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Abstract. Sorafenib has been confirmed as an effective drug
in advanced renal cell carcinoma (RCC). This study aimed
to evaluate the long-term efficacy and safety of sorafenib in
ethnic Chinese patients with advanced RCC, and to develop
optimal treatment strategies for Asian patients. Between May
2006 and August 2011, 30 patients with advanced RCC were
treated with sorafenib in the Oncology Center, Tongji Hospital.
All 30 patients received continuous treatment with 400 mg of
sorafenib orally twice daily until disease progression or intoler-
able toxicities or mortality occurred. Dose reduction to 600 mg
daily or even less was required if toxicities of grade 3 or 4
occurred. Patients were assessed for tumor response, progres-
sion-free survival (PFS), overall survival (OS) and drug-related
toxicities. The median follow-up time was 58 weeks (range,
12-270). Among the 30 patients, 1 patient had complete remis-
sion (CR 3.3%), 4 patients had partial remission (PR 13.3%),
19 patients had stable disease (SD 63.3%) and 6 patients had
disease progression (PD 20%). The disease control rate (DCR,
CR+PR+SD) was 80%, the median PFS time was 14 months,
and the median OS time was 16 months. Only 1 patient discon-
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tinued sorafenib treatment permanently due to severe toxicities.
Dose reduction or interruption was required in 12 patients
(40%) who developed adverse events of grade 3 or 4. Seven
of these patients tolerated the dose of 600 mg per day well,
and experienced clinical benefit. The Kaplan-Meier method
and log-rank test revealed that the Memorial Sloan-Kettering
Cancer Center (MSKCC) status was a prognostic factor for PFS
and OS in advanced RCC. The long-term efficacy and safety of
sorafenib were confirmed in Chinese advanced RCC patients
who showed an even greater benefit in PES. The findings of this
study indicate that a dose of 600 mg instead of 400 mg per day
may be an optimal choice for Asian patients when a reduction
of the initial dose is required.

Introduction

Renal cell carcinoma (RCC) is among the 10 most common
types of malignant tumors, with an incidence rate that has
increased by 2% per year for the past 65 years (1). Approximately
20 to 30% of patients with RCC have metastases at the time
of diagnosis, and 20 to 40% of patients who undergo curative
nephrectomy subsequently develop metastases (2). Advanced
RCC is generally resistant to conventional chemotherapy and
radiotherapy, and its response to cytokine treatment is less
than 20% (3.4). In the past 10 years, targeted therapy utilizing
tyrosine kinase inhibitors has proven efficacious and is widely
used in advanced RCC.

Sorafenib tosylate (Nexavar, BAY 43-9006), an orally
active multikinase inhibitor, is the first targeted drug approved
for the treatment of advanced RCC by the US Food and Drug
Administration (FDA) and the majority of Asian countries/
regions, including China. Sorafenib functions by blocking
vascular endothelial growth factor receptors (VEGFR) 3 and 2,
and platelet-derived growth factor receptor § (PDGFR-f), as
well as RAF-1, FMS-like tyrosine kinase 3 (FIt-3) and c-Kit
protein (c-Kit) (5). The pivotal phase III multicenter Treatment
Approaches in Renal Cancer Global Evaluation Trial
(TARGET), a randomized double-blind placebo-controlled
study, revealed the benefit of progression-free survival
(PES) (5.5 vs. 2.8 months) and overall survival (OS) (17.8 vs.
14.3 months) in sorafenib-treated patients, and established the
efficacy and safety of sorafenib in advanced RCC (4,6).

