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Abstract
Although there has been an increase in overall and progression-free survival with the use of novel targeted
therapies in metastatic renal cell carcinoma (mRCC) in recent times, predictive markers to determine which
patients would benefit from tyrosine kinase inhibitor therapies are needed. The late recurrence might be a
predictive marker for response to sunitinib treatment in patients with mRCC.
Background:Weinvestigated theclinicopathological features inpatientswith recurrent renal cell carcinoma (RCC)within5
years or more than 5 years after nephrectomy and determined predictors of overall survival (OS) and progression-free
survival (PFS) after disease recurrence in the administration of first-line sunitinib in the treatment of metastatic RCC
(mRCC). Patients and Methods: In this study we enrolled 86 Turkish patients with mRCC who received sunitinib.
Univariate analyses were performed using the log rank test. Results: Fifty-six patients (65%) were diagnosed with
disease recurrence within 5 years after radical nephrectomy (early recurrence) and 30 patients (35%) were diagnosed
with recurrence more than 5 years after radical nephrectomy (late recurrence). Fuhrman grade was statistically signifi-
cantly different between the 2 groups (P ¼ .013). The late recurrence patients were significantly associated with the
Memorial Sloan Kettering Cancer Center favorable risk group compared with patients with early recurrence (P ¼ .001).
There was a statistically significant correlation between recurrence time and the rate of objective remission (ORR) (the
late recurrence group vs. the early recurrence group: 43.3% vs. 14.3%, respectively; P ¼ .004). From the time of disease
recurrence, the median OS was 42.0 (95% confidence interval [CI], 24.4-59.5) months in the late recurrence group, and
16 (95%CI, 11.5-20.4) months in the early recurrence group (P¼ .001). Median PFS was 8 (95%CI, 4.05-11.9) months in
the early recurrence group, and 20 (95% CI, 14.8-25.1) months in the late recurrence group (P � .001). Conclusion: The
study demonstrated a potential prognostic value of late recurrence in terms of PFS, OS, and ORR.
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Introduction
Renal cell carcinoma (RCC) is the third most frequent malig-

nancy of the urinary tract and comprises approximately 3% of all
adult malignancies.1 Prognosis in patients with untreated metastatic
renal cell disease remains poor and 5-year life expectancy is <10%.2

Metastatic RCC (mRCC) has a poor response to conventional
chemotherapy and radiotherapy. Immunotherapy such as with the
cytokines interleukin-2 and interferon (IFN)-a is associated with
modest response rates of <20% and significant toxicities.3,4 The
treatment of RCC has changed dramatically in recent times because
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of an improved understanding of the underlying molecular path-
ways and especially the role of angiogenesis in RCC.

Sunitinib (Sutent; Pfızer) is an orally administered inhibitor of the
split kinase domain family of receptor tyrosine kinases (including
vascular endothelial growth factor [VEGF] receptor types 1-3,
platelet-derived growth factor receptor [PDGFR]-a, and PDGFR-
b).5 Its antitumor activity results from the inhibition of angiogenesis
via blockade of the endothelial cell VEGF pathway and PDGFR-b
expression in pericytes but also tumor cell proliferation.6 Sunitinib
has recently been established as first-line treatment for treatment-
naive patients with mRCC, according to the results of a random-
ized phase III trial, which showed a superior efficacy compared with
IFN-a in terms of progression-free survival (PFS), objective response
rate, and overall survival (OS).7 Despite this undoubted benefit, the
prognosis of metastatic kidney cancer remains poor, and the toxicity
of sunitinib is substantial.8 Therefore, identification of patients who
would benefit from this treatment is important.

The Memorial Sloan Kettering Cancer Center (MSKCC) risk
stratification has been improved to predict outcomes in patients
with mRCC, and has been modified for trials of targeted therapy.9

In addition to its use for estimating survival, it provides relevant
clinical information to patients who receive therapy. For example,
multitargeted tyrosine kinase inhibitors (TKIs) such as sunitinib or
bevacizumab with interferon (IFN)-a have been cited as the
preferred treatment options for mRCC patients with favorable- or
intermediate-risk features.10 In contrast, mammalian target of
rapamycin (mTOR) inhibitors such as temsirolimus are proposed as
a preferential treatment option for RCC patients with poor-risk
features.11 In the present study, we investigated the clinicopatho-
logical features in patients with recurrent RCC within 5 years or
more than 5 years after nephrectomy and determined predictors of
OS and PFS after recurrence in the administration of first-line
sunitinib in mRCC.

