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Abstract. Efficacy and safety of sorafenib in patients with 
advanced renal cancer were evaluated. Seventy-four patients 
with advanced renal cancer treated with sorafenib + interferon 
from January 2010 to August 2013 were included as the obser-
vation group. Another 53 renal cancer patients treated with 
interferon alone were included in the control group. Clinical 
data of those patients were retrospectively analyzed. Treatment 
plan: initial dose was 400 mg, twice a day. Additionally, patients 
in the interferon group were treated with another 300 MU every 
other day. Efficacy was evaluated according to RECIST criteria, 
and progression-free survival (PFS), overall survival (OS), and 
incidence of adverse reactions were recorded. In the observa-
tion group, a median OS was 15.3 months (range, 9-60 months), 
and a median PFS was 8.2 months (range, 2-36 months). There 
were 4 cases of complete remission (CR) (5.41%), 16 cases of 
partial remission (PR) (21.62%), 42 cases of stable disease (SD) 
(56.76%), 12 cases of disease progression (16.22%), and disease 
control rate (DCR) was 83.78% (62 cases). In the control group, 
median OS time was 12.5 months (range, 8-60 months), and the 
median PFS time was 9.3 months (range, 2-40 months). There 
were 2 cases of CR (3.77%), 11 cases of PR (20.75%), 20 cases 
of SD (37.74%), 20 cases of disease progression (37.74%), and 
DCR was 62.26% (33 cases). Disease control rate in the obser-
vation group was significantly higher than that in the control 
group (P<0.05). Main adverse events in the groups were skin 
reaction, fever, diarrhea, fatigue, rash, loss of appetite, hyperten-
sion, hair loss and liver function abnormality. Sorafenib-based 
targeted therapy for the treatment of advanced renal cancer has 
a higher rate of disease control, and the adverse reactions are 
controllable and tolerable.

Introduction

Renal cancer is one of the most common clinical urological 
tumors, accounting for 4% of adult malignancies and 80-90% 
of adult renal malignant diseases. In China, renal cancer affects 
453,000 people and causes 396,000 deaths every year  (1). 
Incidence of renal cancer is higher in developed countries than in 
developing countries, and is higher in males than in females (2). 
Main factors leading to renal cancer include tobacco consump-
tion, alcohol abuse and obesity (3). Renal cancer at early stages 
has no obvious symptoms, and patients showing hematuria, 
pain, and mass are usually in advanced stages with distant 
tumor metastasis  (4). At present, surgical treatment is still 
the main treatment for renal cancer. However, recurrence and 
metastasis still occurs in 32% patients with renal cancer after 
operation (5). Survival period of patients in advanced stages is 
6-12 months, and the 5-year survival rate is <10%. Traditional 
treatment methods such as radiotherapy, chemotherapy, and 
interferon are effective for only 10-30% patients (6).

In recent years, a large number of clinically open phase III 
trials have demonstrated that targeted drugs are superior to 
radiochemotherapy and interferon in the treatment of advanced 
renal cancer, and have good tolerance and minimal adverse 
reactions (7). Cancer treatment has entered the age of targeted 
therapy. As a kinase inhibitor, sorafenib inhibits many kinds of 
extracellular and intracellular kinases and has dual antitumor 
and anti-angiogenic effects (8). It can inhibit MRK and RAF 
signaling pathways as well as VECFR, PDGFR and tumor 
neovascularization, and has become the first-line targeted 
drug for the treatment of advanced renal cancer (9).

In this study, clinical data of patients with advanced renal 
cancer treated with sorafenib in Shandong Provincial Hospital 
Affiliated to Shandong University (Jinan, China) were 
analyzed, and treatment efficacy, adverse events and prognosis 
were analyzed as well. Our study provided references for the 
treatment of advanced renal cancer.

Patients and methods

Clinical data. A total of 74 patients (41 males and 33 females, 
median age 56.5 years) with advanced renal cancer treated with 
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sorafenib + interferon from January 2010 to August 2013 were 
included as the observation group. Another 53 renal cancer 
patients (29 males and 24 females, median age 58.2 years) 
treated with interferon alone were included as the control group. 
Clinical data of the patients were retrospectively analyzed.

Inclusion and exclusion criteria. Inclusion criteria: patients with 
AJCC stage VI renal cancer; patients with measurable tumor 
lesions ≥2.0 cm in diameter; patients without serious viral and 
bacterial infections; patients received no systemic renal cancer 
treatment. Exclusion criteria: patients with other tumors; patients 
with a history of severe allergies; patients with major organ 
dysfunction; patients who had received organ transplantation; 
patients with autoimmune system disorders; patients with severe 
mental illness. The study was approved by the Ethics Committee of 
Shandong Provincial Hospital Affiliated to Shandong University. 
All the patients or their families signed an informed consent.