Certain molecular-targeted drugs, such as erlotinib and
gefitinib, have been demonstrated to be significantly superior
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in Asian patients with non-small cell lung cancer compared
with Caucasian patients, due to different tumor genetic char-
acteristics (7), such as endothelial growth factor receptor
(EGFR) exon 19 deletion and exon 21 L858R mutations (8-10).
It is therefore reasonable to hypothesize that the efficacy and
safety of sorafenib on advanced RCC may vary in different
ethnic groups. As the TARGET study was mainly conducted
in Caucasian patients, data on the administration of sorafenib
in Asian patients, particularly Chinese patients, with advanced
RCC is limited, especially for long-term evaluation of OS and
the toxicities. The experience of using sorafenib clinically in
Asian patients is also insufficient. This study aimed to docu-
ment the experience of sorafenib treatment in Chinese patients
with advanced RCC. Particular emphasis was placed on the
OS of patients, long-term toxicities and the development of
optimal treatment strategies for Asian patients.

Materials and methods

Patients and evaluation. From May 2006 to August 2011,
30 Chinese patients with advanced RCC were enrolled in
this study. Inclusion criteria included: i) Age between 18 and
80 years; ii) histologically confirmed advanced RCC; iii) at
least one measurable tumor lesion which was unresectable;
iv) a life expectancy of at least 12 weeks; v) adequate liver,
pancreatic and renal function, and a prothrombin time or
partial-thromboplastin time of <1.5 times the upper limit of
the normal range; vi) performance status of 0 to 2 on the basis
of Eastern Cooperative Oncology Group (ECOG) criteria. All
patients provided written informed consent prior to pretreat-
ment evaluation.

Pretreatment evaluation included a complete history and
physical examination, complete blood count, liver, pancreatic,
and renal function tests, prothrombin time and partial-throm-
boplastin time tests, computed tomography (CT) scan of the
chest, CT scan or magnetic resonance imaging (MRI) of the
abdomen and pelvis and MRI of the brain. Emission CT for
bone and PET/CT scan were optional. Patient characteristics
are shown in Table I.

Treatment. The treatment protocol, based on the treatment
recommendation approved by the US FDA for metastatic
RCC, was approved by the Ethics Committee of our univer-
sity. Patients received treatment with 400 mg of sorafenib
orally twice daily on a continuous dosing schedule, until
disease progression or unacceptable toxicities or mortality
occurred. Dose modification was permitted if grade of 3 or
4 toxicities defined by the Common Terminology Criteria for
Adverse events (CTCAE) v3.0 occurred. Five levels were used
in dose modification according to patient status: i) Level 1
(initial dose): 800 mg per day, in doses of 400 mg twice daily;
ii) level 2: 600 mg per day, 200 mg in the morning and 400 mg
in the evening; iii) level 3: 400 mg once per day; iv) level 4:
400 mg once every 2 days; v) level 5: treatment interruptions.
If adverse events resolved to a grade of 2 or less, the dose could
be escalated to the previous level according to the discretion
of the doctor.

Follow up. Radiological evaluation of the measurable tumor
lesions was required every 8 weeks for the first year, and then
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Table I. Baseline patient characteristics.

Baseline clinical characteristics No. of patients (%)
Gender

Male 21 (70)

Female 9 (30)
Age, years

<70 26 (86.7)

=70 4(13.3)
ECOG performance status

0-1 21 (70)

>2 9 (30)
Histology

Clear cell 23 (76.7)

Non-clear cell 4 (13.3)

Mixed 3 (10)
Number of metastatic foci

1 5(16.7)

2 8 (26.7)

>2 17 (56.7)
Sites of metastatic disease

Lung 19 (63.3)

Liver 5(16.7)

Soft tissue 5(16.7)
Previous treatment

Cytokine 13 (43.3)

Interleukin-2 7(23.3)

Interferon 8 (26.7)

Nephrectomy 27 (90)

Radiotherapy 9 (30)

Chemotherapy 5(16.7)
Duration of disease

<1.5 years 17 (56.7)

>1.5 years 13 (43.3)
MSKCC category

Low risk 11 (36.7)

Intermediate risk 8 (26.7)

High risk 11 (36.7)

ECOG, Eastern Cooperative Oncology Group; MSKCC, Memorial
Sloan-Kettering Cancer Center.

every 12 weeks thereafter in all patients. Tumor response was
defined as complete remission (CR), partial remission (PR),
stable disease (SD) and disease progression (PD) according to
the Response Evaluation Criteria in Solid Tumors (RECIST).
If the tumor response was evaluated as CR or PR, confirmation
was required 4 weeks later. The adverse events were evalu-
ated every 2 to 4 weeks, including history collection, physical
examination, complete blood count, liver, pancreatic and renal
function tests, prothrombin time and partial-thromboplastin
time tests. The toxicities were divided into grades 4 or 5
according to the CTCAE V3.0.



