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Background: Pazopanib was recommended as first-line treatment option for Metastatic renal cell 
carcinoma (mRCC), while evidence from strictly selected patients has poor external validity and clinical 
characteristics are complex in real-world clinical practice. This study aimed to illustrate the survival benefits 
and safety of pazopanib monotherapy using real-world data of mRCC patients.
Methods: This was a retrospective, multicenter, cohort study. We recruited adult patients with 
International Metastatic renal cell carcinoma Database Consortium (IMDC) favorable- and intermediate-
risk mRCC receiving first-line pazopanib from May 2017 to February 2020. Patients were treated with 
pazopanib 800 mg or 600 mg orally once daily. Treatment efficacy, and drug safety were analyzed. Response 
was evaluated using the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1. Drug safety 
was assessed according to the grade of treatment-related adverse reactions. 
Results: Based on IMDC risk stratification, there were 46 (32.2%) patients in the favorable-risk group 
and 97 (67.8%) patients in the intermediate-risk group. The median progression-free survival (PFS) of the 
entire cohort, favorable- and intermediate risk groups was 21.2, 27.1 and 17.2 months, respectively. In the 
intermediate-risk group, PFS was much longer in patients with 1 risk factor than in patients with 2 risk 
factors, with a median of 25.9 months versus 11.2 months (P<0.0001). Patients with lung metastasis only had 
longer PFS than those with bone metastasis only, with a median PFS of 25.9 vs. 21.2 months, respectively. 
Furthermore, local therapy for the metastatic site appeared to benefit patients in the IMDC favorable-risk 
group but not those in the IMDC intermediate-risk group. The best response was 40/140 (29%) partial 
response (PR), 86/140 (61%) stable disease (SD), and 14/140 (10%) progressive disease (PD). The most 
common adverse drug reactions (ADRs) were change in hair color (47.7%), hypertension (40.0%), diarrhea 
(40.0%), proteinuria (38.5%), elevation of transaminase (35.4%), and hand–foot skin reaction (32.3%).
Conclusions: This real-world data analysis recommended that patients in intermediate-risk group need to 
be further stratified according to the number of risk factors. Pazopanib was most suitable for patients with lung 
metastasis only. Local treatment for metastatic lesions should only be recommended in IMDC favorable patients.
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Introduction

Renal cell carcinoma (RCC) is one of the most common 
malignant tumors of the urinary system, accounting for 
about 5% and 3% of all new adult male and female cancer 
cases, respectively (1). Clear cell RCC (ccRCC) is the most 
common and highly malignant pathological type of RCC, 
accounting for 70–85% of all patients with renal cancer. 
Approximately 25–30% of patients with ccRCC have 
metastases at first diagnosis (2). The prognosis of metastatic 
RCC (mRCC) can be predicted according to the risk 
stratification of the International Metastatic RCC Database 
Consortium (IMDC) (3,4). Previous studies have indicated 
that 17–23% of patients with mRCC are in the IMDC 
favorable-risk group, while approximately 52% of patients 
are in the intermediate-risk group (5,6). With no standard 
predictive biomarker available to aid in therapy selection, 
the current individualized treatment of patients with mRCC 
relies on validated prognostic risk models. 

In recent years, the combination of tyrosine kinase 
inhibitors (TKI) and immune checkpoint inhibitors (ICPIs), 
including anti–programmed cell death-1 (PD-1) antibody, 
anti–programmed death ligand 1 (PD-L1) antibody, and 
anti–cytotoxic T-lymphocyte–associated antigen 4 (CTLA4) 
antibody, has significantly improved the prognosis of mRCC 
(7-9). Several clinical trials have confirmed the advantages 
of novel regimens of vascular endothelial factor receptor 
(VEGFR) inhibitor monotherapy in first-line treatment 
(10,11). According to the National Comprehensive Cancer 
Network (NCCN) guidelines, pazopanib, sunitinib, 
and axitinib plus pembrolizumab (anti-PD-1) are now 
recommended as the first-line treatment of patients with 
IMDC favorable-risk mRCC, while ipilimumab (anti-
CTLA4) plus nivolumab (anti-PD-1) or axitinib plus 
pembrolizumab are indicated in the first-line treatment of 
patients with intermediate risk (12). However, the outcomes 
of different treatment options are highly heterogeneous, 
and the individualized selection of the best first-line option 
is essential for the treatment of mRCC.

The CheckMate-214 study compared the efficacy of 
PD-1 plus CTLA4 antibody and VEGFR inhibitor in the 
first-line treatment of patients stratified by IMDC risk  
group (13). Combination therapy with nivolumab plus 
ipilimumab was superior over sunitinib in patients in the 
IMDC intermediate- or poor-risk groups, but sunitinib 
yielded better outcomes in favorable-risk patients (13). 
In the phase III KEYNOTE-426 and KEYNOTE-581/
CLEAR studies, pembrolizumab plus axitinib and 
pembrolizumab plus lenvatinib were not superior to 
sunitinib with respect to overall survival (OS) in patients in 
the IMDC favorable-risk subgroup (14,15). Based on the 
current research results, the recommended treatment for 
IMDC intermediate- and poor-risk patients is a VEGFR 
inhibitor plus a PD-1/PD-L1 antibody, or nivolumab 
plus ipilimumab. However, due to the economic burden 
of long-term medication and health insurance policies, 
patients with IMDC favorable risk, especially in China, are 
still recommended targeted agent monotherapy such as 
sunitinib and pazopanib. Besides, although previous studies 
have provided the survival benefits and safety of pazopanib 
targeted therapy, due to the strictly selected patients has 
poor external validation and the clinical characteristics 
are complex in real-world clinical practice, it is necessary 
to study the real-world evidence to provide insight into 
the effectiveness and tolerability of pazopanib in clinical 
practice, which can be contrasted with the more selected 
patient populations entering prospective clinical trials.