Patients and Methods
We retrospectively evaluated 86 patients who were diagnosed

with disease recurrence within 5 years and more than 5 years after
radical nephrectomy due to localized RCC from January 1996 to
January 2014. These patients were treated with sunitinib in
February 2008 and June 2014 in a multicenter study. The study
protocol was approved by the medical ethics committees of all
participating centers, and all patients provided written informed
consent before participating in October 2014. The study met the
requirements of the Declaration of Helsinki. Demographic and
clinicopathologic data such as age, sex, laboratory findings, RCC
histologic subtype, Eastern Cooperative Oncology Group (EGOG)
performance status (PS), areas of metastasis, and patient survival
were obtained from chart reviews of RCC patients in 4 oncology
departments in Turkey.

Inclusion criteria for this study were as follows: histologically
confirmed recurrent RCC; at least 1 measurable lesion according to
the Response Evaluation Criteria in Solid Tumors; 18 years of age
or older; all patients who underwent radical or partial nephrectomy
for unilateral localized RCC; previous first-line or adjuvant treat-
ment was not administered. Patients with an EGOG PS of 4 and
those with severe concomitant medical illnesses were excluded.
Preoperatively all cases were staged properly with abdominal

computerized tomography, chest imaging, a serum exhaustive
metabolic panel and bone or brain imaging as indicated by labo-
ratory values or symptoms. The pathologic stage was determined by
the American Joint Committee on Cancer tumor, node, metastases
staging system. Tumor cell differentiation was determined according
to the Fuhrman grading system. Follow-up evaluation consisted of
history and physical examination, routine blood tests with serum
metabolic panels, and imaging every 3 to 6 months during the first
2 years, every 6 months from the third to the fifth year, and
annually thereafter. Additional imaging examinations were con-
ducted when the patient presented with symptoms related to cancer
recurrence. The sites and number of recurrences were determined
according to radiological findings of disease on computed tomog-
raphy (CT), ultrasound, positron emission tomography (PET), and
PET/CT or bone scan. Disease recurrence was described as radio-
graphic evidence; imaging findings suspected to show disease
recurrence were followed by biopsy of the doubted lesion and
classified as disease recurrence after pathological confirmation.

All patients received sunitinib as first-line systemic treatment on
an outpatient basis. Sunitinib was administered at the approved
dose of 50 mg daily on a 4 weeks on-2 weeks off schedule. Treat-
ment was interrupted in case of Grade 3 or 4 toxicity and was
reintroduced when toxicity was Grade �1. In case of Grade 3
nonhematological toxicity or Grade 4 hematological toxicity, there
was a successive reduction at a daily dose of 37.5 mg and 25 mg.
Treatment was discontinued in patients with progression or severe
toxicity after dose reduction. Thyroid dysfunction and arterial hy-
pertension were managed with appropriate medication without dose
reductions. Each patient was classified according to the MSKCC
risk scoring system at the beginning of the treatment period. This
model includes 5 adverse predictive variables, including corrected
serum calcium of >10 mg/dL, hemoglobin level less than the sex-
specific lower limit of normal, serum lactate dehydrogenase
(LDH) > 1.5 times the normal level, Karnofsky PS <80%, and
time from initial diagnosis to systemic treatment of <12 months.
Each patient was then categorized into the favorable (0 points),
intermediate (1 or 2 points), or poor (3 or 4 points) risk group.
Tumor evaluation was performed after every 2 to 3 cycles of
treatment unless clinically indicated.

Statistical Analysis
For statistical analyses of the study data, SPSS version 18.0

software was used (IBM). Associations between time to recurrence
(�5 years vs. <5 years), and categorical data were evaluated using
the Fisher exact test. Survival analysis was performed using the
KaplaneMeier method, and the differences among the groups were
determined using the log rank test. Survival was defined as time
from disease recurrence to death or last follow-up. Each variable was
investigated using univariate analysis for OS predictors. Multivariate
analysis was not performed because of the limited sample size and
the low number of outcome events. All P values represent 2-sided
tests of statistical significance, with P < .05 being considered sta-
tistically significant.

Results
The median patient age was 60 years (range, 24-83 years), and the

86 patients included 63 men (73.3%) and 23 women (26.7%). The
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