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ABSTRACT

Background: To evaluate survival outcomes and prognostic factors for overall survival (OS) 
in patients with metastatic renal cell carcinoma (mRCC) who received sunitinib (SU) and 
pazopanib (PZ) as first-line therapy in real-world Korean clinical practice.
Methods: Data of 554 patients with mRCC who received SU or PZ at eight institutions 
between 2012 and 2016 were retrospectively reviewed. Based on the targeted therapy, the 
patients were divided into SU (n = 293) or PZ (n = 261) groups, and the clinicopathological 
variables and survival rates of the two groups were compared. A multivariable Cox 
proportional hazard model was used to determine the prognostic factors for OS.
Results: The median follow-up was 16.4 months (interquartile range, 8.3–31.3). Patients 
in the PZ group were older, and no significant difference was observed in the performance 
status (PS) between the two groups. In the SU group, the dose reduction rate was higher 
and the incidence of grade 3 toxicity was more frequent. The objective response rates were 
comparable between the two groups (SU, 32.1% vs. PZ, 36.4%). OS did not differ significantly 
between the two groups (SU, 36.5 months vs. PZ, 40.2 months; log-rank, P = 0.955). Body 
mass index, Eastern Cooperative Oncology Group PS > 2, synchronous metastasis, poor Heng 
risk criteria, and liver and bone metastases were associated with a shorter OS.
Conclusion: Our real-world data of Korean patients with mRCC suggested that SU and PZ had 
similar efficacies as first-line therapy for mRCC. However, PZ was better tolerated than SU in 
Korean patients.
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INTRODUCTION

Renal cell carcinoma (RCC) represents nearly 90% of the primary neoplasms of the kidney 
and approximately 80% of RCCs are classified as the clear cell subtype.1,2 Up to 30% of 
affected patients are initially diagnosed with metastatic disease.3

Since the late 1990s, the early detection of RCC by the widespread use of imaging modalities 
and improvements in surgical and medical treatment have decreased the mortality rate of 
RCC.4 In addition, compared with cytokines, the emergence of targeted therapies, including 
tyrosine kinase inhibitors (TKIs) and mammalian target of rapamycin, have prolonged the 
overall survival (OS) of patients with metastatic RCC (mRCC).5

Current guidelines suggest the use of sunitinib (SU), pazopanib (PZ), or bevacizumab with 
interferon as a first-line treatment for favorable or intermediate-risk patients with predominantly 
clear cell histology.6,7 SU and PZ have been widely used for a relatively long time as the first-line 
treatment for mRCC. In a large randomized controlled trial (RCT) comparing the two drugs, PZ 
was not inferior to SU, and fewer adverse events were reported.8,9 However, studies comparing 
the efficacy and safety of both the drugs in real-world clinical practice are not sufficient.

Since the introduction of the first TKI treatment in 2005, improvement in treatment 
outcomes has been reported in the late treatment group compared to the early treatment 
group.10 The understanding of and experience with TKI drugs in the late treatment group 
has led to better clinical results. In addition, the clinical environment differs from the RCT 
environment; analysis of real-world data could complement structured studies, such as RCTs, 
and improve clinical outcomes and patient experience.

Based on these considerations, this multicenter retrospective study evaluated the survival 
outcomes and prognostic factors for OS in Korean patients with mRCC who received first-
line TKI therapy.

METHODS

Study design and patients
We retrospectively retrieved the clinical and pathological data of 1,121 individuals with 
mRCC treated with first-line systemic TKI therapy from a prospectively managed multicenter 
database in Korea. Among them, data of 554 patients with mRCC treated with SU (n = 293) 
or PZ (n = 261) as first-line TKI therapy between January 2012 and November 2016 were 
retrospectively reviewed. The choice of the TKI agent was at the discretion of the treating 
physician. Each drug was administered at a standard dose (SU, 50 mg daily for 4 weeks, 
followed by 2 weeks off drug per treatment cycle; PZ, 800 mg daily continuously). Depending 
on the severity of the side effects, dose reduction for PZ and SU was determined. Treatment 
was continued until Response Evaluation Criteria In Solid Tumors (RECIST)-defined disease 
progression, development of unacceptable toxic effects, or death. Clinical responses were 
assessed according to the RECIST with computed tomography or magnetic resonance 
imaging. OS was defined as the interval from the date of the first-line targeted therapy 
initiation to the date of death from any cause. If patients did not experience death, the OS 
time period ceased at the time of the last follow-up. Progression-free survival (PFS) was 
defined as the time from the first day of treatment to the time of disease progression.
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Statistical analysis
The χ2 or Mann-Whitney U tests were performed for comparison of categorical and 
continuous variables, respectively, between the two groups. PFS and OS were analyzed using 
Kaplan-Meier methods and log-rank tests. Univariate and multivariate Cox proportional 
hazards regression analyses were performed to assess the association between baseline 
parameters and PFS or OS. All P values correspond to two-sided tests, with P values of < 0.05 
considered statistically significant. All statistical analyses were conducted using IBM SPSS 
statistics for Windows, version 23.0 (IBM Corp., Armonk, NY, USA).

