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Abstract
To evaluate the safety and efficiency of sunitinib and sorafenib in the treatment of renal cell carcinoma (RCC).
Databases were searched up till February 28, 2018. Two reviewers independently assessed trials for eligibility, quality, and

extracted relevant data. Results are expressed as risk ratio (RR) or hazard ratio (HR) with 95% confidence intervals (CI). Six studies
including 3112 patients were accessed. Sorafenib group exhibited higher median progression-free survival (mPFS) compared to
sunitinib group (MD, �1.30; 95% CI, �2.56 to �0.03), especially in the first-line treatment (MD, �1.33; 95% CI, �2.61 to �0.04).
However, sunitinib significantly reduced the risk of progression-free survival (PFS) compared to sorafenib (HR, 0.71; 95% CI, 0.6–
0.82). Sunitinib also significantly reduced risk of overall survival (OS) compared to sorafenib (HR, 0.79; 95% CI, 0.65–0.92), while
median OS was similar in both groups (MD,�0.48; 95% CI, �3.40–2.43). With regards to safety, the risk of rash (RR, 0.31, 95% CI,
0.12–0.79) was greater in sunitinib than sorafenib group, while the risk of decreased appetite (RR 2.10, 95% CI: 1.33–3.30) and
dehydration (RR 2.73, 95% CI: 1.14–6.56) was smaller in contrast.
Based on risk of PFS and OS, sunitinib was a better treatment option for RCC treatment while patients faced with severe skin

reaction. And for those Asian patients classified under MSKCCmoderate risk, whether in first or second-line treatment, had difficulty
in feeding, sorafenib is a better choice for prolong mPFS.

Abbreviations: AEs = adverse events, CI = confidence intervals, HR = hazard ratio, IFN = interferon, IL = interleukin, mOS =
median overall survival, mPFS = median progression-free survival, mRCC = metastatic RCC, OS = overall survival, PFS =
progression-free survival, RCC = renal cell carcinoma, RR = risk ratio.

Keywords: efficiency, renal cell carcinoma, safety, sorafenib, sunitinib
1. Introduction

Renal cell carcinoma (RCC) is the most common malignant
tumor in the clinical urinary system, originating from renal
tubular epithelial cells. As the 8th most common cancer
worldwide, RCC accounts for 23% of all adult malignancies
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and causes approximately 140,000 deaths per year.[1] The
prognosis of RCC is highly dependent on stage. Surgical
treatment is recognized as the first choice for most patients with
RCC currently, leading tomore than 70%5-year relative survival
rates. However, 25% of patients have metastatic RCC (mRCC)
at first diagnosis, and 25% of patients with localized disease
develop metastases after surgery.[2]

Over the past few years, immunotherapy with interleukin (IL)-
2 or interferon (IFN)-a was the established systemic therapy
for patients with mRCC. However, the treatment strategy
was denounced with poor efficacy and highly toxic effect.[3]

Therefore, except in certain circumstances, monotherapy with
IFN-a or high-dose bolus IL-2 should no longer be routinely
recommended as the first-line therapy in mRCC.
With advanced understanding of the molecular biology of

RCC, there are various developed and approved drugs which
inhibit vascular endothelial growth factor receptor signaling
pathways (i.e., sorafenib, sunitinib, bevacizumab/IFN-a, pazo-
panib, and axitinib) ormammalian target of rapamycin pathways
(i.e., temsirolimus and everolimus).[4] Among the drugs, sunitinib
and sorafenib were the most recommended choice for Category
1 and 2A patients with recurrent or medically unresectable
dominant clear cell stage IV RCC (Network Kidney Cancer Panel
[NCCN, Version 2.2017]).[5]