The treatment options for IMDC intermediate-
risk patients are the most controversial. Among these 
patients, those with 1 risk factor may be more suitable 
for targeted agent monotherapy, while patients with 
2 risk factors may obtain better survival benefits from 
nivolumab plus ipilimumab. Indeed, the CheckMate-214 
study also suggested that intermediate-risk patients be 
further stratified to more accurately predict treatment 
outcomes (13). Several previous studies have reported 
survival differences between patients with IMDC 1 vs. 2 risk 
factors (16-19). However, previous first-line randomized 
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controlled studies used sunitinib as the standard treatment 
option, and data on the treatment of IMDC favorable- and 
intermediate-risk patients with pazopanib are lacking. 

To this end, this study aimed to illustrate the survival 
benefits and drug safety of single pazopanib treatment 
using real-world data of patients with IMDC favorable- 
and intermediate-risk mRCC. We present the following 
article in accordance with the STROBE reporting 
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-22-312/rc).

Methods

Patients 

This was a retrospective, multicenter, cohort study of  
143 patients with mRCC from 3 independent cancer centers 
in China who received pazopanib targeted therapy between 
May 2017 and February 2020. The clinicopathological data 
of the patients were collected from the medical records 
of each center. Considering the adequate sample size and 
long-term follow-up period, all patients with pazopanib 
targeted therapy from 3 independent cancer centers from 
May 2017 to February 2020 were included in the candidate 
study population and the sample size was determined 
according to inclusion and exclusion criteria. All patients 
had been treated in a ‘real-life’ setting outside clinical trials 
and received their first dose of pazopanib according to their 
own tolerance. Patients were treated with pazopanib 800 
mg (n=54) or 600 mg (n=89) orally once daily until disease 
progression, occurrence of unacceptable toxicity, or death. 
Dose modification or discontinuation was administered 
according to the patient’s tolerance. The inclusion criteria 
were as follows: (I) patients were aged ≥18 years; (II) 
patients had a histological or cytological diagnosis of RCC 
(either ccRCC or non-ccRCC) and had radiologically 
measurable metastatic disease; (III) patients had an IMDC 
risk stratification of favorable or intermediate risk; and (IV) 
patients received pazopanib as a first-line treatment. The 
exclusion criteria were as follows: (I) patients received first-
line targeted therapies other than pazopanib; (II) patients 
received neoadjuvant therapy; (III) patients had an IMDC 
risk stratification of poor risk; and (IV) patients had no clear 
progression time and relapse/metastasis date. According 
to the guidelines, targeted agent monotherapy is not 
recommended for IMDC poor-risk patients, so our study 
did not include these patients. In addition, 6 patients on 

drugs other than pazopanib as a first-line targeted therapy 
and 11 patients on neoadjuvant treatment were excluded. 
After removing 16 IMDC poor-risk patients, a total of 
143 IMDC favorable- and intermediate-risk patients with 
mRCC who received pazopanib as a first-line treatment 
were enrolled in our study. 

The patients were classified as IMDC favorable, 
intermediate, or poor risk if they had 0, 1 or 2, or ≥3 of 
the following risk factors: (I) time from initial diagnosis to 
initiation of therapy <1 year; (II) Karnofsky Performance 
Status (KPS) <80%; (III) serum hemoglobin level < lower 
limit of normal (LLN); (IV) serum corrected calcium level 
> upper limit of normal (ULN); (V) absolute neutrophil 
count > ULN; and (VI) platelet count > ULN. Laboratory 
test results were standardized against institutional ULN and 
LLN values when appropriate. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by the ethics committee 
of Fudan University Shanghai Cancer Center (Ethical 
IRB No. 050432-4-1911D, Shanghai, China).  All patients 
participating in this study signed informed consent forms.

Assessment

The primary endpoint was progression-free survival 
(PFS), which was defined as the period between the date 
of commencement of first-line pazopanib treatment and 
the date of discontinuation of the treatment due to disease 
progression or death from any cause. Other study objectives 
included overall response rate (ORR); safety; and correlation 
among PFS and several factors, including age, IMDC risk 
stratification and factors, metastatic information, and local 
treatment history. 

Patient responses were evaluated using the Response 
Evaluation Criteria in Solid Tumors (RECIST) version 1.1 
by 3 authors. The dose of the drug was determined by the 
treating physician according to the patient’s condition. The 
timing of assessments was at the discretion of the treating 
physician and usually occurred once every 3 months. 
The clinical follow-up included history taking, physical 
examination, and biochemistry test every 2 to 4 weeks, and 
radiological imaging test every 3 months. For patients who 
lost to clinical follow up, telephone interviews or online 
follow-up were performed to confirm the survival status and 
other follow-up information.

