≥2 45

X12 Lung metastasis No 46 0.400

Yes 73

X13 Liver metastasis No 105 0.000

Yes 14

X14 Bone metastasis No 92 0.000

Yes 27

X15 Lymph node metastasis No 79 0.366

Yes 40

X16 Pancreas metastasis No 114 0.000

Yes 5

X17 Hemoglobin level <LLN 41 0.040

≥LLN 78

X18 Serum AKP level ≤ULN 104 0.000

>ULN 15

X19 Corrected calcium level ≤ULN 118 0.420

>ULN 1

X20 LDH level <1.5×ULN 109 0.118

≥1.5×ULN 10

X21 Platelet level <LLN 1 0.643

≥LLN 118

X22 Blood WBC level <LLN 2 0.572

≥LLN 117

X23 SSIGN Score 6-10 67 0.500

≥10 52

X24 1M-RDI <50% 34 0.000

≥50% 85
ECOG PS: Eastern Cooperative Oncology Group performance status; RCC: renal cell carcinoma; CCC: clear cell carcinoma; LLN: lower limit of normal; ULN: upper limit of normal; AKP: alkaline 
phosphatase; LDH: lactate dehydrogenase; WBC: white blood count; SSIGN Score: Mayo Clinic’s stage, size, grade, and necrosis score; 1M-RDI: relative dose intensity in the first month.
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cinoma, 2 of chromophobe RCC, 2 of sarcomatoid carcin-
oma, and 1 of collecting duct carcinoma. The mean hemo-
globin level was 116.5 ± 17.0 g/L (female) and 134.8 ± 22.7 
(male) (low limit of normal of hemoglobin: female <115 g/L, 
male <130 g/L). The mean serum alkaline phosphatase (AKP) 
level was 93.5 ± 74.6 IU/L (range: 30.0–438.0) (upper limit 
of normal AKP: >126 IU/L). The mean corrected calcium 
level was 2.2 ± 0.2 mmol/L (range: 1.8–2.9) (upper limit of 
normal corrected calcium: >2.75 mmol/L). The mean LDH 
level was 168.1 ± 103.3 IU/L (range: 86.0–969.0) (1.5 upper 
limit of normal of AKP: >288 IU/L). The mean platelet level 
was 219.0 ± 80.5 × 109/L (range: 76.0–612.0) (the range 
of normal value of platelet: 100–300 × 109/L). The mean 
blood white blood cell (WBC) level was 6.5 ± 1.8 × 109/L 
(2.5–15.5 ×109/L) (the range of normal value of blood WBC: 
4.0–10.0 × 109/L). The mean SSIGN (stage, size, grade, and 
necrosis) score was 9.1 ± 2.1 (range: 6.0–14.0). In our study, 
85 patients (71.4%) attained a 1M-RDI (relative dose inten-
sity in the first month) of ≥50% for the targeting agent.

OS rates at year 1, 3, and 5 were 74%, 57%, and 36%, 
respectively; the median OS was 44.7 months. The treat-
ment arms for the 2 targeting agents were well-balanced 
with respect to baseline characteristics, and the outcome 
(OS) was not significantly different between arms: OS was 
25.0 ± 18.6 months for sorafenib and 21.6 ± 14.1 months 
for sunitinib (p = 0.276).

Univariate analysis of prognostic factors for OS 

From the 24 baseline clinical characteristics, univariate 
analysis identified a total of 11 statistically significant pre-
dictors of investigator-assessed OS (Table 1). Significant 
prognostic factors (p < 0.05) for shorter OS were: ECOG 
performance status ≥2; symptoms; no prior nephrectomy; 
microscopic necrosis; number of metastatic sites ≥2; pres-
ence of liver, bone, or pancreas metastasis; hemoglobin less 
than the lower limit of normal (LLN); and serum AKP greater 
than the upper limit of normal (ULN) among factors at initia-
tion of targeted therapy, as well as the relative dose intensity 
of the targeting agent in the first month (1M-RDI) of <50%.

Multivariate analysis of prognostic factors for OS 

Subsequent multivariate analysis found 4 baseline charac-
teristics that were independently predictive for investiga-
tor-assessed OS in mRCC patients treated with sorafenib 
or sunitinib (Table 2). These 4 variables were: absence of 
symptoms, absence of bone metastasis, absence of pancreas 
metastasis, and targeting agent 1M-RDI of ≥50%. These 
additional independent significant predictors of OS did not 
include any of the 5 risk factors of the MSKCC model.