Ethics statement
This study was approved by the Institutional Review Board (IRB) at each participating center 
(Chonnam National University Hwasun Hospital, IRB No. CNUHH-EXP-2018-058).

RESULTS

Patient and disease characteristics
The baseline demographic and clinical characteristics are summarized in Table 1. The 
median age was 61 years (range, 53–70 years). Most of the patients were men (435 patients, 
78.1%) with an Eastern Cooperative Oncology Group performance status (ECOG-PS) of 0 or 1 
(484 patients, 87.1%). A total of 252 patients (45.4%) underwent prior nephrectomy and 142 
patients (25.6%) underwent metastasectomy. After a median follow-up of 16.4 months (95% 
confidence interval [CI], 14.7–17.8; interquartile range [IQR], 8.3–31.3), 314 patients (56.7%) 
had disease progression and 187 patients (33.8%) died. Comparison of the demographic and 
clinical features between the two groups revealed that the PZ group comprised older patients 
(64 vs. 59 years; P = 0.001) and had a significantly higher percentage of women (27.2% vs. 
16.4%; P = 0.002). With respect to the Memorial Sloan-Kettering Cancer Center and Heng 
risk criteria, no statistical difference between the two groups was found, and the majority 
of the patients had intermediate-risk disease (65.9% and 63.1% in the SU group vs. 62.5% 
and 61.3% in the PZ group; P = 0.814 and P = 0.914, respectively). In addition, use of 2nd line 
therapy after disease progression were also similar between the two groups (41.3% in the SU 
group vs. 41.0% in the PZ group; P = 0.943).

Treatment efficacy
Complete responses were observed in 17 patients in the PZ group (6.5%) and in 11 in the SU 
group (3.8%). Partial responses (PRs) were observed in 78 patients in the PZ group (29.9%) 
and in 83 in the SU group (28.3%). Complete and PR patients had favorable Heng risk, more 
metachronous metastasis, more metastasectomy, longer disease-free interval, more lung 
metastasis, less bone metastasis and less disease burden (number of metastasis sites < 4) 
compared with stable and progressive disease patients (all P < 0.05, Supplementary Table 1).

The objective response rates (ORRs) (PZ, 36.4% vs. SU, 32.1%) and disease control rates (PZ, 
69.4% vs. SU, 69.6%) did not differ between the SU and PZ groups (P = 0.464). The overall 
toxicity was also comparable between the groups (P = 0.231). However, grade 3 toxicity was 
lower in patients treated with first-line PZ compared to those treated with SU (11.5% vs. 
17.7%; P = 0.039). Dose reduction occurred more frequently in the SU group than in the PZ 
group (51.9% vs. 41.4%; P = 0.013); however, there was no difference in drug interruption 
between the two groups (SU, 8.9% vs. PZ, 7.7%; P = 0.606) (Table 2).
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Oncologic outcomes and prognostic factors
The PFS for SU was 9.0 months (95% CI, 7.3–10.9) and that for PZ was 10.1 months (95% CI, 
8.3–12.4; log-rank test, P = 0.552) (Fig. 1A). The median OS was 40.2 months in the PZ group 
(95% CI, 31.3–51.2) and 36.5 months in the SU group (95% CI, 29.0–47.9), with no difference 
between the two groups with respect to OS (log-rank test, P = 0.955) (Fig. 1B). In addition, 
the use of 2nd line therapy after disease progression in each treatment and with or without 
dose reduction within and across treatment did not differ on OS (Supplementary Fig. 1).
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Table 1. Baseline characteristics
Variables SU (n = 293) PZ (n = 261) P value
Age, yr 59 (52–67) 64 (55–72) 0.001a

Sex 0.002b

Male 245 (83.6) 190 (72.8)
Female 48 (16.4) 71 (27.2)

BMI 23.7 (21.5–25.9) 23.4 (21.3–25.4) 0.247a

Smoke 0.895b

Non-smoker 151 (51.5) 142 (54.4)
Ex-smoker 90 (30.7) 78 (29.9)
Current smoker 40 (13.7) 32 (12.3)
Unknown 12 (4.1) 9 (3.4)

