
Abstract. Background: Pazopanib is approved for the first-
line treatment of patients with metastatic renal cell carcinoma
(mRCC). The present study was a retrospective registry-based
analysis of 426 patients with mRCC treated with pazopanib
as first-line targeted therapy. Patients and Methods: The data
were obtained from the Renal Cell Carcinoma Information
system registry. Patient baseline parameters, treatment course
and outcomes, and toxicity were analysed. Results: Median
progression-free and overall survival were 12.9 (95%
confidence interval(CI)=11.0-14.8) months and 33.2 (95%
CI=29.9-36.4) months, respectively. Overall response rate
and disease control rate were 25.1% and 57.4%, respectively.
Adverse events led to discontinuation of treatment in 37

(12.1%) patients. Conclusion: The results confirm that
pazopanib is an effective and safe first-line targeted treatment
in patients with mRCC. Both the International mRCC
Database Consortium and the Memorial Sloan Kettering
models were valid predictors of prognosis and nephrectomy
was associated with improved survival.

Pazopanib is an oral inhibitor of the tyrosine kinase domain
of the vascular endothelial growth factor receptors
(VEGFR) 1-3, platelet-derived growth factor receptors
(PDGFR) α and β and stem cell factor receptor (SCF, C-
KIT). Based on the results of a phase III registration study,
pazopanib was approved for the first-line treatment of
patients with metastatic renal cell carcinoma (mRCC) (1).
Another randomised phase III study compared pazopanib
with sunitinib, showing similar treatment outcomes (2).
Thus, both pazopanib and sunitinib are currently considered
as standard first-line options for the treatment of patients
with mRCC.

Although a number of observational and retrospective
studies have been published exploring different aspects of
sunitinib therapy in real-world clinical practice, the number
of studies evaluating pazopanib is notably lower due to the
shorter duration of pazopanib availability (3-21). 
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The aim of this study was a retrospective analysis of
patients with mRCC treated with pazopanib in the Czech
Republic. The present cohort of patients is one of the largest
retrospective cohorts from a single country with a
homogeneous population.

Patients and Methods

Study design and data source. The present study was a retrospective
registry-based analysis of adult patients with mRCC treated with
pazopanib as the first-line targeted treatment who started pazopanib
between August 2011 and December 2015. Patients who had received
cytokine therapy prior to pazopanib were also eligible. Pazopanib was
administered orally until disease progression, unacceptable toxicity,
or patient refusal. Temporary discontinuation or dose reductions due
to toxicity, according to clinical practice guidelines, were recorded.
Subsequent anticancer therapy for patients with progressive disease
was at the discretion of the treating physicians.

The data were obtained from the Renal Cell Carcinoma
Information System (RENIS) registry that contains data on
approximately 95% of patients with mRCC treated with targeted
therapy in the Czech Republic. This registry was established in
2007, and the patient data are stored in an anonymised form and
updated twice a year (9, 22, 23). The RENIS registry provides
retrospective anonymised data on patient baseline clinical
characteristics, as well as on previous therapies for mRCC,
laboratory parameters, treatment course and outcomes, and toxicity
(http://renis.registry.cz). 

The interval of tumour assessment was not pre-specified, but the
reimbursement conditions for pazopanib required radiological
tumour assessment at least every three cycles. Treatment response
was assessed using the Response Evaluation Criteria In Solid
Tumors version 1.1 (24) and toxicity using the National Cancer
Institute Common Terminology Criteria for Adverse Events Version
4.0 (25). 

All procedures performed were in accordance with ethical
standards and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. The RENIS registry
and the use of registry data for analysis were approved by the
Multicentre Ethics Committee of the University Hospital and the
Masaryk Memorial Cancer Institute in Brno, Czech Republic
(registration number 2007508, approval number for current version
201703S12R). All patients included in the study signed informed
consent with the inclusion and subsequent analysis of their data in
the registry.

Statistical analysis. Descriptive statistics and frequency tables were
used to characterize the sample data set, with exception of
pazopanib treatment duration, which was estimated using the
Kaplan–Meier method.