ONCOLOGY LETTERS 3: 935-939, 2012

Table II. Best tumor response rates.

Response No. of patients Percentage (%)
CR 1 33
PR 4 133
SD 19 63.3
PD 6 20.0
DCR 24 80.0
ORR 5 16.7

CR, complete remission; PR, partial remission; SD, stable disease;
PD, disease progression; DCR, disease control rate; ORR, objective
response rate.

Statistical analysis. The disease control rate (DCR) was
defined as the proportion of patients who achieved CR, PR
and SD, and the objective response rate (ORR) was defined
as the proportion of patients who achieved CR and PR. The
median PFS time was measured from the date of the start
of sorafenib until the date of progression, or the date of the
last follow-up visit if the patients were still alive without
progression, or mortality. The median OS time was measured
from the beginning of sorafenib until mortality, or the date
of the last follow-up visit if the patients were still alive. The
PFS and OS duration were calculated by the Kaplan-Meier
method. Survival analyses were stratified by ECOG and
MSKCC using the log-rank test.

Univariate analysis was used to evaluate whether these
factors were capable of predicting the tumor response to
sorafenib, including patients' age, ECOG status prior to
treatment, MSKCC score, previous use or no use of cytokine
therapy, presence or absence of lung or liver metastases, the
time since diagnosis (<1.5 or =1.5 years) and the grade of
hand-foot skin reaction (HFSR).

Results

Overall response. All 30 patients completed their evaluation
of tumor response (Table II). The median follow-up time was
58 weeks (range, 12-270). In 18 patients (60%), the follow-up
time was more than 1 year. A total of 17 patients (56.7%)
received sorafenib as their first-line therapy, and 13 patients
(43.3%) received sorafenib as their second- or third-line
therapy. Among the evaluable 30 patients, 1 patient had CR
(3.3%), 4 patients had PR (13.3%), 19 patients had SD (63.3%)
and 6 patients had PD (20%). The disease DCR was 80%, and
the ORR was 16.7%.

PFS and OS. At the cut-off time of August 2011,
16 patients (53.3%) had succumbed to the disease. Using the
Kaplan-Meier method, the median OS was 16 months (95% CI
10.227-21.773) (Fig. 1), and the median PFS was 14 months
(95% CI 0-31.704) (Fig. 2). Using the log-rank test, it was found
that patients with different MSKCC scores had a statistical
difference in PFS (p=0.002) and OS time (p=0.001), while
patients with different ECOG status had no statistical differ-
ence in PFS time (p=0.086) or OS time (p=0.058).
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Figure 1. Overall survival is shown as calculated using the Kaplan-Meier
method.
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Figure 2. Progression-free survival is shown as calculated using the Kaplan-
Meier method.