Although a number of researches have compared efficacy and
safety of sunitinib and sorafenib in RCC, there were always
conflicted results. While the efficacy of sunitinib and sorafenib
were well established, they are also associated with a number of
potentially serious side effects including fatigue, hand–foot
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syndrome, rash, stomatitis, diarrhea, hypertension, and nausea
that contribute to morbidity and mortality after treatment. The
comparative efficacy and safety of sunitinib with sorafenib in the
treatment of mRCC remains to be determined. It is hence
necessary to find out the exact distinction between the 2 drugs. In
this study, we performed a meta-analysis using published articles
to systematically identify and summarize the efficacy and safety
profiles of sunitinib vs sorafenib in patients with RCC.
2. Materials and methods

2.1. Relevant articles search strategy

A systematic search on PubMed/Medline, OVID/EMBASE,
Cochrane Library, and ClinicalTrials.gov before February 28,
2018 was performed to find relevant studies. There were no
language constraints. The keywords used for the literature search
included sorafenib, sunitinib, RCC, and their variations or
synonyms (see Supplemental Table S1, http://links.lww.com/MD/
D968, which demonstrates the retrieval of the included study).
Studies were included if they met the following criteria: they
compared sunitinib with sorafenib; the patients were diagnosed
with RCC. The primary outcomes of interest were progression-
free survival (PFS), overall survival (OS), or adverse events (AEs).
2.2. Data extraction

The following information was extracted from all eligible studies:
first author’s name, published year, median age, percentage of
male, trial phase, number of enrolled patients, median PFS
(mPFS) (months), median OS (mOS) (months), and number of
AEs. Other information extracted include the main study results
such as hazard ratio (HR), 95% confidence interval (CI) for PFS
and OS, number of cases with AEs, and information that did not
belong to any previous mentioned categories but was related to
the methodological quality of studies.
2.3. Assessment of methodological quality

The methodological quality of the included trials and the risk of
bias were evaluated using the Cochrane Collaboration’s tool for
determining risk of bias. The domains implemented in the current
systematic review concerned randomization and allocation
concealment (selection bias), blinding (performance and detec-
tion bias), loss to follow-up, and keeping to the intention-to- treat
principle (attrition bias), selective reporting (reporting bias), and
other biases. We decided to put forth the meta-analysis of every
study while offering a synopsis on the risk of bias across trials.
Figure 1. Flow chart.
2.4. Data synthesis and statistical analysis

The HRs for PFS and OS with relative 95% CIs were extracted
from each study. Risk ratio (RR) and corresponding 95% CIs
were also calculated. Statistically significant heterogeneity was
evaluated using the Cochran Q test and the degree of observed
heterogeneity was evaluated by I2 (ranging from 0%–100%). A
Cochran’s Q P< .10 was considered to show significant
heterogeneity. The analysis was undertaken using the random
effects model or otherwise, the fixed effects model. All the data
were collected using Microsoft Office Excel 2007. Publication
bias was investigated using funnel plots. Where information was
missing, the researchers were contracted to seek the pertinent
2

information. Analyses were done in RevMan 5.3 (Cochrane
Collaboration, 2014) and STATA14 (STATA Corp., College
Station, TX). The study was documented based on the favor
reporting items for systematic reviews and meta-analyses
checklist. A P value <.05 suggested statistical significance for
all analyses except for the tests of heterogeneity and between
subgroup difference, for which the statistical significance level
was set at a=0.10.
3. Results