Treatment-related adverse drug reactions (ADRs) were 
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recorded by each physician according to the National 
Cancer Institute Common Terminology Criteria for 
Adverse Events (NCI-CTCAE) version 4.0. Patients with 
grade 1 ADRs were managed symptomatically without 
lowering the dose or withdrawing the drug. If grade  
2 ADRs occurred, patients were required to reduce the drug 
dose until the ADRs resolved to ≤ grade 1. If grade 3 ADRs 
occurred, pazopanib was withheld until the ADRs decreased 
to ≤ grade 1.

Statistical analysis

Continuous variables were reported as means ± standard 
deviation (SD), medians, and ranges; categorical variables 
were reported as number and percentage of the total 
population. To account for some missing data responses, 
we performed multiple imputations by intervention 
assignment. We used the multivariable imputation by 
chained equations procedure, creating 5 imputed datasets 
and combing regression results. Evaluations were based on 
point estimates and 95% CIs. 

In the descriptive analyses of PFS, the cumulative 
probability of being event-free at each time in the whole 
study population, as well as in each subgroup, was 
computed using the Kaplan–Meier product limit estimator. 
Kaplan–Meier curves in the different classes of each 
factor were compared with the log-rank test. To assess the 
relative prognostic role of each factor, while adjusting for 
other factors, a series of univariate and multivariate Cox 
models were fitted to the data with PFS as the dependent 
variable. Variables which had significant prognostic value 
in the univariate Cox regression were included in the final 
multivariate Cox regression analysis, and variables with 
P<0.05 in both univariate and multivariate Cox regression 
analyses were identified as independent prognostic factors.

The proportions of patients showing overall responses 
were computed and compared in different classes of each 
factor using the chi-square test for heterogeneity or the chi-
square test for trend, as appropriate.

Statistical software used in this study was RStudio 
of version 1.3 and the cutoff for P-value of statistical 
significance was defined at 0.05.

Results

Clinicopathological features 

The data of 143 patients with IMDC favorable- and 

intermediate-risk mRCC treated by pazopanib as a first-line 
therapy were collected from 3 independent cancer centers. 
The overall characteristics of the patients are summarized 
in Table 1. 

The mean age of the study cohort was 58.19±11.12 years, 
and there were 106 males (74.1%) and 37 females (25.9%). 
ccRCC was the most common histological type, accounting 
for 83.9% (120/143) of patients. In addition, there were 
10.5% (15/143) patients with non-ccRCC and 5.6% (8/143) 
patients with unclassified RCC. The mean size of the 
primary kidney tumor was 6.97±2.57 cm, with 52 (36.4%) 
cases lager than 7 cm and 47 (32.9%) smaller than 7 cm.

Based on IMDC risk stratification, 46 (32.2%) patients 
had a favorable prognosis, and 97 (67.8%) patients had an 
intermediate prognosis. In the intermediate-risk group, 
60 (61.9%) patients had 1 risk factor, and 37 (38.1%) 
patients had 2 risk factors. The demographic, disease, and 
clinical characteristics of the patients analyzed by IMDC 
and Memorial Sloan Kettering Cancer Center (MSKCC) 
stratification are summarized in Table 1 and supplementary 
Table 1.

Imaging examination and puncture biopsy confirmed 
44 (30.8%) cases of lung metastasis, 9 (6.3%) cases of bone 
metastasis, and 21 (13.2%) cases of other single organ 
metastasis. In addition, 44 (30.8%) patients had multiple 
organ metastases including lung metastasis, while 17 
(11.9%) patients had multiple organ metastases that did not 
include lung metastasis. 

In the follow-up treatment, 100 (69.9%) patients did not 
receive local treatment for the metastatic lesions, 14 (9.8%) 
patients underwent primary site resection, and 22 (15.4%) 
patients received surgical resection of the metastatic lesions.

The hematological indexes of the patients before 
and 3 months after targeted treatment were analyzed. 
Granulocytes (P<0.001), platelet (P<0.001) and hemoglobin 
(P=0.009) were significantly decreased 3 months after 
treatment, but creatine (P<0.001), blood urea nitrogen 
(BUN; P=0.028) and eosinophil (P<0.001) was significantly 
increased 3 months after treatment (Table 2).

Effectiveness: PFS

A total of 103 patients received only first-line targeted 
treatment with pazopanib. Among these patients, 66 were 
under treatment, and 37 had discontinued treatment. 
Thirty-four patients switched to second-line targeted 
therapy. Among these patients, 24 were treated with 
axitinib, 6 were treated with everolimus, 3 were treated with 
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Table 1 Overall disease characteristics and by IMDC subgroup

Characteristics Overall (N=143) Favorable risk (N=46) Intermediate risk (N=97)

Center, n (%)

FUSCC 75 (52.4) 23 (50.0) 52 (53.6)

FMUUH 38 (26.6) 12 (26.1) 26 (26.8)

HMUTH 30 (21.0) 11 (23.9) 19 (19.6)

Gender, n (%)

Male 106 (75.5) 36 (78.3) 70 (72.2)

Female 37 (25.9) 10 (21.7) 27 (27.8)

Age

N 142 46 96

Mean (SD) 58.19 (11.12) 59.41 (9.52) 57.60 (11.81)