Adverse events.In the 30 patients, treatment with sorafenib was
well tolerated. Only 1 patient discontinued sorafenib treatment
due to intolerable adverse events, including rash of grade 3,
oral cavity mucositis of grade 3, diarrhea of grade 3 and
gastrointestinal hemorrhage of grade 2. A total of 12 patients
(40%) reduced or interrupted their sorafenib treatment due to
severe toxicities (predominantly HFSR of grade 3), among
which 3 patients (10%) recovered to the initial dose when the
adverse events were alleviated. The common adverse events
included HFSR in 18 patients (60%), diarrhea in 10 patients
(33.3%), hypertension in 9 patients (30%), rash in 9 patients
(30%), fatigue in 5 patients (16.7%) and alopecia in 5 patients
(16.7%). The majority of adverse events were grade 1 or 2, with
the exception of HFSR (grade 3 in 8 patients, 26.7%). These
adverse events were reversible and clinically manageable. No
cardiac ischemic/infarction adverse events were documented
(Table III). In the 18 patients (60%) who completed a follow-up
time of more than 1 year, no additional or other severe adverse
events were observed.
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Table III. Common adverse events.
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Adverse events Any grade (%) Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%)
HFSR 18 (60.0) 3 (10.0) 7(23.3) 8 (26.7%) 0 (0)
Diarrhea 10 (33.3) 3 (10.0) 6(20.0) 1(3.3) 0 (0)
Fatigue 5(16.7) 4(13.3) 1(3.3) 0(0) 0 (0)
Rash 9 (30.0) 3 (10.0) 5(16.7) 1(3.3) 0 (0)
Hypertension 9 (30.0) 4(13.3) 4(13.3) 1(3.3) 0 (0)
Alopecia 5(16.7) 3 (10.0) 2 (6.6) 0(0) 0 (0)

HFSR, hand-foot skin reaction.

Among the 12 patients who had reduced or interrupted
their treatment of sorafenib, 7 patients had alleviation of the
toxicity after their dose was modified to 600 mg per day, a
dose that was well tolerated by all 7 patients. Of these patients,
1 patient had PR, and the other 6 patients had SD. The best
response lasted from 5 to 48 months (median time, 13 months).

Predictive factors of response to sorafenib. Results of the
univariate analysis revealed that none of the factors was a
significant predictive factor for tumor response to sorafenib,
including patients' age, ECOG status prior to treatment,
MSKCC score, previous use or no use of cytokine therapy,
presence or absence of lung or liver metastases, the time since
diagnosis and the grade of HFSR.

Discussion

At present, six targeted therapy agents have been approved
by the US FDA for the treatment of advanced RCC, including
sorafenib, sunitinib, pazopanib, temsirolimus, everolimus
and bevacizumab in combination with interferon. However,
only sorafenib and sunitinib were available in China at the
end of 2009. The long-term efficacy and toxicity data from
Asian patients are limited, which may be related to the low
incidence of RCC in Asia (11). In the current study, we aimed
to observe the long-term efficacy and safety of sorafenib in
Chinese advanced RCC patients and to develop optimal treat-
ment strategies for Asian patients.

The DCR obtained in our study was similar to that of
previous studies (4,12,13). Concerning the median PFS time,
significant differences existed in various reports. In the
TARGET study, the median PFS time was only 5.5 months,
while our results showed the median PFS time to be
14 months. In another study on the treatment of sorafenib in
98 Chinese advanced RCC patients, the median PFS time was
60 weeks (13), which is very close to our data. In Japanese
patients, PFS time was reported from 7.4 to 9 months (12,14).
We considered different ethnic background as an important
factor leading to these differences. It appears that the Asian
ethnic group, particularly Chinese patients, may experience
more benefit of PFS from sorafenib treatment. Additional
studies including a larger number of patients are necessary
to verify these findings. Notably, the median OS time in this
study was shorter than that in the TARGET study, despite the
PFS benefit. The difference in patient characteristics was one

reason for this observation. In the TARGET study, only patients
with low or intermediate risk MSKCC score were enrolled, and
the majority of them were evaluated with an ECOG status of
0 or 1 (1% of patients with an ECOG status of 2) (4). However,
in the current study, 11 patients (36.7%) were evaluated with a
high-risk MSKCC score, and 9 patients (30%) with ECOG of
2. Furthermore, the follow-up therapy after failure of sorafenib
involved best supportive treatment in this study, instead of dose
escalation of sorafenib or other molecular-targeted therapy as
in the case of Western countries, due to the limited available
drugs and financial pressure in China.