3.1. Study selection and characteristics of included trials

We identified 2362 possibly relevant references (PubMed, 331;
OVID/EMBASE, 1607; Cochrane Library, 420; and Clinical
Trials, 4). After eliminating identical publications through titles
and abstracts, 233 possibly qualified articles were identified.
Finally, 14 studies were selected for full-text review based on
preplanned inclusion criteria. Main reason of exclusion includes
meta-analyses or review, duplicate publications, and studies
evaluating nonclinical outcomes, efficacy, or safety. Finally,
6 studies were employed in this quantity analysis for adequate
methodological quality and providing sufficient data (see
Supplemental Figure S1, http://links.lww.com/MD/D964, which
demonstrates the literature quantity analysis). There were 3112
patients contained in the meta-analysis, in which the effects of the
administration of sunitinib (5mg bid) were compared with those
of the treatment with sorafenib (400mg bid). Among these
studies, 3 were performed on first-line, 2 on second-line, and 1
unclear. Full details of the selection process were disclosed in
Figure 1 and the main characteristics of included studies were
displayed (see Supplemental Table S2, http://links.lww.com/MD/
D969, which demonstrates the main characteristics of the
included study).
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Figure 2. The mPFS in overall population treatment with sunitinib over sorafenib. CI = confidence intervals, mPFS = median progression-free survival.
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3.2. Efficacy of sorafenib and sunitinib in RCC

The data for mPFS was available from 4 studies for a total of
2271 patients. Among these, 1191 received sorafenib and 1080
received sunitinib. The cumulative data showed that sorafenib
group exhibited higher mPFS compared to sunitinib group (mean
difference, �1.3; 95% CI, �2.56 to �0.03; I2, 0%; P= .04;
Fig. 2), substantial heterogeneity was observed in the meta-
analyses for PFS. However, mOS was similar in sorafenib and
sunitinib group (MD, �0.48; 95% CI, �3.40–2.43; I2, 0%;
P= .74; Fig. 3), no heterogeneity was observed in the meta-
analyses for OS.
When the analysis was limited to patients treated with first or

second-line therapy, a significant benefit in terms of prolonging
the mPFS was found for sorafenib compared to sunitinib in first-
line treatment(MD, �1.33; 95% CI, �2.61 to �0.04; I2, 0%;
P= .04), but not in second-line treatment (MD, �0.4; 95% CI,
�7.64–6.84), and there was no significant heterogeneity for both
first and second-line therapy. When the analysis was limited to
patients from Asian or the United States and Europe, no
significant benefit in terms of mPFS was found for sorafenib
Figure 3. The mOS in overall population treatment with sunitinib over s

Figure 4. HR for PFS in overall population treatment with sunitinib over sorafenib.
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compared to sunitinib (MD, �1.22; 95% CI, �2.54–0.10; I2,
0%; P= .07), (MD, �2.21; 95% CI, �6.77–2.36; I2, 0%;
P= .34), and there was no significant heterogeneity.
Meta-analyses of 2 studies with relevant data[6,7] showed that

sunitinib significantly reduced the risk of PFS compared to
sorafenib (HR, 0.71; 95%CI, 0.6–0.82, P= .55; Fig. 4). Sunitinib
also significantly reduced the risk of OS compared to sorafenib
(HR, 0.79; 95% CI, 0.65–0.92, P= .55; Fig. 5), no heterogeneity
was observed in the meta-analyses for PFS and OS.

3.3. Safety of sorafenib and sunitinib in RCC

Three trials[7–9] involving 1332 patients were conducted to assess
AEs of all grades. The main AEs involved in rash, fatigue, hand–
foot syndrome, nausea, stomatitis, diarrhea, hypertension,
hypothyroidism, decreased appetite, dehydration, pruritus,
vomiting, pain, taste disturbance, and neutropenia. There were
no differences in the incidence of fatigue, hand–foot syndrome,
pruritus, nausea, taste disturbance, stomatitis, diarrhea, hyper-
tension, hypothyroidism, neutropenia, vomiting, and pain (Fig. 6
and see Supplemental Table S3, http://links.lww.com/MD/D970,
orafenib. CI = confidence intervals, mOS = median overall survival.

