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Outcome of third-line sunitinib after sequential therapy
with cytokines and sorafenib in metastatic renal cell carcinoma
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Abstract. Third-line sunitinib is occasionally used for selected
patients with metastatic renal cell carcinoma (mRCC). The aim
of the present study was to evaluate the clinical significance of
third-line sunitinib after failure of first-line cytokine therapy
and second-line sorafenib in patients with clear-cell mRCC. A
total of 14 consecutive patients with clear-cell mRCC treated
with third-line sunitinib between December 2008 and February
2012 were enrolled in the present study. Disease control rate
(DCR), progression-free survival (PFS), overall survival (OS),
and relative dose intensity (RDI) were compared with those
of first-line (n=20) and second-line (n=14) sunitinib treatment.
The DCR was 42.9%, the median PFS was 12.0 months, and
the median OS was 20.0 months for third-line sunitinib; there
were no statistically significant differences compared with
first-line and second-line sunitinib. The mean RDI was signifi-
cantly lower for third-line sunitinib compared with first- and
second-line sunitinib (P=0.0003 and 0.0109, respectively).
Therefore, third-line sunitinib is an effective treatment option
for selected patients with mRCC, as optimized therapeutic
efficacy was obtained with a relatively low dose of sunitinib.

Introduction

Systemic therapy for metastatic renal cell carcinoma (mRCC)
has created a notable paradigm shift since the introduction of
novel molecular-targeted therapies (1). A standard agent for
the treatment of mRCC is sunitinib malate (Sutent; Pfizer Inc.),
which is an orally administered, small-molecule, multi-targeted
inhibitor of tyrosine kinases, including vascular endothelial
growth factor (VEGF) receptor, platelet-derived growth
factor receptor, phosphorylation of stem cell factor receptor,
Fms-like tyrosine kinase-3, colony-stimulating factor-1
receptor, and RET receptor tyrosine kinases. In a randomized,
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multicenter, phase III trial that enrolled 750 patients with
previously untreated clear-cell mRCC to receive either
sunitinib or interferon (IFN)-a, sunitinib was demonstrated
to be superior to IFN-a regarding objective response rate
(47 vs. 12%, respectively), median progression-free survival
(PFS; 11.0 vs. 5.0 months, respectively), and median overall
survival (OS; 26.4 vs. 21.8 months, respectively) (2,3). Based
on these significant results, sunitinib was approved worldwide
for the first-line treatment of clear-cell mRCC.

The oncological outcomes of cytokine therapy for Japanese
patients with mRCC have been reported to be more favorable
compared with those of Western patients (4). Accordingly,
selected patients with mRCC still occasionally receive first-line
cytokine therapy in Japan. Furthermore, sorafenib tosylate
(Nexavar; Bayer Pharmaceuticals Corporation), which is another
standard agent for mRCC, is administered as second-line treat-
ment after failure of cytokine therapy due to its significant
results demonstrated in a phase III trial (5). Therefore, the use
of third-line sunitinib for selected patients with mRCC should
be evaluated, as should the therapeutic efficacy of third-line
sunitinib following failure of sequential therapy with cytokines
and sorafenib. The aim of the present study was to retrospec-
tively investigate the oncological and therapeutic outcomes of
third-line sunitinib for patients with clear-cell mRCC.

Patients and methods

Patients and treatments. The present study was conducted
with the approval of the Kitasato University Medical Ethics
Organization (approval no.: KMEO B16-156), which waived
the requirement for informed consent due to the retrospec-
tive nature of the analyses. Between December 2008 and
February 2012, 14 consecutive patients with mRCC treated
with third-line sunitinib after sequential use of cytokine
therapy and sorafenib were enrolled in the present study. All
patients had histologically confirmed clear-cell mRCC. The
group comprised 9 men and 5 women with a median age of
62.5 years (range, 52-76 years) at the time of sunitinib initia-
tion. In general, 50 mg sunitinib was administered orally once
daily during a 6-week cycle consisting of 4 weeks of treatment
followed by a 2-week break. Dose reductions were permitted
on the basis of individual tolerability. Comparisons between
third-line sunitinib and first- or second-line sunitinib were
performed and the results were assessed during the same study
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period. The first-line sunitinib group comprised 20 consecu-
tive patients and the second-line sunitinib group comprised
14 consecutive patients with advanced renal cell carcinoma
(a total of 48 consecutive patients). Tumor grading was
performed according to the Japanese classification (6).