The dose of sorafenib is considered to be positively corre-
lated with its efficacy. In a series of phase I studies conducted
in Western patients with solid tumors (15-18), 400 mg twice
daily was considered the maximum tolerated dose (MTD), and
was recommended as the initial dose of sorafenib in follow-up
studies. Later, it was found that following tumor progression
at the recommended dose and schedule, tumor shrinkage was
observed in 41.9% of 43 patients whose dose was increased to
600 mg twice daily (19). A higher dose may be more effective
as elevated concentrations result in greater inhibition of alter-
native target pathways as observed in RCC xenografts (20). It
was also reported that a first one-month relative dose inten-
sity (RDI) of not less than 50% predicted favorable PFS in
sorafenib therapy for advanced RCC in Japanese patients (21).
Considering these factors, when the initial dose was required
to be reduced due to severe toxicities, we modified the daily
dose from 800 mg to 600 mg instead of 400 mg, which had
been widely recommended in the TARGET study and other
follow-up studies. We found that the majority of the adverse
events could be alleviated with a dose of 600 mg daily, and the
patients were able to receive long-term benefit from such treat-
ment. The dose of 600 mg per day may thus be a better choice
than 400 mg per day to balance the safety against the efficacy
of sorafenib in Asian patients with advanced RCC. Since there
is a high incidence of dose reduction in Asian patients due to
sorafenib-related adverse events (11-13,22), further studies are
required to investigate the feasibility of such therapy regimens
which show preference for a daily dose of 600 mg rather than
400 mg when the reduction of the initial dose (800 mg per
day) is required.

The Kaplan-Meier method and log-rank test revealed that
the MSKCC score was prognostic for PFS and OS in advanced
RCC, while ECOG status was not, which was similar to the
results reported in the TARGET study (6). The MSKCC score
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was found to be relevant to the baseline VEGF levels, which
were also prognostic factors for PFS and OS in advanced
RCC, but were not predictive factors of response to sorafenib.
It was reported that patients receiving sorafenib doses at or
close to the recommended 400 mg bid dose, who experienced
skin toxicity/diarrhea, had a significantly increased time to
progression compared with patients without such toxicity
(P<0.05) (23). However, in the current study, the results of
the univariate analysis revealed that the grade of HFSR
was not a predictive factor for tumor response to sorafenib.
Compared with the TARGET study (4), our data indicated
that the skin toxicity including HFSR in Chinese patients was
much more frequent (60 vs. 33%) and more severe (26.7 vs.
6% with grade =3), as in the case of previous data obtained
from Asia (11-13,22), and the resultant dose reduction may
conceal the relevance between the grade of HFSR and
the tumor response to sorafenib. A possible reason for the
significant differences in the incidence of HFSR may include
the difference in body surface area. In Asians, the median
body surface area is much lower than that of Caucasians.
Therefore, the optimal dose of 400 mg bid for Caucasians
may be extremely high for Asian patients. In our study, most
patients with grade 3 of HFSR had good tolerance if the dose
was reduced to 600 mg per day. Another reason for the differ-
ence in incidence of HFSR may be the difference in genes
or pharmacology. However, the related molecular mechanism
remains to be elucidated.

The time of treatment with sorafenib ranged from 2 to
63 months, and 13 patients (43.3%) received sorafenib for more
than 1 year. In these patients, the incidence and severity of
adverse events were similar to the other patients. The majority
of adverse events occurred during the initial period of treat-
ment with sorafenib. Neither unknown adverse events nor
cumulative toxicity was observed during the long-term use of
sorafenib, which was also confirmed by another report (24).

In conclusion, it was demonstrated that sorafenib was also
safe and even more efficacious in Chinese advanced RCC
patients with a median PFS time of 14 months. The dose of
600 mg instead of 400 mg per day may be an optimal treat-
ment strategy for Asian patients when reduction of the initial
dose was required. The MSKCC status prior to treatment
with sorafenib was a prognostic factor for PFS and OS in
advanced RCC.
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