CI = confidence intervals, HR = hazard ratio, PFS = progression-free survival.
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Figure 5. HR for OS in overall population treatment with sunitinib over sorafenib. CI = confidence intervals, HR = hazard ratio, OS = overall survival.
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which demonstrates the AEs of sunitinib vs sorafenib). However,
the risk of rash (RR, 0.31; 95% CI, 0.12–0.79) was greater in
sunitinib group than that in sorafenib group, while the risk of
decreased appetite (RR, 2.10; 95% CI, 1.33–3.30) and
dehydration (RR, 2.73; 95% CI, 1.14–6.56) were smaller in
contrast (see Supplemental Figures S2–S4, http://links.lww.com/
MD/D965, http://links.lww.com/MD/D966, http://links.lww.
com/MD/D967, which demonstrates the risk of rash, appetite,
and dehydration between the 2 groups).

4. Discussion

In recent years, targeted therapies have changed the treatment
landscape of RCC. Tyrosine kinase would become the most
Figure 6. Pooled risk ratio estimates and 95%
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common treatment of RCC, especially sorafenib and sunitinib.
We firstly investigated the therapeutic effectiveness of sorafenib
and sunitinib in RCC. Sunitinib was found to have a clinical
advantage over sorafenib. However, side effect profiles of the
targeted agents, such as hypothyroidism, hypertension, rash,
hand–foot syndrome, and fatigue should be critically considered
in clinical treatment choices.[10,11]

Sorafenib and sunitinib were approvedmore than a decade ago
and since were widely used for terminal RCC by Food and Drug
Administration. Since then a large amount of clinical studies had
tried to elucidate the efficacy and safety of the novel treatments.
Compared with standard chemotherapy, epidermal growth
factor receptor-tyrosine kinase inhibit were effective in improving
PFS and OS of patients with RCC.[12,13] Filson et al[14] reported
confidence intervals for adverse events.

http://links.lww.com/MD/D965
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that patients in first-line treatment with sorafenib had high
probability of proceeding to second-line treatment with sunitinib,
indicating the difference between efficacies of the 2 drugs. In our
research, we performed a comprehensive analysis of all available
randomized studies involving sorafenib and sunitinib for the
treatment of RCC.We reported that sorafenib was more active in
prolonging the average PFS than sunitinib, substantial heteroge-
neity was observed in the meta-analyses for PFS. Specifically,
sorafenib could obviously prolong mPFS (MD, �1.3; 95% CI,
�2.56 to �0.03), but not OS, compared to sunitinib.
Interestingly, our meta-analysis found that the administration
of sunitinib was associated with a significant benefit over
sorafenib treatment in terms of reducing the risk of PFS (HR,
0.71; 95% CI, 0.6–0.82,) and OS (HR, 0.79; 95% CI, 0.65–
0.92).
Although our findings indicated that sorafenib application had

a certain survival benefit in prolonging mPFS when compared to
that of sunitinib. We also applied HR to verify the relative
efficacy of sorafenib and sunitinib therapy in patient with RCC.
HR served as a time-independent indicator to evaluate the RR of
intervention group vs normal group. HR was much better than
any other indicator to response the realistic results.[15] Our
analysis showed that sunitinib significantly reduced the risk of
PFS and OS compared to sorafenib. Sorafenib, however, could
provide patients with a little higher mPFS. Generally speaking,
there are contradictions in terms of mPFS and HR of PFS, which
is why it is difficult to draw a definite conclusion on drug efficacy
based on current evidence. It was worth noting that there were
only 4 and 2 research literatures providing mPFS and HR of PFS,
respectively. Among the 2 research literatures providing of HR,
patients classified under Memorial Sloan Kettering Cancer
Center (MSKCC) moderate risk were treated with sorafenib,
whereas patients classified under MSKCC high risk were treated
with sunitinib. Interesting, Manuela[6] observed that the mPFS of
euthyroid patients who received sorafenib patients was consistent
with previous reports (5.5 months), whereas hypothyroid
patients who received sorafenib achieved a mPFS of 19 months.
And sunitinib might be more effective in patients classified under
MSKCC high risk. In fact, the variation in race, age, first or
second therapy might also contribute to the difference in results.
Therefore, more studies were required for us to illuminate the
absolute or relative predominance between sunitinib and
sorafenib on PFS or OS.
The comparative efficacy and safety of sunitinib with sorafenib