Median (Q1, Q3) 59.50 (51.25, 66.00) 60.00 (54.50, 66.50) 59.00 (50.75, 66.00)

Min, Max 25.00–81.00 30.00–79.00 25.00–81.00

Missing, n (%) 1 (0.7) 0 (0) 1 (1.0)

Pathological type, n (%)

ccRCC 120 (83.9) 42 (91.3) 78 (80.4)

Non-ccRCC 15 (10.5) 1 (2.2) 14 (14.4)

Missing 8 (5.6) 3 (6.5) 5 (5.2)

Maximum tumor size (cm)

N 99 27 72

Mean (SD) 6.97 (2.57) 6.84 (2.11) 7.01 (2.74)

Median (Q1, Q3) 7.00 (4.95, 9.00) 7.00 (5.10, 7.90) 7.00 (4.80, 9.00)

Range 1.00–13.00 3.00–12.00 1.00–13.00

<7, n (%) 47 (32.9) 13 (28.3) 34 (35.0)

≥7, n (%) 52 (36.4) 14 (30.4) 38 (39.2)

Missing, n (%) 44 (30.8) 19 (41.3) 25 (25.8)

Laterality, n (%)

Bilateral 1 (0.7) 0 (0) 1 (1.0)

Right 71 (49.7) 19 (41.3) 52 (53.6)

Left 68 (47.6) 26 (56.5) 42 (43.3)

Missing 3 (2.1) 1 (2.2) 2 (2.1)

IMDC risk factors, n (%)

0 46 (32.2) 46 (100.0) 0 (0)

1 60 (37.7) 0 (0) 60 (61.9)

2 37 (23.3) 0 (0) 37 (38.1)

Table 1 (continued)
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Table 1 (continued)

Characteristics Overall (N=143) Favorable risk (N=46) Intermediate risk (N=97)

Location of metastatic sites, n (%)

NA 10 (7.0) 2 (4.3) 8 (8.2)

Single metastasis, n (%)

Lung 44 (30.8) 20 (43.5) 24 (24.7)

Bone 9 (6.3) 2 (4.3) 7 (7.2)

Others 19 (13.2) 5 (10.9) 14 (14.4)

Multiple metastases, n (%)

Including lung 44 (30.8) 14 (30.4) 30 (30.9)

Excluding lung 17 (11.9) 3 (6.5) 14 (14.4)

Baseline number of R/M organs, n (%)

0 10 (7.0) 2 (4.3) 8 (8.2)

1 72 (50.3) 27 (58.7) 45 (46.4)

2 39 (27.3) 15 (32.6) 24 (24.7)

≥3 22 (15.4) 2 (4.3) 20 (20.6)

Partial treatment, n (%)

No partial treatment 100 (69.9) 31 (67.4) 69 (71.1)

Primary site resection 14 (9.8) 3 (6.5) 11 (11.3)

Metastasis site resection 22 (15.4) 9 (19.6) 13 (13.4)

Missing 7 (4.9) 3 (6.5) 4 (4.1)

IMDC, International Metastatic renal cell carcinoma Database Consortium; FUSCC, Fudan University Shanghai Cancer Center; FMUUH, 
Fujian Medical University Union Hospital; HMUTH, Harbin Medical University Tumor Hospital; SD, standard deviation; ccRCC, clear cell 
renal cell carcinoma; R/M, relapse/metastasis; NA, not available.

Table 2 Blood indexes before and after targeted therapy

Index Before target targeted (N=143) 3 months after targeted therapy (N=143) Change from baseline (N=143) P value*

GRAN 0.001

Mean (SD) 3.64 (1.53) 3.25 (1.12) −0.39 (1.40)

Median (Q1, Q3) 3.53 (2.50, 4.40) 3.20 (2.53, 3.70) −0.24 (−0.80, 0.30)

Min, Max 0.50, 10.20 0.50, 8.10 −7.00, 4.34

Lymphocyte 0.65

Mean (SD) 1.80 (1.43) 1.74 (0.74) −0.54 (1.42)

Median (Q1, Q3) 1.58 (1.10, 2.10) 1.58 (1.20, 2.20) −0.05 (−0.28, 0.40)

Min, Max 0.18, 16.40 0.26, 3.37 −15.00, 2.47

Table 2 (continued)
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Table 2 (continued)

Index Before target targeted (N=143) 3 months after targeted therapy (N=143) Change from baseline (N=143) P value*

Eosinophil <0.001

Mean (SD) 0.14 (0.15) 0.26 (0.40) 0.12 (0.38)

Median (Q1, Q3) 0.10 (0.05, 0.18) 0.14 (0.08, 0.23) 0.02 (−0.02, 0.09)

Min, Max 0.00, 1.40 0.00, 2.08 −0.75, 1.91

PLT <0.001

Mean (SD) 215.52 (71.76) 197.89 (65.77) −17.64 (46.66)

Median (Q1, Q3) 207.00 (161.00, 261.00) 185.00 (152.00, 242.00) −10.00 (−40.00, 8.00)

Min, Max 43.00, 460.00 60.00, 398.00 −196.00, 101.00

Hemoglobin 0.009

Mean (SD) 133.17 (21.21) 129.89 (21.07) −3.28 (14.79)

