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A multicenter, phase II study of the RAF-kinase inhibitor
sorafenib in patients with advanced renal cell carcinoma
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Abstract. The treatment of advanced renal cell carcinoma
(RCC) has advanced significantly over the last two decades.
This multicenter study was designed with the primary objec-
tive to evaluate the efficacy and safety of sorafenib as first-line
treatment in patients with advanced or metastatic RCC in the
Middle East, who were considered to be ineligible for other
approved first-line therapies. A total of 75 eligible patients
from 8 centers in the Middle East were included in this study.
The patients comprised 48 men and 27 women, with a median
age of 52 years (range, 19-78 years). A total of 50 patients
had clear cell carcinoma, 17 had papillary carcinoma and
8 had other pathological subtypes. At enrollment, 55 of the
75 patients had undergone previous nephrectomy. A total of
67 patients presented with metastatic disease, while 8 patients
had regional residual lesions or local recurrence. The patients
were treated with 400 mg oral sorafenib twice daily on a
continuous basis as a single agent. Treatment was discontinued
upon disease progression, prohibitive toxicity, surgical compli-
cations, loss to follow-up, or refusal to continue therapy. The
median treatment duration was 21 weeks (range, 1-137 weeks).
Sorafenib was tolerated by the majority of the patients.
Grade 3/4 hand-foot syndrome occurred in 17 patients; diar-
rhea, elevated liver enzymes and fatigue were observed in
3 patients each; and grade 3/4 vomiting, hypertension and
anemia, in 1 patient each. Of the 75 patients included in this
study, 60 were evaluable for response. One patient achieved
a complete response for 91 weeks and 6 patients exhibited
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a partial response (median duration of 23 weeks) with an
overall response rate of 11.7%. Disease stabilization occurred
in 37 patients (61.7%). Thus, disease control was achieved in
44 of the 60 patientrs (73%). At a median follow-up period
of 53.5 weeks (range, 8.5-192 weeks), an intention-to-treat
analysis demonstrated a median time-to-disease progression
of 25.7 weeks, with a median overall survival of 54.8 weeks. In
conclusion, sorafenib was found to be tolerable and effective as
first-line therapy in patients with advanced RCC.

Introduction

Renal cell carcinoma (RCC) represents 2.4% of all
malignancies worldwide (http://globocan.iarc.fr/Pages/fact_
sheets_cancer.aspx). In addition, RCC accounts for 90%
of renal tumors, with 85% of RCCs being of the clear cell
type (1). According to the Surveillance of Epidemiology and
End Results data from the USA, the 5-year survival rate of
advanced renal cancer is ~12.6% (http://seer.cancer.gov/stat-
facts/html/kidrp.html). Cytoreduction surgery followed by
systemic therapy is generally recommended for patients with
advanced disease (2,3). Tyrosine kinase inhibitors are widely
used as first- and second-line treatment and, to date, 7 such
agents, including sorafenib, have been approved by the Food
and Drug Administration for the treatment of advanced RCC
[National Comprehensive Cancer Network (NCCN) guide-
lines 2014, www.nccn.com].

Sorafenib tosylate is a small molecule that inhibits
multiple serine/threonine kinases, RAF and other receptor
kinases, e.g., vascular endothelial growth factor receptor
(VEGFR)-1,-2 and -3, platelet-derived growth factor receptor-3
and other receptors (4-8). While this drug was considered
as a standard of care for patients who progressed on prior
cytokine therapy (9-11) or following treatment with a tyrosine
kinase inhibitor (12,13), only one randomized phase II clinical
study (14) has been published on using sorafenib as first-line
therapy.
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Table I. Lesions of the 75 patients at presentation.
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Lesions

Randomized patients (n=75)

Evaluable patients (n=60)

Residual mass

Local recurrence

Metastatic lung lesions only
Metastatic liver lesions only
Metastatic lymph node only

Multiple organ metastasis
(lung, liver, bone, lymph nodes)

4
4
15
3
3
46

3
3
13
2
2
37

Thus, the aim of this multicenter study was to confirm
the efficacy and evaluate the safety of sorafenib as first-line
therapy in patients with advanced or metastatic RCC.

Patients and methods

Patient selection. A total of 75 eligible patients from 8 centers
in 3 Middle East countries (Egypt, Lebanon and Saudi Arabia)
were recruited.

The eligibility criteria included pathologically proven
advanced RCC, Eastern Cooperative Oncology Group perfor-
mance status 0-2 and measurable disease. The patients were
administered sorafenib as first-line therapy, as they were
considered ineligible to receive other approved first-line thera-
pies and, in the investigator's opinion, they were reasonably
likely to benefit from single-agent sorafenib treatment.