in the treatment of RCC remains to be determined. Early
evidence-based studies suggested the greater efficacy of sorafenib
over other chemotherapy drugs both first and second-line
treatment.[16] Unfortunately, the spatial studies found that Tinib
presented the greater negative first-line data over IFN combined
other drugs, which excluded its routine use in this setting, and
TAs was now limited to treating certain categories of patients in
the treatment of mRCC.[17] Until now,many studies have focused
on comparative efficacy and safety of TAs and other chemother-
apy drugs, but few studies are focused on the comparative
efficacy and safety between TAs, such as sunitinib and sorafenib
in the treatment of RCC. Zhang et al[7] found similar effectiveness
on PFS and OS of sorafenib and sunitinib in treating Chinese
patients with mRCC. However, sorafenib was found to be more
effective for elderly patients than sunitinib. Iacovelli et al,[15]

however, found TAs to be marginally better, but not significant,
in first-line treatment and no difference in second-line treatment.
Our study found the benefit of prolonging mPFS for sorafenib as
5

compared to sunitinib, with a significant difference between the 2
TAs in first-line treatment and no difference in second-line
treatment, inconsistent with Iacovelli et al’s result.[15] Based on
this, different patients with different prognostic characteristics
must be considered in trials when the analysis was limited to
patients received first or second-line therapy,[15] because recent
analyses reported as the outcome of patients both first and
second-line of therapy might be different based on the prognostic
class.
A subanalysis of Asian patients in a phase 3 trial revealed a

significant mPFS advantage of sorafenib treatment over sunitinib,
replicating past Chinese, Korean, and Italian researches which
found similar results.[4] In contract, comprehensive studies on the
clinical outcomes found sunitinib to manifest more consistent
efficacy and safety outcomes than sorafenib, accompanied with
significantly more common adverse effects for elder popula-
tion.[7] In our research, we found greater effects of prolonged
mPFS using sorafenib compared to sunitinib in Asian population,
although the benefit remains small and nonsignificant. There was
no difference between sorafenib and sunitinib on mPFS in the
United States and Europe. In line with our findings, a Swedish
register-based demonstrated no difference between sorafenib and
sunitinib in the duration of treatment or time to death.[18] The
discrepancy might be related to diversity of patient populations
enrolled in each study differing in many aspects related to
prognosis and ethnicity. Furthermore, this suggested that patients
with different prognostic profiles needed different approaches.
All the included studies were conducted in selected patients with
adequate organ function and no severe comorbidities at the time
of study entry. It was well known that clinical trial data might not
always reflect the activity in an unselected patient population in
clinical practice.[19]

Drug tolerability could influence clinical decision and should
be considered in guiding therapy, as studies have reported a large
number of patients with RCC were lost with subsequent therapy.
In our study, there were no marked differences in most AEs
between the 2 drugs. However, the risk of rash was greater in
patients exposed to sunitinib compared to sorafenib, while
decreased appetite and dehydration were smaller in contrast.
Hence, according to Adverse drug reaction occurrence of
patients, it is best to offer specialized chemotherapy for different
individuals. Patients with liver dysfunction, for example, should
be prescribed sorafenib as there were sunitinib users reporting
severe hepatotoxicity. In addition, occurrence of AEs like
diarrhea, hypertension, and taste disturbance tend to be higher
in sunitinib usage compared to sorafenib, although the difference
is not statistically significant, while hand–foot–mouth syndrome
occurring was significantly higher in sorafenib usage. These
results reminded us of more choice when patients were faced with
more related basic diseases. Moreover, Buchler et al[20] reported
that when sorafenib and sunitinib were used as the second
therapy, the overall adverse serious events were statistically lower
(P= .031 for sunitinib and P< .001 for sorafenib). The rate of
serious AEs was significantly lower for sorafenib–sunitinib than
sunitinib–sorafenib (P< .001). This indicates a probable cross-
tolerance and adaptation between sorafenib and sunitinib. A
major limitation of this research was that the number of studies
available for comparing sorafenib and sunitinib was very limited.
This prevented us from drawing a firm conclusion about their
comparative effects in some settings. Therefore, the results for
risk elements require future studies with larger sample pop-
ulations.