Response and progression analysis. Response to treat-
ment and disease progression were assessed by the treating
physician on the basis of the Response Evaluation Criteria
in Solid Tumors (RECIST), version 1.1 (7), with computed
tomography or magnetic resonance imaging performed every
4-8 weeks. Adverse events were evaluated by physical exam-
ination and laboratory assessments, such as hematological
and serum chemistry every 2-4 weeks during treatment with
sunitinib, and were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events,
version 4.0 (8).

Disease control rate (DCR) evaluation. Patient charts were
retrospectively reviewed. DCR, which was defined as complete
response, partial response (PR) and stable disease (SD), was
evaluated. PFS, OS and relative dose intensity (RDI) were
analyzed. The RDI was calculated as follows: RDI=cumulative
dose x100/1,400 mg.

Statistical analysis. Analysis of variance and post hoc
Fisher's protected least significant difference test were
used to evaluate differences of means between cohorts.
The Chi-squared test was used to evaluate differences in
categorical variables. Non-parametric estimates of survival
were performed using Kaplan-Meier curves. Survival curves
were generated based on PFS and OS from the initiation of
sunitinib administration to the date of disease progression or
death. Log-rank tests were used for statistical comparisons.
All analyses were performed with StatView version 5.0 (SAS
Institute); P<0.05 was considered to indicate statistically
significant differences.

Results

Patient characteristics. The clinical and pathological charac-
teristics of patients administered first-, second- and third-line
sunitinib are summarized in Table I. Prior to the initiation
of third-line sunitinib, all patients were sequentially treated
with first-line cytokine therapy [either IFN-a, or IFN-a plus
interleukin (IL)-2] and second-line sorafenib. The DCR for
first-line cytokine therapy and second-line sorafenib was 71.4
and 50.0%, respectively. The median PFS for first-line cytokine
therapy and second-line sorafenib was 10.0 and 5.0 months,
respectively.

DCR. Overall, 1 patient (7.1%) exhibited PR to treatment and
5 patients (35.7%) had SD according to RECIST. The DCR
was 42.9%. First- and second-line sunitinib achieved DCRs
of 50.0 and 71.4%, respectively, and the differences were not
statistically significant (P=0.3429).

PFS and OS. Non-parametric estimates of PFS and OS were
analyzed by Kaplan-Meier curves for first-, second- and
third-line sunitinib. The median PFS for first-, second- and
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Figure 1. Kaplan-Meier progression-free survival curves for patients treated
with first-, second- and third-line sunitinib. No statistically significant
differences were observed (log-rank P=0.5326).
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Figure 2. Kaplan-Meier overall survival curves for patients treated with first-,
second- and third-line sunitinib. No statistically significant differences were
observed (log-rank P=0.2932).

third-line sunitinib was 9.0, 19.0 and 12.0 months, respectively
(Fig. 1), and the differences were not statistically significant
(P=0.5326). The median OS for first-, second- and third-line
sunitinib was 9.0, 22.0 and 20.0 months, respectively
(Fig. 2), and the differences were not statistically significant
(P=0.2932).