Adequate renal, hepatic and bone marrow function was
required, as defined by a serum creatinine <2.0 x institutional
upper limit of normal (ULN), total bilirubin <1.5 x ULN, aspar-
tate aminotransferase/alanine aminotransferase <2.5 x ULN,
leukocyte count =3,000/x1, absolute neutrophil count =1,500/u1
and platelet count =75,000/ul. The patients provided written
informed consent prior to receiving sorafenib.

The exclusion criteria included serious cardiovascular
disease, a life expectancy of <2 months, metastatic brain or
meningeal tumors, recent or active bleeding diathesis and any
prior systemic therapy for RCC.

The study protocol was approved by the review boards
of all the participating institutions. All the procedures were
conducted according to the principles of the Declaration of
Helsinki.

Baseline evaluation. The baseline patient evaluation included
medical history and physical examination, laboratory inves-
tigations (complete blood count and blood chemistry) and
tumor radiological imaging, including computed tomography
(CT) scan or magnetic resonance imaging (MRI) of the chest,
abdomen and pelvis, isotope bone scan and brain MRI or CT
scan.

Treatment protocol. The treatment was administered as
400 mg sorafenib orally, twice daily, continuously in 4-week
cycles. Dose increases were not permitted, while dose reduc-
tions to 400 mg daily and then every other day was allowed,
depending on the type and severity of toxicity encountered
and provided that the criteria for patient withdrawal from

the study treatment were not met. The patients continued to
receive treatment with sorafenib until development of intoler-
able toxicity, disease progression, or withdrawal of consent
for any reason.

Response to treatment and adverse events. Tumor
assessments were performed according to the Response
Evaluation Criteria in Solid Tumors at baseline and
every 8 weeks thereafter, or earlier if tumor progression
was clinically suspected (15). Any adverse events were
reported and graded according to the Common Toxicity
Criteria, version 4.0 [National Cancer Institute. Common
Terminology Criteria for Adverse Events (CTCAE) Version
4.0. http://evs.nci.nih.gov/ftpl/CTCAE/CTCAE_4.03_2010-
06-14_QuickReference_5x7.pdf]. All the responses were
reviewed by independent experts at the study completion,
including simultaneous review of patient files and radiological
images.

Statistical analysis. Patient demographic data and baseline
characteristics were analyzed by summary statistics for quan-
titative variables and frequency tables for qualitative variables.
Efficacy data were summarized by frequency tables. Overall
survival was defined as the time from randomization to death
from any cause; progression-free survival was calculated from
the date of first administration of sorafenib to the investigator's
assessment or radiological documentation of disease progres-
sion. Survival was analyzed by the Kaplan-Meier estimate.
Statistical analysis was performed using IBM SPSS software,
version 20 (IBM SPSS, Chicago, IL, USA).

Results

Participating institutions. Between October, 2008 and
February, 2011, 75 eligible patients were recruited to partici-
pate in this study. Of the 75 patients, 65 were from Egypt,
8 from Lebanon and 2 from Saudi Arabia. The majority
of the Egyptian patients were recruited from the National
Cancer Institute, Cairo University (n=43), while the remaining
22 patients were recruited from four additional centers
(two private centers, the Clinical Oncology Department of
Alexandria University and the Maadi Military Hospital).
Two centers in Lebanon participated in the study (American
University in Beirut, 3 patients; and Hotel-Dieu de France,
5 patients). The remaining 2 patients were recruited from the
National Guard Hospital in Saudi Arabia.
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Table II. AEs according to the CommonToxicity Criteria v.4.0.

All patients Evaluable
Symptoms Grade3 Grade4  Grade3 Grade4
Pain 2 0 2 0
Fatigue 2 1 0 1
Hand-foot 16 1 16 1
syndrome
Elevated 3 0 2 0
liver enzymes
Vomiting 2 0 1 0
Diarrhea 3 0 3 0
Anemia 1 0 1 0
Hypertension 1 0 1 0

AEs, adverse events.

Patient characteristics. The patients comprised 48 men and
27 women, with a median age of 52 years (range, 19-78 years).
A total of 50 patients had clear cell carcinoma, 17 had papillary
carcinoma and 8 had other pathological subtypes (5 chromo-
phobe, 1 medullary and 2 unclassified RCCs). The majority
of the patients (n=55; 73%) had undergone prior nephrectomy.

A total of 67 patients presented with metastatic disease,
while 8 patients presented with regional residual lesions
or local recurrence. Multiple organ metastases (lung, liver,
bone and lymph nodes) were present in 46 patients, while
only lung, liver, or lymph node metastases were found in 15,
3 and 3 patients, respectively (Table I).

Adverse events. The duration of sorafenib treatment was
1-137 weeks, with a median duration of 21 weeks. The most
commonly reported grade 3/4 adverse events were hand-foot
syndrome, fatigue, diarrhea, elevated liver enzymes, vomiting
and generalized pain. Anemia and hypertension occurred
with a lower frequency (Table II). Certain adverse events were
severe enough to require hospitalization (11 patients).