Median (Q1, Q3) 132.00 (118.00, 151.00) 128.00 (117.00, 145.00) −4.00 (−12.00, 4.00)

Min, Max 78.00, 188.00 84.00, 185.00 −39.00, 54.00

LDH 0.158

Mean (SD) 211.12 (124.02) 228.55 (242.75) 17.43 (146.83)

Median (Q1, Q3) 183.00 (158.00, 219.00) 187.00 (166.00, 213.00) 5.00 (−20.00, 34.00)

Min, Max 110.00, 1,424.00 100.00, 3,000.00 −317.00, 1,576.00

Calcium 0.235

Mean (SD) 2.26 (0.18) 2.25 (0.21) −0.01 (0.12)

Median (Q1, Q3) 2.23 (2.19, 2.40) 2.25 (2.10, 2.36) 0.00 (−0.10, 0.08)

Min, Max 1.18, 2.75 1.60, 2.96 −0.43, 0.31

Creatine <0.001

Mean (SD) 90.90 (30.41) 97.25 (33.51) 6.35 (21.17)

Median (Q1, Q3) 88.00 (70.00, 103.00) 95.00 (74.00, 110.00) 4.00 (−5.00, 14.00)

Min, Max 40.00, 260.00 47.00, 356.00 −49.00, 126.00

BUN 0.028

Mean (SD) 6.01 (2.05) 6.27 (1.96) 0.26 (1.41)

Median (Q1, Q3) 5.60 (4.58, 7.27) 5.58 (3.90, 7.40) 0.20 (−0.47, 0.79)

Min, Max 1.92, 15.50 3.10, 14.10 −3.54, 5.54

Urine protein 0.071

Mean (SD) 0.28 (0.65) 0.33 (0.63) 0.05 (0.32)

Median (Q1, Q3) 0.00 (0.00, 0.00) 0.00 (0.00, 1.00) 0.00 (0.00, 0.00)

Min, Max 0.00, 3.00 0.00, 3.00 −1.00, 1.00

*, paired t-test. GRAN, Granulocytes; SD, standard deviation; PLT, platelet; LDH, lactate dehydrogenase; BUN, blood urea nitrogen.
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sorafenib, and 1 received sunitinib treatment. Furthermore, 
6 patients switched to third-line targeted treatment after 
the failure of second-line therapy (Table S1).

The median follow-up time was 24.7 months, and the 
median PFS was 21.2 months (95% CI, 17.19–27.14; 
Figure 1). The PFS of patients in the IMDC favorable-
risk group was significantly better than that of patients in 
the IMDC intermediate-risk group, with a median PFS 
of 27.1 months and 17.2 months, respectively (P=0.0019; 
Figure 2A). In the intermediate-risk group, PFS was much 
longer in patients with 1 risk factor than in those with  
2 risk factors, with a median PFS of 25.9 vs. 11.2 months, 
respectively (P<0.0001; Figure 2B). Patients with lung 
metastasis only had longer PFS than those with bone 

metastasis only (median 25.9 vs. 21.2 months, respectively). 
Patients with multiple metastases including lung metastasis 
had longer PFS than patients with multiple metastases 
without lung metastasis (median 31.0 vs. 11.21 months, 
respectively; P=0.0051; Figure 3A). Patients with a single 
metastatic organ at baseline had longer PFS than patients 
with multiple metastases at the time of diagnosis (P=0.0009; 
Figure 3B), while patients with 2 metastatic organs had 
better PFS than patients with 3 or more metastatic organs 
(P=0.000; Figure 3C). When pazopanib effectiveness was 
assessed in patients aged ≥65 and <65 years, the survival 
profile was generally similar between the 2 age groups 
(Figure 3D). PFS was longer in patients who received 
primary kidney tumor resection, and local therapy for 
the metastatic site seemed to benefit patients in the 
IMDC favorable-risk group but not those in the IMDC 
intermediate-risk group (Figure 4A,4B). Survival details 
are summarized in Table 3. To identify potential prognostic 
factors, univariate and multivariate Cox proportional 
hazard models for overall PFS were performed. Male 
gender (P=0.018), higher IMDC risk factors (P=0.005), 
and a higher baseline number of relapsed/metastatic organs 
(P=0.004) were significantly correlated with poor PFS in 
both the univariate and multivariate Cox proportional 
hazard models, which further verified our conclusions. In 
addition, abnormal eosinophil count (P=0.007), abnormal 
hemoglobin (P=0.023), and abnormal lactate dehydrogenase 
(LDH; P=0.011) were significantly correlated with poor 
outcomes in the univariate Cox regression model but not in 

Figure 1 Overall progression free survival of 143 patients treated 
with pazopanib.

Figure 2 Survival time based on IMDC stratification. (A) The PFS of patients in the IMDC favorable-risk group was significantly better 
than that of patients in the IMDC intermediate-risk group; (B) the PFS was significantly longer in patients with 1 risk factor than in patients 
with 2 risk factors. IMDC, International Metastatic renal cell carcinoma Database Consortium; PFS, progression-free survival.
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Figure 3 Survival time based on metastatic site and age category. (A) Survival curves revealed the impact of different metastatic sites on 
survival time; patients with lung metastasis only had better PFS than those with bone metastasis only. (B) Patients with a single metastatic 
organ had a longer PFS than those with multiple metastatic organs. (C) Patients with 2 metastatic organs had better PFS than patients 
with 3 or more metastatic organs. (D) There was no significant difference in survival time between patients aged ≥65 and <65 years. PFS, 
progression-free survival.

the multivariate Cox model (Table 4).