Adverse events. Adverse events associated with third-line
sunitinib treatment are summarized in Table II. The rates
of treatment-related edema for first-, second- and third-line
sunitinib were 50.0, 21.4 and 7.1%, respectively. Third-line
sunitinib was associated with a significantly lower rate of
treatment-related edema compared with first- or second-line
sunitinib (P=0.0193). The adverse events of first-line sunitinib
were similar with those of second-line sunitinib treatment.
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Table I. Patient characteristics of the three cohorts.
Sunitinib treatment
Characteristics First-line (n=20) Second-line (n=14) Third-line (n=14) P-value
Sex, n (%) 0.6707
Male 15 (75.0) 11 (78.6) 9 (64.3)
Female 5(25.0) 3(214) 5(35.7)
Age, years 0.7408
Median 65.5 66.5 62
Range 36-75 46-80 52-76
Mean =+ standard deviation 63.3£9.3 65.6+£9.3 63.9+7.8
ECOG PS, n (%) 0.6410
0 13 (65.0) 11 (78.6) 9 (64.3)
>1 7 (35.0) 3(214) 5(35.7)
MSKCC risk classification, n (%) 04252
Favorable 3(15.0) 4 (28.6) 2 (14.3)
Intermediate 9 (45.0) 8 (57.1) 9 (64.3)
Poor 8 (40.0) 2(14.3) 3(1214)
Pretreatment CRP, n (%) 0.0869
Normal (<0.30 mg/dl) 3(15.0) 7 (50.0) 4 (28.6)
Elevated (>0.30 mg/dl) 17 (85.0) 7 (50.0) 10 (71.4)
Prior nephrectomy, n (%) 0.0004
Yes 11 (55.0) 14 (100) 14 (100)
No 9 (45.0) 0 (0) 0(0)
Histological classification, n (%) 0.2320
Clear-cell 18 (90.0) 14 (100) 14 (100)
Papillary 2 (10.0) 0 (0) 0(0)
T stage, n (%) 0.5037
T1,T2 8 (40.0) 8 (57.1) 8 (57.1)
>T3 12 (60.0) 6(42.9) 6(42.9)
Grade, n (%) 0.2288
1,2 8 (40.0) 11 (78.6) 11 (78.6)
3 7 (35.0) 3(214) 3(1214)
Prior cytokine therapy, n (%) <0.0001
Yes 0(0) 11 (78.6) 14 (100)
No 0(0) 3(214) 0 (0)
Prior sorafenib, n (%) <0.0001
Yes 0(0) 3(1214) 14 (100)
No 0(0) 11 (78.6) 0(0)
No. of metastatic sites, n (%) 0.5530
1 6 (30.0) 7 (50.0) 6(42.9)
>2 13 (65.0) 7 (50.0) 8 (57.1)

ECOG, Eastern Cooperative Oncology Group; PS, performance status; MSKCC, Memorial Sloan-Kettering Cancer Center; CRP, C-reactive protein.

RDI. The RDI (mean + standard deviation) was 69.3+15.0%
for first-line sunitinib, 63.2+20.2% for second-line sunitinib,
and 46.1+£16.3% for third-line sunitinib. Analysis of variance
indicated that third-line sunitinib had a significantly lower
RDI compared with first- and second-line sunitinib (P=0.0003
and 0.0109, respectively; Fig. 3).

Discussion

Third-line sunitinib demonstrated clinical benefits for selected
patients with clear-cell mRCC, despite the notable results
of phase III clinical trials using first-line sunitinib (2,3).
Although sunitinib is widely approved for the first-line
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Table II. Treatment-related toxicity.
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NCI CTCAE grade
Total Grade 1 Grade 2 Grade 3
Toxicity n % n % n % n %
Adverse events
Hypertension 6 429 2 143 4 28.6 - -
Hand-foot syndrome 4 28.6 - - 1 7.1 3 215
Stomatitis 5 35.7 3 21.5 2 143 - -
Fatigue 6 429 2 143 2 143 2 143
Diarrhea 6 429 4 28.6 1 7.1 1 7.1
Altered taste 6 429 4 28.6 2 143 - -
Edema 1 7.1 - - - - 1 7.1
Nausea 3 215 - - 1 7.1 2 143
Fever 3 215 3 21.5 - - - -
Cholecystitis 1 7.1 - - - - 1 7.1
Nasal bleeding 1 7.1 - - - 7.1
Laboratory abnormalities
Leukopenia 12 85.7 2 143 4 28.6 6 429
Anemia 12 85.7 6 429 4 28.6 2 143
Thrombocytopenia 13 929 4 28.6 5 35.7 4 28.6
Increased creatinine 8 57.1 5 35.7 2 143 1 7.1
Increased alkaline phosphatase 1 7.1 - - - - 1 7.1
Hypothyroidism 10 714 1 7.1 9 64.3 - -
Proteinuria 8 57.1 4 28.6 2 143 143