ECOG-PS 0.051b

0–1 262 (89.4) 222 (85.1)
≥ 2 19 (6.5) 32 (12.3)
Unknown 12 (4.1) 7 (2.7)

Metastasis type 0.962b

Synchronous 160 (54.6) 142 (54.4)
Metachronous 133 (45.1) 119 (45.6)

Metastasectomy 76 (25.9) 66 (25.3) 0.861b

Diabetes mellitus 54 (18.4) 46 (17.6) 0.806b

Hypertension 124 (42.3) 112 (42.9) 0.888b

DFI < 1 yr 180 (61.4) 159 (60.9) 0.901b

MSKCC risk group 0.814b

Good 61 (20.8) 60 (23.0)
Intermediate 193 (65.9) 163 (62.5)
Poor 37 (12.6) 35 (13.4)
Unknown 2 (0.7) 3 (1.1)

Heng risk criteria 0.913b

Good 60 (20.5) 54 (20.7)
Intermediate 185 (63.1) 160 (61.3)
Poor 46 (15.7) 44 (16.9)
Unknown 2 (0.7) 3 (1.1)

Lung metastasis 216 (73.7) 187 (71.6) 0.584b

Liver metastasis 40 (13.7) 23 (8.8) 0.073b

Lymph node metastasis 101 (34.5) 91 (34.9) 0.922b

Bone metastasis 69 (23.5) 72 (27.6) 0.276b

Brain metastasis 16 (5.5) 20 (7.7) 0.294b

Other metastases 75 (25.6) 72 (27.6) 0.597b

Number of metastasis sites 0.967b

1 138 (47.1) 121 (46.4)
2 103 (35.2) 90 (34.5)
3 34 (11.6) 34 (13.0)
≥ 4 18 (6.1) 16 (6.1)

Second line treatment 121 (41.3) 107 (41.0) 0.943b

Values are presented as median (interquartile range) or number (%).
SU = sunitinib, PZ = pazopanib, BMI = body mass index, ECOG-PS = Eastern Cooperative Oncology Group 
performance status, DFI = disease-free interval, MSKCC = Memorial Sloan Kettering Cancer Center.
aThe Mann-Whitney U test; bThe χ2 test.
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Univariable and multivariable Cox regression analyses of the prognostic factors for OS among 
patients with mRCC treated with SU and PZ are shown in Table 3. The results of multivariate 
analysis indicated that the prognostic factors associated with a significantly shorter OS included 
a lower body mass index (BMI) (hazard ratio [HR], 0.91; 95% CI, 0.86–0.95), ECOG-PS of 2 or 
higher (HR, 1.84; 95% CI, 1.18–2.88), and poor Heng risk criteria (HR, 6.54; 95% CI, 2.10–20.8). 
Metastases in the liver (HR, 2.24; 95% CI, 1.52–3.30) and bone (HR, 1.67; 95% CI, 1.23–2.30) were 
also associated with a significantly shorter OS.

DISCUSSION

The results of our study indicate that although dose reduction was more frequent in the SU 
group than in the PZ group, both SU and PZ had similar efficacy as the first-line treatment for 
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Table 2. Response rates and adverse events
Variables SU (n = 293) PZ (n = 261) P valuea

Response, No. (%) 0.102
CR 11 (3.8) 17 (6.5)
PR 83 (28.3) 78 (29.9)
SD 110 (37.5) 86 (33.0)
Progressive disease 17 (5.8) 27 (10.3)
Unknown 72 (24.6) 53 (20.3)

ORR (CR + PR) 94 (32.1) 95 (36.4) 0.464
Disease control rate (CR + PR + SD) 204 (69.6) 181 (69.4) 0.464
Dose reduction, No. (%) 152 (51.9) 108 (41.4) 0.013
Drug interruption, No. (%) 26 (8.9) 20 (7.7) 0.606
Adverse event, No. (%)

Grade 3 toxicity 52 (17.7) 30 (11.5) 0.039
Grade 4 toxicity 4 (1.4) 3 (1.1) 0.820
Overall toxicity 244 (83.3) 207 (79.3) 0.231

SU = sunitinib, PZ = pazopanib, CR = complete response, PR = partial response, ORR = objective response rate, SD 
= stable disease.
aThe χ2 test.
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Fig. 1. Kaplan-Meier analysis of OS and PFS stratified by targeted therapy. (A) PFS. SU 9.0 months (95% CI, 7.3–10.9) vs. PZ 10.1 months (95% CI, 8.3–12.4);  
P = 0.552 (log-rank test). (B) OS. SU 36.5 months (95% CI, 29.0–47.9) vs. PZ 40.2 months (95% CI, 31.3–51.2); P = 0.955 (log-rank test). 
OS = overall survival, PFS = progression-free survival, SU = sunitinib, CI = confidence interval, PZ = pazopanib.
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Korean patients with mRCC. Lower BMI, ECOG-PS > 2, synchronous metastasis, poor Heng 
risk criteria, and liver and bone metastases were associated with a shorter OS.