Antitumor activity: response rate 

According to the radiology review, the best response for 
pazopanib treatment was 40/140 (29%) partial response 
(PR), 86/140 (61%) stable disease (SD), and 14/140 
(10%) progressive disease (PD). The response rate was 
significantly associated with IMDC risk stratification, being 
20/46 (43%) in the favorable-risk group and 20/94 (21%) 
in the intermediate-risk group (P=0.007). Additionally, 
low IMDC risk factors were significantly correlated with 
the best response rate (P=0.027; Table 5). A waterfall plot 
revealed the changes in tumor size by treatment response 
and IMDC risk stratification (Figure 4C,4D).

Safety

ADRs (all grades) were reported in 65 patients (45.5%). 
The most common ADRs were change in hair color (47.7%), 
hypertension (40.0%), diarrhea (40.0%), proteinuria 
(38.5%), elevation of transaminase (35.4%), and hand–foot 
skin reaction (32.3%). In addition, neutrocytopenia (12.3%), 
rash (9.2%), thrombocytopenia (10.8%), hypothyroidism 
(7.7%), and anemia (6.2%) were also reported (Table 6). 

Discussion

This real-world data analysis found that patients in the 
IMDC favorable-risk group had the best prognosis and 
drug response, and patients in the intermediate-risk group 
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Figure 4 PFS was longer in patients who received primary kidney tumor resection. Local therapy for the metastatic site seemed to benefit 
patients in the IMDC favorable-risk group (A) but not those in the IMDC intermediate-risk group (B). IMDC, International Metastatic 
RCC Database Consortium; PFS, progression-free survival.
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with 1 risk factor had better PFS than those with 2 risk 
factors. Pazopanib was most suitable for patients with lung 
metastasis only, and local treatment for metastatic lesions 
might only be effective for patients in the IMDC favorable-
risk group. The most common ADRs of pazopanib were 
change in hair color, hypertension, diarrhea, proteinuria, 
elevation of transaminase, and hand–foot skin reaction. 
Therefore, our research further clarified the population who 
can benefit from pazopanib targeted therapy and provided 
precise and individualized treatment strategies.

The treatment landscape for mRCC is changing rapidly, 
and phase 3 clinical trials with different combinations of 
available therapies have presented unexpected results. New 
treatment options have recently been recommended based 
on different IMDC risk groups (20,21). As indicated in the 
Checkmate-214 trial, different efficacy outcomes in patients 

treated with nivolumab plus ipilimumab occur between 
different risk groups (21). Moreover, several previous studies 
have demonstrated survival differences between patients 
with 1 versus 2 risk factors (16-18,22). However, at present, 
it is unknown whether the treatment response of pazopanib 
is consistent across patients with IMDC favorable- and 
intermediate-risk groups or with different metastatic sites. 
As pazopanib has shown objective efficacy in some patients, 
clarifying the most appropriate and specific population for 
pazopanib treatment may further improve the efficacy and 
safety of the treatment.

In addition to the treatment of patients with elderly or 
frail or poor prognosis, the favorable safety of pazopanib 
has made this agent appealing for the treatment of 
young patients with good physical status and prognostic 
characteristics or those needing significant tumor  
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Table 3 Overall median PFS and by subgroups

Characteristic
Median survival  

(95% CI)

Overall 21.16 (17.19–27.14)

IMDC risk groups

Favorable 27.14 (21.82–NA)

Intermediate 17.19 (12.69–25.88)

IMDC risk factors

0 27.14 (21.82–NA)

1 25.88 (17.19–NA)

2 11.21 (7.17–19.74)

Baseline R/M: location

Single lung metastasis 25.88 (23.07–NA)

Single bone metastasis 21.16 (6.15–NA)

Multiple metastases including lung 17.98 (13.69–NA)

Multiple metastases excluding lung 11.21 (5.59–NA)

Single metastasis excluding lung and 
bone

31.01 (22.28–NA)

Baseline number of R/M organs

1 25.92 (23.07–31.93)

2 17.98 (12.07–NA)

≥3 12.30 (8.53–NA)

Age category

<65 years 22.28 (17.98–31.93)

≥65 years 18.45 (15.34–29.65)

Local treatment

No 19.67 (16.10–25.92)

Primary site 31.01 (23.07–NA)

Metastasis site 15.37 (9.52–NA)

Number of R/M location

No R/M 12.15 (5.02–NA)

Single 25.92 (23.07–31.93)

Multiple 14.64 (12.07–27.14)

Treatment response

SD 19.67 (16.10–28.10)

PD 2.20 (1.98–8.20)

PR 31.01 (25.92–NA)

PFS, progression free survival; IMDC, International Metastatic 
renal cell carcinoma Database Consortium; R/M, relapse/
metastasis; SD, stable disease; PD, progressive disease; PR, 
partial response; CI, confidence interval.