NCI CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events.
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Figure 3. Mean relative dose intensity (RDI) for first-, second- and third-line
sunitinib. Third-line sunitinib exhibited a significantly lower RDI compared
with first- and second-line sunitinib ("P=0.0003 vs. first-line, “P=0.0109 vs.
second-line). Error bars represent standard deviation.

treatment of clear-cell mRCC, sequential effects after failure
of second-line sorafenib have been reported (9-11). In the
present study, third-line sunitinib exhibited a DCR of 42.9%,
which was not statistically significantly different from that of
first-line (50.0%) or second-line (71.4%) sunitinib (P=0.3429).
The median PFS and OS for third-line sunitinib were 12.0 and
20.0 months, respectively. For first-line sunitinib, the PFS and

OS were 9.0 and 9.0 months, respectively; for second-line suni-
tinib, the PFS and OS were 19.0 and 22.0 months, respectively.
These results were not statistically significantly different
(P=0.5326 and 0.2932, respectively). To the best of our knowl-
edge, this is the first report of a favorable outcome with the use
of third-line sunitinib. Recently, Miyake et al (12) reported the
clinical significance of third-line sunitinib for mRCC after the
sequential use of first-line cytokine therapy and second-line
sorafenib. The PR rate was 8.6%, and the median PFS and OS
were 10.9 and 14.2 months, respectively (12). These results
were similar to those of the present study, thus supporting the
clinical and oncological efficacy of third-line sunitinib.
Cross-resistance between sorafenib and sunitinib must
be addressed. Both agents are small-molecule tyrosine
kinase inhibitors that block the intracellular domain of the
VEGF receptor. These two agents were developed by similar
molecular pathways. However, previous clinical studies
demonstrated that there is no definitive cross-resistance
between sorafenib and sunitinib (9-11). Eichelberg ez al (9)
reported that 50.0% of patients benefited from secondary use
of sunitinib. Radiologically confirmed SD or PR was observed
in 7 (23.3%) and 8 (26.7%) patients, respectively. The median
PFS was 10.3 months (9). Dudek et al (10) reported a DCR
of 58.6% for those who received sunitinib as a second-line
agent. The median time to progression was 78 weeks (10).
Sablin et al (11) reported that disease control was achieved in



Bzl SPANDIDOS
7] ,§, PUBLICATIONS

66.2% of patients who were treated with second-line sunitinib
following failure of first-line sorafenib. These studies included
patients previously treated with various cytokine-based
therapies. The clinical benefits of third-line sunitinib in
selected patients were revealed. Resistance to single-agent
anti-angiogenic therapy may develop through compensatory
mechanisms driven by upregulation of plasma VEGEF, fibro-
blast growth factors, ephrin-Al or angiopoietin-2, or through
the development of hypoxia-inducible factor-a independence
by activation of angiogenesis with IL-8, cyclooxygenase-2,
prostaglandin E2, NF-kB, RAS, PI3K/Akt, or p38 (13).