Treatment. Sorafenib was purchased from Bayer AG, 
[Leverkusen, Germany (HQ)]. All patients were treated with 
sorafenib in fasting state with a dose of 400 mg, twice a day. 
Besides that, patients in the interferon group were treated with 
another 300 MU every other day through subcutaneous injec-
tion, 4 weeks for 1 treatment cycle. Patients were not allowed 
to eat high-fat foods within 3 h after taking the drug. If serious 
adverse reactions occurred during medication, the dose was 
reduced. The normal dose was reused after recovery. Treatment 
efficacy, no disease progression time and adverse reactions were 
recorded. Blood pressure was measured every other day. Related 
imaging examinations, blood routine tests, electrocardiogram, 
liver and kidney function tests as well as adverse reactions were 
evaluated every 4 weeks to evaluate the safety of medication.

Efficacy evaluation and adverse reactions. Efficacy evaluation 
was performed according to Revised Evaluation Standards for 
Efficacy of Solid Tumors (10). Patients were divided into complete 
remission (CR), partial remission (PR), stable disease  (SD), 
progression of disease (PD), objective response rate (RR) was 
CR + PR and disease control rate (DCR) was CR + PR + SD. 
Adverse reactions were evaluated according to the National 
Cancer Institute (NCI-CTC) grading standard (version 4.03) (11).

Follow-up. A prospective follow-up was performed mainly 
through telephone and out-patient visit every 3 months for 
5 years. The cause and time of death were recorded.

Statistical analysis. The data of this study were analyzed using 
SPSS 17.0 (Beijing Xinmeijiahong Technology Co., Ltd. Beijing, 
China) software. Measurement data was expressed as mean ± stan-
dard deviation and comparisons between the two groups were 
performed by t-test. Enumeration data were expressed as (%) and 
compared using χ2 test. Survival analysis was performed using the 
Kaplan-Meier method and log-rank test. P<0.05 was considered 
to indicate a statistically significant difference.

Results

Comparison of general data. No significant differences in sex, 
age, ECOC score, tumor size, and TNM stages were found 
between the two groups (P>0.05) (Table I).

Evaluation of treatment efficacy. The observation group 
included 4 cases of CR (5.41%), 16 cases of PR (21.62%), 
42 cases of SD (56.76%), 12 cases of PD (16.22%), and 62 cases 
of DCR (83.78%). In the control group, there were 2 cases of 
CR (3.77%), 11 cases of PR (20.75%), 20 cases of SD (37.74%), 
12 cases of PD (37.74%), and 33 cases of DCR (62.26%). DCR 
in the observation group was significantly higher than that in 
the control group (P<0.05) (Table II).

Survival analysis. In the observation group, Kaplan-Meier 
survival analysis showed a median overall survival (OS) of 
15.3 months (range, 9-60 months), and a median progression-free 
survival (PFS) of 8.2 months (range, 2-36 months). The 1-year 
survival rate was 87.84%, the 3-year survival rate was 68.92%, 
and the 5-year survival rate was 36.49%. In the control group, 
the median OS time was 12.5 months (range, 8-60 months), and 
the median PFS time was 9.3 months (range, 2-40 months). The 
1-year survival rate was 73.56%, the 3-year survival rate was 
47.17%, and the 5-year survival rate was 18.87%. The 5-year 
survival rate in the observation group was significantly higher 
than that in the control group (P<0.05) (Fig. 1).

Adverse reactions. Adverse reactions in the two groups mainly 
included hand-foot skin reaction, fever, diarrhea, fatigue, rash, 
loss of appetite, hypertension, hair loss, liver function abnor-
mality, and there was no statistical significance in incidence of 
adverse reactions between the two groups (P>0.05) (Table III).

Table I. Comparison of general data (n, %).

	 Observation	 Control
Indexes	 (n=74)	 (n=53)	 χ2	 P-value

Sex			   0.006	 0.956
  Male	 41(55.41)	 29 (54.72)
  Female	 33 (44.59)	 24 (45.28)
Age			   0.164	 0.592
 ≥55	 38 (51.35)	 30 (56.60)
  <55	 36 (48.65)	 23 (43.40)
ECOC score			   0.042	 0.855
  0	 46 (62.16)	 32 (60.38)
  1	 28 (37.84)	 21 (39.62)
Tumor size			   0.193	 0.586
  ≥5 cm	 42 (56.76)	 33 (62.26)
  <5 cm	 32 (43.24)	 20 (37.74)
TNM stage
  T stage
    T1	 9 (12.16)	 5 (9.43)
    T2	 13 (17.57)	 7 (13.21)
    T3	 17 (22.97)	 13 (24.53)
    T4	 35 (47.30)	 28 (52.83)
  N stage			   0.014	 0.528
    N0	 23 (31.08)	 17 (32.08)
    N1	 51 (68.92)	 36 (67.92)
  M stage			   0.228	 0.561
    M0	 21 (28.38)	 18 (33.96)
    M1	 53 (71.62)	 35 (66.04)
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Discussion

Primary renal cancer is one of the most common malignancies 
in clinical practice. Since most of the patients are diagnosed at 
advanced stages, treatment outcome and prognosis are usually 
poor  (12). Efficacy of immunotherapy, radiotherapy and 
chemotherapy in the treatment of renal cancer is low. In recent 
years, a variety of targeted drugs have also been successfully 

used in the treatment of renal cancer, and objective effective-
ness, PFS and OS have improved significantly (13). Sorafenib 
is an oral small molecule multikinase inhibitor that inhibits 
the phosphorylation of RAF/MEK/ERK by inhibiting the 
activity of c-RAF and b-RAF kinases in tumor cells to inhibit 
the proliferation and growth of tumor cells (14). Sorafenib is 
the earliest targeted agent in the treatment of stage IV renal 
cancer. Multiple clinical studies have confirmed the value of 
sorafenib in the treatment of advanced renal cancer (15,16).