http://www.md-journal.com
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5. Conclusion

Here, the current analysis shows that as compared with
sorafenib, sunitinib may provide patients with certain benefits
to reduce the risk of PFS and OS, especially for the patients
classified underMSKCC high risk. However, a certain significant
difference with sunitinib and sorafenib was found in terms of
prolonging the average PFS when sorafenib was used as first-line
treatment in Asian patient classified under MSKCC moderate
risk. The analysis of AEs revealed that the risk of rash was greater
in patients converted to sunitinib than in patients remaining on
sorafenib, while decreased appetite was smaller in contrast.
Sorafenib remained a nondetrimental option for therapy of RCC,
especially for patients with liver dysfunction or difficulty in
feeding, whether in first or second-line treatment. And, compared
with sorafenib, sunitinib reduced the risk of PFS and OS, even if
sunitinib was a better treatment option for RCC treatment for
patients faced with severe skin reaction.
In short, sunitinib was a better treatment option for RCC

treatment while patients faced with severe skin reaction. And for
those Asian patients classified under MSKCC moderate risk,
whether in first or second-line treatment, had difficulty in feeding,
sorafenib is a better choice for prolong mPFS.

Author contributions

Conceptualization: Juan Li, Xiu-Lan Liu.
Data curation: Hui-Ying Xue.
Formal analysis: Xiu-Lan Liu.
Investigation: Xiu-Lan Liu, Hui-Ying Xue.
Software: Jin-Yu Liu.
Validation: Qian Chu.
Conceptualization: Hui-Ying Xue.
Funding acquisition: Qian Chu, Juan Li.
Investigation: Qian Chu.
Methodology: Xiu-Lan Liu.
Software: Jin-Yu Liu.
Supervision: Jin-Yu Liu, Juan Li.
Visualization: Jin-Yu Liu.
Writing – original draft: Xiu-Lan Liu.
Writing – review & editing: Xiu-Lan Liu.

References

[1] Calvo E, Schmidinger M, Heng DY, et al. Improvement in survival end
points of patients with metastatic renal cell carcinoma through sequential
targeted therapy. Cancer Treat Rev 2016;50:109–17.

[2] van der Zanden LF, Vermeulen SH, Oskarsdottir A, et al. Description of
the EuroTARGET cohort: A European collaborative project on TArgeted
therapy in renal cell cancer—GEnetic-and tumor-related biomarkers for
response and toxicity. In: Urologic Oncology: Seminars and Original
Investigations. Vol 35. Elsevier; 2017:529–e9.
6

[3] Géczi L, Nagyiványi K, Maráz A. Immunotherapy of renal cell cancer.
Magy Onkol 2017;61:126–31.

[4] Ueda T, Uemura H, Tomita Y, et al. Efficacy and safety of axitinib versus
sorafenib in metastatic renal cell carcinoma: subgroup analysis of
Japanese patients from the global randomized Phase 3 AXIS trial. Jpn J
Clin Oncol 2013;43:616–28.

[5] Wen T, Xiao H, Luo C, et al. Efficacy of sequential therapies with
sorafenib-sunitinib versus sunitinib-sorafenib in metastatic renal cell
carcinoma: a systematic review and meta-analysis. Oncotarget 2017;
8:20441.

[6] Schmidinger M, Vogl UM, Bojic M, et al. Hypothyroidism in
patients with renal cell carcinoma: blessing or curse? Cancer 2011;
117:534–44.