Although both SU and PZ are approved as the first-line treatment of mRCC, the efficacy and 
safety of the two drugs remain unclear. Previously, the COMPARZ study showed that PZ is not 
inferior to SU with respect to PFS.8,9

In the PISCES study, 70% of patients who had experienced both drugs preferred PZ compared 
to only 22% who preferred SU.11 Recently, a large retrospective study by the International 
Metastatic RCC Database Consortium confirmed in real-world practice that SU and PZ 
showed similar efficacy as the first-line setting for mRCC and that they did not affect 
oncologic outcomes with subsequent second-line treatment.12 Consistent with previous 
studies, there was no significant difference in OS between the SU and PZ groups in the 
present study.8,11,12

In a retrospective comparison of ethnicity with respect to tolerability, the side effects of 
SU were reportedly higher in Asian patients than in those of other ethnicities. Inter-ethnic 
pharmacokinetic and pharmacogenomics differences could account for the variation in 
tolerability and are still under study.13-15 In our results, the incidence of grade 3 adverse 
events and drug reduction was significantly lower in patients treated with PZ than in patients 
treated with SU. The proportion of elderly and female patients was higher in the PZ group, 
which implies that clinicians preferred PZ for patients expected to have a relatively low 
tolerance. Although, regardless of treatment, actual adverse events did not differ between 
young and old ages, male patients had more overall adverse events compared to female 
patients (Supplementary Table 2).
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Table 3. Prognostic factors for OS among patients treated with SU and PZ
Variables Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value
Age > 60 yr 0.74 (0.56–0.99) 0.048 0.82 (0.61–1.11) 0.196
Sex, male 0.86 (0.61–1.21) 0.401 - -
BMI (continuous) 0.88 (0.84–0.92) 0.001 0.91 (0.86–0.95) 0.001
Ever smoker (vs. non-smoker) 0.89 (0.66–1.21) 0.482 - -
ECOG-PS (vs. 0–1) > 2 2.26 (1.49–3.43) 0.001 1.84 (1.18–2.88) 0.007
Synchronous metastasis 2.12 (1.56–2.87) 0.001 1.35 (0.91–1.99) 0.129
Diabetes mellitus 1.39 (0.98–1.97) 0.06 - -
Hypertension 1.02 (0.76–1.36) 0.88 - -
MSKCC risk (vs. good)

Intermediate 1.93 (1.27–2.94) 0.002 0.78 (0.31–2.04) 0.625
Poor 5.34 (3.26–8.76) 0.001 0.51 (0.16–1.59) 0.252

Heng risk (vs. good)
Intermediate 1.99 (1.28–3.09) 0.002 1.81 (0.66–4.97) 0.247
Poor 7.21 (4.43–11.7) 0.001 6.54 (2.10–20.8) 0.001

Lung metastasis 1.02 (0.74–1.40) 0.883 - -
Liver metastasis 2.33 (1.59–3.40) 0.001 2.24 (1.52–3.30) 0.001
Lymph node metastasis 1.46 (1.09–1.95) 0.011 1.24 (0.91–1.68) 0.166
Bone metastasis 2.13 (1.58–2.88) 0.001 1.67 (1.23–2.30) 0.001
Brain metastasis 1.37 (0.79–2.36) 0.257 - -
Other metastasises 1.13 (0.82–1.56) 0.435 - -
SU (vs. PZ) 0.991 (0.74–1.32) 0.951 - -
Dose reduction 0.76 (0.57–1.01) 0.064 - -
Drug interruption 0.55 (0.31–1.01) 0.051 - -
OS = overall survival, SU = sunitinib, PZ = pazopanib, HR = hazard ratio, CI = confidence interval, BMI = body mass index, ECOG-PS = Eastern Cooperative 
Oncology Group performance status, MSKCC = Memorial Sloan Kettering Cancer Center.
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However, the relatively low tolerability of SU may be attributed to the fixed dose and schedule 
regimen. Several recent studies have shown improved clinical results of tolerability in patients 
receiving a modified SU schedule and dose.16-22 The RESTORE trial showed better SU tolerability 
in patients using a new 2/1 schedule compared to those using the 4/2 schedule.18 The study 
was conducted on 74 Korean patients and did not find any significant differences in ORR and 
PFS between the 4/2 and 2/1 schedules. A Chinese study of 108 patients with mRCC and three 
different SU treatment schedules reported a longer PFS and tolerability in the group receiving the 
2/1 schedule compared to that in the other groups.17 Furthermore, Lalani et al.16 reported similar 
results in patients with mRCC treated with an individualized SU dose and schedule compared 
to those treated with the standard dose. Because our study included patients treated with the 
standard SU treatment, future studies are necessary to compare patients treated with a modified 
SU treatment such as the 2/1 schedule and those treated with PZ. In clinical practice, schedule 
and dose optimization of drugs are important to maximize the therapeutic efficacy and safety.