Response. Of the 75 patients included in the study, 15 were
non-evaluable for treatment response due to the patient's
wish to discontinue treatment (n=5), death prior to evalua-
tion (n=4), serious adverse event and/or drug toxicity (n=3),
refusal to initiate treatment following enrollment (n=2) and
non-compliance (n=1).

During a median observation time of 53.5 weeks (range,
8.5-192 weeks), 1 patient achieved a complete response and
6 patients had partial remissions, with an overall response
rate of 11.7% (7/60 patients). The duration of the complete
remission was 91 weeks, while the partial remission durations
ranged between 9 and 35 weeks, with a median of 23 weeks.
Additionally, 37 patients (61.7%) exhibited disease stabiliza-
tion. Thus, disease control was achieved in 44/60 patients
(73%). The disease control rate was not affected by patho-
logical subtype (clear cell vs. non-clear cell), being 68.4%
(26/38 patients) and 81.8% (18/22 patients), respectively
(P=0.52).
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Time to disease progression of the 75 patients.

Progression-free survival (%)
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Figure 1. Time to disease progression of the 75 patients.

Overall survival rate of the 75 patients.
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Figure 2. Overall survival rate of the 75 patients.

At the time of study completion, 6 patients remained alive.
In an intention-to-treat analysis, the median time-to-disease
progression (TDP) was 25.7 weeks (Fig. 1), while the median
overall survival was 54.8 weeks (Fig. 2). The median TDP
and the median overall survival were not affected by the
pathological subtype, being 25.7 and 53.1 weeks for the clear
cell type (P=0.1) and 38 and 66.9 weeks for the non-clear cell
subtypes (P=0.8), respectively.

Discussion

The systemic treatment options for advanced RCC were,
until recently, limited to cytokine therapy, e.g., interferon and
interleukin-2. Targeted therapies, mainly with tyrosine kinase
inhibitors, were introduced over the last few years. These
include agents such as sunitinib, sorafenib, axitinib, temsi-
rolimus, pazopanib, everolimus and bevacizumab. Tumor
histology and risk factor evaluation are crucial for selecting
the targeted agent suitable for each patient.
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Interim data from the phase III TARGET trial on advanced
RCC demonstrated a significant increase, with near doubling
of the progression-free survival for patients receiving
sorafenib vs. placebo (5.5 vs. 2.8 months, respectively). That
trial included >900 patients who exhibited disease progression
following prior therapy (9). This encouraged investigators
to evaluate the effects of sorafenib as first-line treatment for
patients with advanced RCC (14,16,17).

The present study demonstrated that sorafenib, adminis-
tered as first-line treatment for patients with advanced RCC,
is tolerable and effective. A previous randomized study by
Escudier et al (14) provided the first evidence that sorafenib
may be administered as front-line therapy, with a tumor
shrinkage rate of 68.2% and a median progression-free survival
of 5.7 months. These figures are comparable to those of the
present study, leading NCCN to list sorafenib as a category 2A
option for the first-line therapy of advanced RCC (NCCN
guidelines 2014, www.nccn.com). The progression-free
survival rate with other targeted agents, such as sunitinib,
pazopanib and temsirolimus, in the front-line setting was
reportedly 11.9, 2 and 5.5 months, respectively, with an overall
objective response rate of ~30% (NCCN guidelines 2014,
www.nccn.com).

The observed clinical activity of the sequential use of VEGF
inhibitors indicates persistent RCC tumor reliance on VEGF
signaling following exposure to different VEGF-binding
or other VEGFR inhibitors. Therefore, response or lack of
response to prior VEGF-targeted therapy does not appear to
affect further therapy with agents exhibiting similar mecha-
nisms of action. Iacovelli ef al (18) recently reported data from
a cohort of patients who had received three lines of therapy,
suggesting that the sequence of VEGF inhibitor followed by
another VEGF inhibitor followed by a mechanistic target of
rapamycin (mTOR) inhibitor may be associated with better
survival compared with a sequence in which an mTOR inhib-
itor was sandwiched between two VEGF inhibitors. Phase III
trials are required to further support this concept and may help
define an optimal sequence on an individual patient basis.

There were certain limitations to the present study. First,
this was a single-agent, non-randomized study. Therefore, the
relative benefit of sorafenib as compared with other agents
was not clearly determined. Second, there are certain inherent
limitations to response evaluation criteria, particularly radio-
logical evaluation, with targeted agents in RCC, including
treatment with sorafenib.

In conclusion, the present study demonstrated that the use
of first-line sorafenib for patients with advanced RCC is a
tolerable and effective treatment option.
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