Results of this study showed that the control group had 
an objective RR of 24.53%, a DCR of 62.26%, a median OS 
of 15.3 months (range, 9-60 months), and a median PFS of 
8.2 months (range, 2-36 months), while the 1-year survival 
rate was 73.56%, the 3-year survival rate was 47.17%, and the 
5-year survival rate was 18.87%. The observation group had 
an objective RR of 27.03%, a DCR of 83.78%, a median OS 
of 12.5 months (range, 8-60 months), and a median PFS of 
9.3 months (range, 2-40 months), while the 1-year survival 
rate was 87.84%, the 3-year survival rate was 68.92%, and 
the 5-year survival rate was 36.49%. DCR in the observation 
group was significantly higher than that in the control group 
(P<0.05). The 5-year survival rate in the observation group was 
significantly higher than that in the control group (P<0.05). 
Compared with the control group, targeted therapy can reduce 
the drug resistance of sorafenib and prolong the survival of 
patients. Targeting therapy with sorafenib can inhibit tumor 
growth-related signaling pathways. After cytotoxic sorafenib 
act on tumor cells, tumor cell apoptosis will be induced 
and tumor size will be reduced (17). On the other hand, SD 
reflects cancer cell growth inhibition and has important value 
in evaluation of targeted therapy (18). Consistent with related 
reports by Yang et al (19), it was pointed out that sorafenib can 
directly induce tumor cell apoptosis, indicating that sorafenib 
can delay SD and prolong the OS of patients.

Consistent with the findings reported by Galluzzi et al (20), 
it was confirmed that targeted treatment with sorafenib can 
effectively prolong the survival of patients with renal cancer. 
Adverse reactions were observed in both groups and no 
significant differences in incidence of adverse reactions were 
found between the two groups (P>0.05). Most adverse reac-
tions are controlled and tolerated through drug reduction, drug 
suspension or symptomatic treatment. Adverse reactions of 
Nexavar mainly include hand-foot skin reactions, skin rashes, 
hypertension, and vomiting, which are basically the same as 
reported by previous studies (21).

Sorafenib targeted therapy can be used to treat renal cancer 
that is not suitable for surgery or have distant metastasis. 

Table II. Evaluation of treatment efficacy (n, %).

Items	 n	 CR	 PR	 SD	 PD	 RR	 DCR

Observation	 74	 4 (5.41)	 16 (21.62)	 42 (56.76)	 12 (16.22)	 20 (27.03)	 62 (83.78)
Control	 53	 2 (3.77)	 11 (20.75)	 20 (37.74)	 20 (37.74)	 13 (24.53)	 33 (62.26)
χ2		  0.183	 0.014	 3.743	 6.489	 0.022	 6.489
P-value		  0.508	 0.543	 0.047	 0.007	 0.526	 0.007

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

Figure 1. Comparison of the 5-year survival rate between the two groups of 
patients. The 5-year survival rate of the observation group was significantly 
higher than that of the control group (P<0.05).

Table III. Adverse effects of sorafenib (%).

Adverse	 Observation	 Control
reactions	 (n=74)	 (n=53)	 χ2	 P-value

Hand-foot	 18 (24.32)	 16 (30.19)	 0.284	 0.543
skin reaction
Fever	 6 (8.11)	 8 (15.09)	 0.907	 0.257
Diarrhea	 15 (20.27)	 13 (24.53)	 0.125	 0.665
Fatigue	 11 (14.86)	 10 (18.87)	 0.127	 0.631
Rash	 3 (4.05)	 5 (9.43)	 0.740	 0.277
Loss of	 10 (13.51)	 8 (15.09)	 0.063	 0.802
appetite
Hypertension	 10 (13.51)	 13 (24.53)	 1.838	 0.160
Hair loss	 4 (5.41)	 2 (3.77)	 0.183	 0.508
Abnormal	 5 (6.76)	 5 (9.43)	 0.048	 0.741
liver function
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Sorafenib can effectively prolong a patient's survival and effi-
cacy is stable. This is a retrospective study with a small sample 
size, and regional differences cannot be avoided. Our future 
studies will attempt to solve these problems.

In conclusion, treatment with sorafenib achieved longer 
OS and PFS in patients with advanced renal cancer. DCR of 
sorafenib is high and adverse reactions can be controlled and 
tolerated.
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