Overall survival (OS) was defined as the time from pazopanib
treatment initiation to the date of death due to any cause.
Progression-free survival (PFS) was defined as the time from
pazopanib treatment initiation to the date of first documented
progression or death from any cause. PFS, OS and treatment
duration were estimated using the Kaplan–Meier method, with all
point estimates including 95% confidence intervals (95% CI).
Statistical significance of differences in survival among subgroups
was assessed using the log-rank test. For multivariable analysis, the

Cox proportional hazards model was used with adjustment for the
Memorial Sloan-Kettering Cancer Center (MSKCC) (26) or
International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) criteria (27). Hazard ratios were calculated with 95% CI
and supported by estimating the significance level.

Decision on statistical significance was based on a significance
level of α=0.05.

Results 

Baseline characteristics. A total of 426 patients with mRCC
treated with pazopanib as first targeted treatment were
analyzed, with the vast majority (397 patients; 93.2%) being
treatment- naïve. Twenty-nine (6.8%) patients had been
previously treated with cytokine therapy, mostly low-dose
interferon-α. The median age of patients at pazopanib
initiation was 67 years, 288 (67.6%) patients were males,
407 (95.5%) patients had clear cell histology, and 346
(81.2%) had the primary tumour removed by nephrectomy
or nephron-sparing surgery. The detailed baseline patient
characteristics are summarised in Table I. At the time of data
analysis (4 April 2017), 252 (59.2%) patients were alive, 139
(32.6%) had died and 35 (8.2%) had been lost to follow-up.
Treatment with pazopanib was terminated in 305 (71.6%)
patients and 121 (28.4%) patients continued on treatment.
Adverse events led to discontinuation of treatment in 37
patients (12.1% of all patients with discontinued treatment).
These were classified as severe (grade 3 or 4) in the registry
and included seven (18.9%) cases of gastrointestinal toxicity,
six (16.2%) of metabolic toxicity, five (13.5%) of
cardiovascular toxicity, two (5.4%) of neurological toxicity,
and one (2.7%) case each of respiratory and skin toxicity.
Other or not otherwise specified severe toxicity leading to
treatment discontinuation was reported in 15 patients
(40.5%). No cases of toxicity-related death were reported.

Treatment outcomes. Median PFS and OS for the whole
cohort were 12.9 (95% CI=11.0-14.8) months and 33.2 (95%
CI=29.9-36.4) months, respectively. One- and two-year OS
probability was 83.3% (95% CI=79.4-87.2%) and 63.0%
(95% CI=57.2-68.8%), respectively. Complete response,
partial response (PR) and stable disease (SD) were observed
in six (1.4%), 101 (23.7%) and 144 (33.8%) patients,
respectively. Overall response rate and disease control rate
were 25.1% and 58.9%, respectively. Median treatment
duration was 9.6 (95% CI=8.3-10.9) months. Treatment
response, PFS and OS data are summarised in Table II. 

Survival in selected patient subgroups. Application of
MSKCC and IMDC prognostic stratification systems to the
present data resulted in marked separation of the survival
curves, confirming the validity for patients treated with
pazopanib. PFS and OS data according to MSKCC and
IMDC risk groups are summarized in Table III. 
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The analysis of the results according to the Fuhrman grade
showed no significant correlation with PFS or OS after
adjustments for MSKCC and IMDC score. 

Median PFS and OS were significantly superior in patients
who had undergone prior cytoreductive nephrectomy. There
were 185 patients with metastatic disease at diagnosis. Median
PFS was 11.5 (95% CI=7.6-15.4) months versus 8.5 (95% CI
5.8-11.1) months and median OS 31.4 (95% CI=24.7-38.1)
months versus 15.3 (95% CI=9.8-20.9) months (p=0.002) for
patients who had undergone cytoreductive nephrectomy (n=114)
versus those who had not (n=71), respectively (Figure 1). 

There was no statistically significant difference in PFS or
OS between patients achieving PR and those with SD as the
best response. Evaluating only the 305 patients with
terminated pazopanib treatment, there were 63 patients with
PR and 108 patients with SD as the achieved best response.
Median PFS was 12.1 (95% CI=10.6-13.6) months versus
12.6 (95% CI=10.1-15.0) months (p=0.574) and median OS
24.7 (95% CI=17.8-31.6) months versus 30.9 (95% CI=25.2-
36.5) months (p=0.077) respectively (Figure 2). The overall
number of treatment lines and subsequent treatments
administered were similar for these subgroups. 