[7] Zhang H-L, Sheng X-N, Li X-S, et al. Sorafenib versus sunitinib as first-
line treatment agents in Chinese patients with metastatic renal cell
carcinoma: the largest multicenter retrospective analysis of survival and
prognostic factors. BMC Cancer 2017;17:16.

[8] Haas NB, Manola J, Uzzo RG, et al. Adjuvant sunitinib or sorafenib for
high-risk, non-metastatic renal-cell carcinoma (ECOG-ACRIN E2805):
a double-blind, placebo-controlled, randomised, phase 3 trial. The
Lancet 2016;387:2008–16.

[9] Hong DS, Gordon MS, Samlowski WE, et al. A phase I, open-label
study of trebananib combined with sorafenib or sunitinib in patients
with advanced renal cell carcinoma. Clin Genitourin Cancer 2014;
12:167–77.

[10] Irani J. Sunitinib versus interferon-alpha in metastatic renal-cell
carcinoma. Progres En Urol J Assoc Francaise Urol Soc Francaise Urol
2007;17:996.

[11] Négrier S, Ravaud A. Optimisation of sunitinib therapy in metastatic
renal cell carcinoma: adverse-event management. Eur J Cancer Suppl
2007;5:12–9.

[12] Escudier B, Eisen T, Stadler WM, et al. Sorafenib in advanced clear-cell
renal-cell carcinoma. N Engl J Med 2007;356:125–34.

[13] Jin H, Zhang J, Shen K, et al. Efficacy and safety of perioperative
appliance of sunitinib in patients with metastatic or advanced renal cell
carcinoma: A systematic review and meta-analysis. Medicine (Baltimore)
2019;98.

[14] Filson CP, Redman BG, Dunn RL, et al. Initial patterns of care with
oral targeted therapies for patients with renal cell carcinoma. Urology
2011;77:825–30.

[15] Iacovelli R, Verri E, Rocca MC, et al. Is there still a role for sorafenib in
metastatic renal cell carcinoma? A systematic review and meta-analysis
of the effectiveness of sorafenib over other targeted agents. Crit Rev
Oncol Hematol 2016;99:324–31.

[16] Escudier B, Lassau N, Angevin E, et al. Phase I trial of sorafenib in
combination with IFN a-2a in patients with unresectable and/or
metastatic renal cell carcinoma or malignant melanoma. Clin Cancer
Res 2007;13:1801–9.

[17] Iacovelli R, Sternberg CN, Porta C, et al. Inhibition of the VEGF/VEGFR
pathway improves survival in advanced kidney cancer: a systematic
review and meta-analysis. Curr Drug Targets 2015;16:164–70.

[18] Ambring A, Björholt I, Lesén E, et al. Treatment with sorafenib and
sunitinib in renal cell cancer: a Swedish register-based study. Med Oncol
2013;30:331.

[19] Heng DY, Xie W, Bjarnason GA, et al. Progression-free survival as a
predictor of overall survival in metastatic renal cell carcinoma treated
with contemporary targeted therapy. Cancer 2011;117:2637–42.

[20] Buchler T, Klapka R,Melichar B, et al. Sunitinib followed by sorafenib or
vice versa for metastatic renal cell carcinoma—data from the Czech
registry. Ann Oncol 2012;23:395–401.


	Comparative efficacy and safety of sunitinib vs sorafenib in renal cell carcinoma
	1 Introduction
	2 Materials and methods
	2.1 Relevant articles search strategy
	2.2 Data extraction
	2.3 Assessment of methodological quality
	2.4 Data synthesis and statistical analysis

	3 Results
	3.1 Study selection and characteristics of included trials
	3.2 Efficacy of sorafenib and sunitinib in RCC
	3.3 Safety of sorafenib and sunitinib in RCC

	4 Discussion
	5 Conclusion
	Author contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 72
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 72
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 72
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