Discussion 

Prognostic factors are essential in the design and interpreta-
tion of outcome data from clinical trials and for guiding 
routine patient care. We performed this analysis to identify 
and compare prognostic factors for OS in Chinese patients 
with mRCC treated with sorafenib or sunitinib as first-line 
therapy. Univariate analysis did not identify the targeting 
agent (sorafenib or sunitinib) as a significant predictor of 
investigator-assessed OS (p = 0.911). In contrast to other 
findings,9 neither age nor gender was a prognostic factor 
for OS in our study. In this study, the OS rates at the end 
of the first, third, and fifth year were 74%, 57%, and 36%, 
respectively. These OS rates are lower than those reported 
in other studies.2,10,11 The reason may be due in part to dif-
ferences in the demographics of the patients enrolled. Most 
reports2,10,11 include patients with ECOG performance status 
0 or 1; however, our study included 44 patients with ECOG 
performance status ≥2. This phenomenon could reflect real-
world variation in clinical data.

Univariate analysis of baseline clinical characteristics 
identified 11 statistically significant predictors (p < 0.05) of 
OS in patients treated with targeted therapy. Of these, only 
ECOG performance status and anemia were consistent with 
the prognostic factors in the MSKCC model; the other 3 
factors in the MSKCC model (time from diagnosis to start of 
systemic therapy of <1 year and elevated levels of LDH and 
corrected serum calcium) were not identified as significant 
prognostic factors. These findings allude to the well-studied 
phenomenon that advances in technology and increased 
screening can have an effect on early diagnosis.12,13 For 

Table 2. Multivariate analysis of prognostic factors independently predictive for investigator-assessed overall survival

Prognostic factors B SE Wald df Sig. Exp(B)
95% CI Exp(B)

Lower Upper
Symptoms 0.873 0.415 4.423 1 0.035 2.395 1.061 5.403

Bone metastasis 0.728 0.363 4.021 1 0.045 2.071 1.017 4.220

Pancreas metastasis 1.621 0.615 6.934 1 0.008 5.057 1.513 16.894

1M-RDI <50% −2.926 0.543 28.996 1 0.000 0.054 0.018 0.156
1M-RDI: relative dose intensity in the first month; CI: confidence interval. 

Zhao et al.
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example, with better imaging techniques, smaller tumours 
and metastasis are found with higher frequency, and as a 
result, disease is diagnosed earlier. In our study, almost all 
patients (111/119) underwent diagnosis with a strong sense 
of health, and underwent subsequent treatment in less than 
1 year. This fact may be a reason that “time from diagno-
sis to start of systemic therapy of <1 year” was not identi-
fied as a significant prognostic factor. LDH and corrected 
serum calcium levels were also not identified as significant 
prognostic factors for OS. ECOG performance status is a 
comprehensive factor for health, and a better status would 
enhance a patient’s tolerance towards the adverse effects of 
targeting agents. ECOG performance status was a significant 
predictor of OS in our study, which is consistent with the 
findings of other reports.14-17 In our study, 75 patients had 
ECOG performance status of 0 or 1; the median OS in this 
group was 21.8 months – a significant difference from the 
12.1 months in the group with ECOG performance status 
≥2 (p = 0.001).

Other significant pre-treatment prognostic factors includ-
ed clinical symptoms at diagnosis, absence of prior neph-
rectomy, and ≥2 metastatic sites. Luciani and colleagues 
reported that clinical symptoms at diagnosis were independ-
ent prognostic factors and not related to TNM staging or 
pathological grading.18 In our study, 76 patients suffered 
symptoms at diagnosis. The median OS in the group with 
symptoms was 16.8 months versus 22.6 months in the group 
without symptoms (p = 0.020).

Prior nephrectomy was also a significant predictor of OS, 
and this was consistent with the clinical trial results from 
the Southwest Oncology Group (SWOG) and European 
Organisation for Research and Treatment of Cancer 
(EORTC).19,20 In our study, 100 patients had undergone pal-
liative nephrectomy before targeted therapy. The median 
OS in the group with nephrectomy was 19.2 months versus 
9.0 months in the group without nephrectomy (p = 0.024). 
This result demonstrates that palliative nephrectomy 
improves OS in mRCC patients treated with adjuvant tar-
geted therapy.

The presence of ≥2 metastatic sites, especially the pres-
ence of liver, bone, or pancreas metastasis, was a significant 
predictor of shorter OS. In our study, 45 patients had ≥2 
metastatic sites at diagnosis. The median OS in the group 
with ≥2 metastatic sites was 12.0 months versus 21.1 months 
in the group with 1 metastatic site (p = 0.003). As for the 
metastatic site, lung and lymph node metastases did not sig-
nificantly affect OS (p > 0.05). In our study, lung metastasis 
was found in 61.3% (73/119) patients and was controlled 
with targeted therapy. With respect to bone metastasis, pre-
vious studies have shown mixed results, with bone metas-
tasis identified as a significant prognostic factor in some 
but not all analyses;4,15,21-23 however, our study identified 
bone metastasis as a significant prognostic factor for OS 

(p < 0.05). The presence of liver or pancreas metastasis was 
identified as a significant prognostic predictor of shorter OS 
(p < 0.05).