Albiges et al.23 reported that patients with BMI of ≥ 25 kg/m2 had longer OS than those 
with BMI of < 25 kg/m2 (HR, 0.83; 95% CI, 0.73–0.95). They showed that the expression of 
fatty acid metabolism-related genes was relatively low in patients with high BMI, and these 
patients showed a higher survival rate than patients with normal BMI. In our study, high BMI 
was one of the prognostic factors that positively affected the OS (HR, 0.88; 95% CI, 0.6–0.9; 
P = 0.001). Most of the patients in both groups had BMI < 25 kg/m2, but the trend of BMI for 
OS was consistent with that in previous studies.

In addition, our results showed that bone and liver metastases were negative prognostic 
factors for OS in patients with mRCC. These prognostic factors are consistent with those 
reported in previous studies24,25; however, the rationale for the poor clinical outcome of 
patients with bone or liver metastasis is unclear.26,27

The strengths of the present study include the clinical outcomes among Asian patients in the 
latest TKI treatment era. A retrospective study of the Surveillance, Epidemiology, and End 
Results-Medicare database found that patients treated in the late targeted therapy era (2010–
2012) had a longer OS than those treated in the early targeted therapy era (2006–2009).10 The 
authors suggested that the increased physician facility for TKI therapy affected the outcome. 
Their results support the advantages of our study, including patient care by clinicians with 
TKI treatment experience.

With its retrospective research design, the present study has several limitations. As previously 
stated, the choice of the TKI treatment was at the discretion of the treating clinician. 
Also, our study included only patients treated with the standard treatment schedule of SU, 
which could have affected tolerability in the SU group. We did not undertake a detailed 
analysis of adverse events but provided the frequency of moderate-grade toxicity that 
affected the sequence of treatment. The inherent limitations of multicenter studies include 
inconsistencies in clinical practice and examination. However, these variations reflect the 
real-world clinical experiences of physicians and patients.

In summary, our results demonstrated that although patients with mRCC treated with SU 
showed more frequent dose reduction than those treated with PZ, the efficacy of the two 
drugs was similar. Poor OS was associated with lower BMI, poor PS, poor Heng risk criteria, 
liver metastasis, and bone metastasis. Further research is needed to identify factors for 
individualized drug selection to optimize treatment efficacy and safety.
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SUPPLEMENTARY MATERIALS

Supplementary Table 1
Comparison of complete and PR patients vs. stable and progressive disease patients

Click here to view

Supplementary Table 2
Adverse events difference according to the age and the sex, regardless of treatment

Click here to view

Supplementary Fig. 1
(A) OS difference between SU and PZ groups who received second line therapy. SU: median 
30.0 months 95% CI (22.6–37.4) vs. PZ: median 32.9 months 95% CI (27.0–37.0), log-rank P 
value = 0.289. (B) OS difference between SU and PZ groups with dose reduction. SU: median 
42.3 months 95% CI (34.6–50.1) vs. PZ; median 43.3 months 95% CI (not estimated), log-
rank P value = 0.971. (C) OS difference between SU and PZ groups without dose reduction. 
SU: median 29.2 months 95% CI (24.0–34.4) vs. PZ: median 35.6 months 95% CI (21.0–50.3), 
log-rank P value = 0.909. (D) OS difference in SU group with or without dose reduction. 
Without dose reduction: median 29.2 months 95% CI (24.0–34.4) vs. dose reduction: median 
42.3 months 95% CI (34.6–50.1), log-rank P value = 0.162. (E) OS difference in PZ group with 
or without dose reduction. Without dose reduction median 35.6 months 95% CI (21.0–50.3) 
vs. dose reduction median 43.3 months 95% CI (not estimated), log-rank P value = 0.259.

Click here to view
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