shrinkage (23). In this study, our results demonstrated 
that the median PFS of patients with IMDC favorable 
risk was significantly longer than that of patients in the 
intermediate-risk group (median 27.1 vs. 17.2 months, 
respectively). According to the results of a previous study, 
IMDC favorable-risk patients seem to be the ideal target 
population for pazopanib treatment, once again indicating 
the good efficacy of VEGFR targeting agents in patients at 
low risk (24). An ongoing controversy exists regarding the 
treatment of patients with IMDC intermediate risk. For 
patients in the IMDC intermediate- or poor-risk groups, 
the recommended standard treatment according to the 
Checkmate-214 trial is the combination of nivolumab 
plus ipilimumab (13). In our study, PFS was much longer 
in intermediate-risk patients with 1 risk factor than in 
those with 2 risk factors (median 25.9 vs. 11.2 months, 
respectively; P<0.0001). Previous retrospective studies of 
intermediate-risk patients with mRCC receiving targeted 
agents also found prolonged survival time in patients 
with 1 risk factor compared with 2 risk factors (16-18). 
In addition, the results of our analysis revealed that the 
response rate of pazopanib was 29% when treating mRCC, 
and that the response rate was significantly related to 
IMDC risk stratification. The findings from our study and 
previous studies suggest that mRCC patients in the IMDC 
intermediate-risk group can be further stratified into 1 risk 
factor versus 2 risk factors to improve patient outcomes by 
more accurately guiding clinical treatment (16-18). 

Multicenter, large-scale retrospective studies have 
demonstrated that the most frequent sites of metastasis are 
the lung, lymph nodes, bone, liver, adrenal, and brain. Less 
frequent sites of metastasis (<5%) include the pancreas, 
pleura, peritoneum, spleen, thyroid, and bowel (25,26). 
In our analysis, consistent with previous studies (25,26), 
a total of 61.6% (88/143) patients had mRCC with lung 
metastasis, of which 30.8% (44/143) had lung metastasis 
only and the remainder had multiple metastases including 
lung metastasis. One previous study found that the median 
survival of mRCC with lung metastasis and bone metastasis 
was 25.1 vs. 19.4 months, respectively (25). Similarly, our 
study indicated that patients with lung metastasis only had 
longer PFS than those with bone metastasis (median 25.9 
vs. 21.2 months, respectively). In addition, patients with 
multiple metastases including lung metastasis had longer 
PFS than those with multiple metastases without lung 
metastasis (median 31.0 vs. 11.21 months, respectively). 

The major advantage of our study was its use of real-
world, multicenter data to provide insight into the 
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Table 4 Univariate and multivariate Cox proportional hazard model for overall PFS

Variable N Event N
Univariate Multivariate

HR 95% CI P value HR 95% CI1 P value

Gender 0.022 0.018

Male 106 62 – – – –

Female 37 15 0.53 0.30–0.94 0.41 0.19–0.89

Age category 0.563

<65 years 97 49 – –

≥65 years 45 27 1.15 0.72–1.84

Pathological type 0.328

ccRCC 120 63 – –

Non-ccRCC 15 8 1.48 0.70–3.12

Maximum tumor size (cm) 0.330

<7 47 27 – –

≥7 52 28 0.77 0.45–1.31

IMDC risk factors <0.001 0.005

0 46 21 – – – –

1 60 28 1.69 0.92–3.10 20.4 3.76–110.00

2 37 28 4.03 2.16–7.52 16.7 3.38–82.40

Local treatment 0.112

No 100 54 – –

Yes

Primary site 14 4 0.39 0.14–1.08

Metastasis site 22 17 0.94 0.53–1.68

Baseline relapse/metastasis 0.012

No 10 6 – –

Yes—single metastasis

Lung 44 18 0.42 0.17–1.07

Bone 9 5 0.77 0.24–2.55

Others 19 11 0.34 0.12–0.98

Yes—multiple metastases

Including lung 44 22 0.72 0.29–1.79

Excluding lung 17 15 1.3 0.50–3.37

Number of R/M location 0.007

No relapse/metastasis 10 6 – –

Single 72 34 0.42 0.18–1.03

Multiple 61 37 0.88 0.37–2.10

Table 4 (continued)
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Table 4 (continued)