The pathology was not a significant predictor of OS 
in our study. This may be associated with the number of 
enrolling patients and the fact that the inhibitory mechan-
isms of sorafenib and sunitinib target multiple pathways. 
Some reports from multicentre studies have stated that, with 
respect to OS, there was no significant difference between 
different pathology types and that the pathology type was 
not a significant prognostic factor compared with TNM stage 
and tumour grading.24,25 In our study, pathological assess-
ment detected CCC in 112 patients. The median OS in the 
group with CCC was 17.9 months versus 13.1 months in the 
non-CCC group (p = 0.510). We also found that microscopic 
necrosis was detected in 91 patients. The median OS in the 
group with necrosis was 16.5 months versus 29.5 months in 
the group without microscopic necrosis (p = 0.020).

Several risk models have been developed to predict OS.26

Among them, the Leibovich risk model developed at the 
Mayo Clinic (the SSIGN system) aims to predict progression 
in RCC patients.27 This model uses primary tumour status, 
regional lymph-node status, tumour size, nuclear grade, and 
histologic tumour necrosis to stratify patients into low- (total 
score: 0–2), intermediate- (total score: 3–5), or high-risk 
(total score: ≥6) of developing metastasis. In our study, the 
SSIGN score of all patients was ≥6. We divided them into 
2 arms (6–9 and ≥10) and found no significant difference 
(p > 0.05) with respect to OS. Therefore, a SSIGN score of 
≥6 was a high-level risk.

Although Kawashima and colleagues28 suggested that 
1M-RDI of ≥75% for the targeting agent was preferable for 
Asian patients, there is no evidence. In the present study, 
we could not determine the suitable initial dose of targeting 
agents. However, it was very important to maintain at least 
a half the dose of the targeting agents for the first month of 
therapy because a 1M-RDI of ≥50% was one of the factors 
indicating favourable prognosis. In this study, 85 patients 
(71.4%) attained a 1M-RDI of ≥50%, and the correspond-
ing OS was 28.2 ± 15.1 months. However, the OS of the 
group with 1M-RDI <50% was 8.9 ± 4.5 months (p = 0.000). 
We can therefore conclude that sorafenib and sunitinib at 
a 1M-RDI of ≥50% might be tolerable in Chinese patients 
and results in a favourable prognosis.

In the multivariate analysis of OS in our study, 4 fac-
tors were independent predictors: absence of symptoms, 
absence of bone metastasis, absence of pancreas metastasis, 
and 1M-RDI for targeting agents of ≥50%. In a recent large 
retrospective study of prognostic factors for OS in patients 
receiving agents targeting vascular endothelial growth factor 
(VEGF), Heng and colleagues identified 4 of the 5 MSKCC 
risk criteria: hemoglobin, ECOG performance status, cor-
rected calcium levels, and time from diagnosis to treat-



CUAJ • November-December 2014 • Volume 8, Issues 11-12E826

Zhao et al.

ment.29 In addition to those 4 MSKCC risk factors, Heng 
and colleagues reported elevated absolute neutrophil count 
and elevated pre-treatment platelet count as independent 
predictive factors for OS. In our findings with sorafenib or 
sunitinib, neither serum LDH level nor corrected calcium 
level was identified as a prognostic factor for OS. The differ-
ences in clinical variables reported may reflect the specific 
factors examined and how they were coded or defined, 
differences in methodology, or differences in the specific 
patient populations studied

In this era of targeted therapy, there are some changes in 
the prognostic factors for mRCC and some prognostic factors 
are different from the traditional model (e.g., MSKCC model, 
Leibovich risk model). The reason for this disparity is not 
clear, but it may be due in part to the potential selection bias 
associated with the retrospective analysis, ethnic differences 
in the study populations, and heterogeneity in the clinicians’ 
experiences of using sorafenib and sunitinib (these agents 
have only been available in China since 2007).

Our study has its limitations. One is that the patient sample 
comes from a single medical centre at the Ruijin Hospital. 
Another limitation is that our clinical trial was retrospective. 
Therefore, this analysis is suggestive, and further analyses on 
nationwide population-based datasets are needed.

Conclusions 

Our findings detected prognostic factors for OS with sorafen-
ib or sunitinib as first-line mRCC therapy in Chinese patients. 
The prognostic factors for mRCC have changed somewhat 
since the advent of targeted therapy and target drug (1M-RDI 
≥50%) play an important role in the prognosis of mRCC. 
Continued progress in the identification of patient-specific 
prognostic factors for mRCC will require further advances in 
the understanding of tumour biology. One important direc-
tion of ongoing research is to identify a molecular signature 
of response to sorafenib, sunitinib and other targeting agents.
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