A prognostic marker for selecting patients who will benefit
the most from third-line sunitinib is needed. Dudek et al (10)
revealed that Memorial Sloan-Kettering Cancer Center
(MSKCQ) risk classification (14) and best response to first-line
therapy were independently associated with OS in patients
receiving sequential therapy with sorafenib and sunitinib.
Patients with poor vs. good or intermediate MSKCC risk clas-
sification were at higher risk for disease progression (P=0.008),
and patients who had PR or SD during initial treatment were at
a slightly lower risk for disease progression during sequential
therapy (P=0.011) (10). Miyake et al (12) reported that perfor-
mance status (PS), pretreatment C-reactive protein (CRP)
level and response to second-line sorafenib were identified as
significant predictors of PFS in the univariate analysis; only
response to second-line sorafenib was demonstrated to be
independently associated with PES in the multivariate analysis
(P=0.0032). Additionally, the univariate analysis identified
significant associations of PS, MSKCC risk classification and
pretreatment CRP level with OS. Only PS was an independent
predictor of OS in the multivariate analysis (P=0.0029) (12).
We previously demonstrated that normal pretreatment CRP
levels predict better PFS with sunitinib treatment, including
cohorts receiving third-line treatment (15). However, in the
present study, significant results were not obtained by using
the Cox proportional hazards regression analysis including
variables such as Eastern Cooperative Oncology Group PS,
MSKCC risk classification, pretreatment CRP level, response
to first-line cytokine therapy, and response to second-line
sorafenib (data not shown). Further investigation of prognostic
factors to predict response to third-line sunitinib is required.

A significantly lower RDI of third-line sunitinib
(46.1+16.3%) was a novel finding of the present study. Patients
who received third-line sunitinib experienced optimized thera-
peutic efficacy from a relatively low dose. An expanded-access
trial reported that the mean RDI was 95.2% (16). However, in
Japanese patients, difficulty continuing with the initial dose of
sunitinib therapy without drug withdrawal was reported (17).
Thus, the initial dose of sunitinib may be reduced in selected
patients using third-line sunitinib; dose adjustment for each
individual is important.

The median OS of third-line sunitinib was 20.0 months in
the present study. The median PFS with cytokine therapy and
sorafenib was 10.0 and 5.0 months, respectively. The median
survival from the initiation of first-line cytokine therapy was
41.0 months (range, 5-133 months). Patients who received
third-line sunitinib experienced long-term survival benefits
from these sequential therapies. Several studies have demon-
strated that sequential treatment with sorafenib followed by
sunitinib achieved longer combined PFS compared with

MOLECULAR AND CLINICAL ONCOLOGY 11: 505-510, 2019

509

treatment with sunitinib followed by sorafenib (18,19). These
results suggest that the sequential use of sorafenib followed by
sunitinib after failure of first-line cytokine therapy may be a
suitable approach to selected patients with mRCC.

There are currently no standard third-line treatments
for mRCC. Some patients received third-line sunitinib
after failure of first-line cytokine therapy and second-line
sorafenib, as sunitinib was approved after sorafenib. The
present study revealed that the outcomes with third-line suni-
tinib were similar, or even superior, compared to those with
first- and second-line sunitinib. The major and most obvious
reason is preselection; the patients who are physically fit and
have cancer with increased aggressiveness are more likely to
benefit from subsequent lines of treatment and have a gener-
ally better OS. As the last 12-24 months have brought about
marked changes in the first- and second-line treatment of
mRCC, the role of salvage sunitinib treatment may become
more prominent.

There were certain potential limitations to the present
study. First, this was a retrospective single-institutional study
and the sample size was small, which may be a major source
of bias. Second, it was unclear which patients will benefit the
most from third-line sunitinib treatment; in order to confirm
its clinical effectiveness and safety, prospective studies on
third-line sunitinib with larger sample sizes are needed.

In conclusion, third-line sunitinib was well-tolerated in
selected patients with mRCC and it appears to be an effec-
tive treatment option for mRCC following failure of cytokine
therapy and sorafenib. Furthermore, optimized therapeutic
efficacy was obtained with a relatively low dose of sunitinib.
However, careful selection of eligible patients is crucial.
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