Variable N Event N
Univariate Multivariate

HR1 95% CI P value HR 95% CI1 P value

Baseline number of R/M organs 0.008 0.004

0 10 6 – – – –

1 72 34 0.42 0.17–1.02 0.17 0.05–0.53

2 39 23 0.75 0.30–1.85 0.39 0.12–1.27

≥3 22 14 1.24 0.47–3.24 0.55 0.16–1.87

Baseline GRAN 0.214

Normal 114 61 – –

Abnormal 7 5 1.89 0.75–4.77

Baseline lymphocyte 0.245

Normal 99 55 – –

Abnormal 22 11 1.5 0.78–2.91

Baseline eosinophil 0.007 0.736

Normal 103 51 – – – –

Abnormal 18 15 2.38 1.32–4.27 1.16 0.49–2.71

Baseline PLT 0.489

Normal 104 52 – –

Abnormal 17 14 1.24 0.68–2.26

Baseline hemoglobin 0.023 0.669

Normal 83 39 – – – –

Abnormal 38 27 1.8 1.10–2.97 1.19 0.54–2.59

Baseline LDH 0.011 0.598

Normal 80 37 – – – –

Abnormal 41 29 1.94 1.17–3.20 0.82 0.39–1.72

Baseline calcium 0.512

Normal 90 50 – –

Abnormal 31 16 1.21 0.69, 2.15

Baseline creatine 0.169

Normal 93 49 – –

Abnormal 28 17 1.5 0.86, 2.64

Baseline BUN 0.968

Normal 87 46 – –

Abnormal 34 20 0.99 0.58, 1.68

Urine protein 0.379

Normal 101 58 – –

Abnormal 19 7 0.71 0.32–1.57

PFS, progression-free survival; ccRCC, clear cell renal cell carcinoma; IMDC, International Metastatic renal cell carcinoma Database 
Consortium; HR, hazard ratio; R/M, relapse/metastasis; GRAN, Granulocytes; PLT, platelet; LDH, lactate dehydrogenase; BUN, blood urea 
nitrogen; CI, confidence interval.
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Table 5 ORR and by subgroups

Characteristic Response rate OR2 95% CI P value

Treatment response

SD 86/140 (61%)

PD 14/140 (10%)

PR 40/140 (29%)

IMDC risk groups 0.007

Favorable 20/46 (43%) – –

Intermediate 20/94 (21%) 0.35 0.16–0.75

IMDC risk factors 0.027

0 20/46 (43%) – –

1 12/57 (21%) 0.35 0.14–0.81

2 8/37 (22%) 0.36 0.13–0.93

ORR, overall response rate; OR, odds ratio; SD, stable disease; PD, progressive disease; PR, partial response; IMDC, International 
Metastatic renal cell carcinoma Database Consortium; CI, confidence interval.

Table 6 Summary of ADRs

ADR All (N=143)
Grade

1 2 3

Any ADR 65/143 (45.5%) 0 0 0

Elevation of transaminase 23/65 (35.4%) 12/23 (52.2%) 7/23 (30.4%) 4/23 (17.4%)

Changes in hair color 31/65 (47.7%) 29/31 (93.5%) 2/31 (6.5%) 0

Hand–foot skin reaction 21/65 (32.3%) 9/21 (42.9%) 8/21 (38.1%) 4/21 (19.0%)

Rash 6/65 (9.2%) 5/6 (83.3%) 0 1/6 (16.7%)

Hypertension 26/65 (40.0%) 7/26 (26.9%) 14/26 (53.8%) 5/26 (19.2%)

Diarrhea 26/65 (40.0%) 14/26 (53.8%) 8/26 (30.8%) 4/26 (15.4%)

Neutrocytopenia 8/65 (12.3%) 2/8 (25.0%) 4/8 (50.0%) 2/8 (25.0%)

Thrombocytopenia 7/65 (10.8%) 4/7 (57.1%) 3/7 (42.9%) 0

Anemia 4/65 (6.2%) 2/4 (50.0%) 2/4 (50.0%) 0

Proteinuria 25/65 (38.5%) 14/25 (56.0%) 8/25 (32.0%) 3/25 (12.0%)

Hypothyroidism 5/65 (7.7%) 5/5 (100.0%) 0 0

ADR, adverse drug reaction.

effectiveness and tolerability of pazopanib in clinical 
practice, which can be contrasted with the more selected 
patient populations entering prospective clinical trials. 
Another strength was that our study analyzed the survival 
profiles, metastasis features, and drug safety of patients 
receiving pazopanib monotherapy based on IMDC risk 

stratification and risk factors. However, our study had 
several obvious drawbacks. According to the NCCN 
recommendations, the initial treatment for IMDC 
favorable- and intermediate-risk patients should consist of 
combination therapy of a VEGFR inhibitor and a PD-1/
PD-L1 antibody. However, the potential limitations of drug 
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accessibility, affordability, and tolerability of the drug dose 
have forced some patients to take targeted monotherapy as 
a first-line treatment. This is an inevitable problem in real-
world clinical practice. In addition, due to the retrospective 
nature of this study and the variations in the extent of 
adherence across patients, we could not account for all the 
biases in our study. Toxicity reports from retrospective, 
unmonitored studies are inevitably less accurate than 
those from prospective studies. Additionally, missing data 
may have affected the accuracy of the results, as data on 
possible subsequent dose changes and the relationship 
between different doses of pazopanib and their efficacy 
were unavailable in our database. However, our results were 
consistent with previous results reported in both real-world 
studies and clinical trials. 
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Supplementary

Table S1 Summary of target treatment lines

Target therapy All (N=143)

Patients with first line target therapy only 103

Pazopanib 103 (72.0%)

Treatment ongoing

No 37 (35.9%)

Yes 66 (64.1%)

Patients switch to second line target therapy 34

Pazopanib/axitinib 24 (16.8%)

Pazopanib/everolimus 6 (4.2%)

Pazopanib/sorafenib 3 (2.1%)

Pazopanib/sunitinib 1 (0.7%)

Patients switch to third line target therapy 6

Pazopanib/axitinib/axitinib 1 (0.7%)

Pazopanib/axitinib/everolimus 1 (0.7%)

Pazopanib/axitinib/sunitinib 1 (0.7%)

Pazopanib/everolimus/axitinib 1 (0.7%)

Pazopanib/everolimus/cabozatinib 1 (0.7%)

Pazopanib/sunitinib/axitinib 1 (0.7%)