Discussion

The present analysis describes the results of pazopanib
therapy in real-life clinical practice. Although prospective
randomized clinical trials represent an obvious standard for
the evaluation of efficacy of new anticancer agents, it is not
always easy to extrapolate the results into real-world clinical
practice as a significant proportion of patients seen in the
clinic would not be eligible for enrolment into clinical trials. 

The results of this retrospective registry-based study
confirm that pazopanib is an effective option for first-line
targeted treatment of patients with mRCC, with the median
PFS and OS reaching 12.9 and 33.2 months, respectively.
Both MSKCC and IMDC scoring systems performed well in
the present cohort and the results suggest that the outcomes
are similar to prior reported data across all three defined
prognostic groups. Moreover, these findings are consistent
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Table I. Baseline patient characteristics.

Characteristic                                                                           n=426

Gender, n (%)                                                                                
    Male                                                                                  288 (67.6)
    Female                                                                              138 (32.4)
Median age at diagnosis (range), years                              64 (37-85)
Histology, n (%)                                                                            
    Clear cell carcinoma                                                        407 (95.5)
    Other                                                                                   19 (4.5)
Stage at diagnosis, n (%)                                                              
    Stage I                                                                                61 (14.3)
    Stage II                                                                               50 (11.7)
    Stage III                                                                             77 (18.1)
    Stage IV                                                                            185 (43.4)
    Unknown                                                                           53 (12.4)
Fuhrman grade, n (%)                                                                   
    G1 well-differentiated                                                        35 (8.2)
    G2 moderately differentiated                                           156 (36.6)
    G3-4 poorly differentiated / non-differentiated              154 (36.2)
    Not assessed                                                                      81 (19.0)
Prior nephrectomy, n (%)                                                     346 (81.2) 
Prior cytokine therapy, n (%)                                                29 (6.8)
Median age at pazopanib initiation (range), years             67 (37-88)
ECOG PS at pazopanib treatment initiation, n (%)                    
    PS 0                                                                                   160 (37.6)
    PS 1                                                                                   251 (58.9)
    PS 2 or PS 3                                                                       14 (3.3)
    Unknown                                                                             1 (0.2)
MSKCC risk group1                                                                     
    Good prognosis                                                                131 (30.8)
    Intermediate prognosis                                                     275 (64.6)
    Poor prognosis                                                                    17 (4.0)
    Unknown                                                                             3 (0.7)
IMDC risk group2                                                                         
    Good prognosis                                                                 64 (15.0)
    Intermediate prognosis                                                     134 (31.5)
    Poor prognosis                                                                    21 (4.9)
    Unknown                                                                          207 (48.6)

ECOG PS, Eastern Cooperative Oncology Group Performance Status;
MSKCC, Memorial Sloan-Kettering Cancer Center; IMDC,
International Metastatic Renal-Cell Carcinoma Database Consortium
1MSKCC score was evaluable in 423 patients; 2IMDC score was
evaluable in 219 patients.

Table II. Objective treatment response, progression-free (PFS) and
overall survival (OS)

                                                                                    n=426

Best treatment response, n (%)                                       
   CR                                                                            6 (1.4)
   PR                                                                         101 (23.7)
   SD                                                                         144 (33.8)
   PD                                                                          79 (18.5)
   Not evaluated                                                        96 (22.5)
ORR                                                                         107 (25.1)
DCR                                                                         251 (58.9)
Median PFS (95% CI)                                 12.9 months (11.0-14.8)
   6-Month                                                        76.5% (72.3-80.7%)
   1-Year                                                           53.2% (48.0-58.4%)
   2-Year                                                           27.3% (22.0-32.6%)
Median OS (95% CI)                                   33.2 months (29.9-36.4)
   6-Month                                                        92.5% (89.9-95.1%)
   1-Year                                                           83.3% (79.4-87.2%)
   2-Year                                                           63.0% (57.2-68.8%)

CR, Complete response; PR, partial response; SD, stable disease; PD,
progressive disease; ORR, overall response rate; DCR, disease control
rate; CI, confidence interval.



with a report using data from the same registry evaluating
the MSKCC and IMDC scoring systems in patients with
mRCC treated with sunitinib (23). 

Median PFS and OS for the overall study population
treated with pazopanib in the registration phase III clinical
trial reported by Sternberg et al. was 9.2 and 22.9 months,
respectively, while the median PFS and OS for the treatment-
naïve population was 11.1 and 22.9 months, respectively. SD
was observed in 38% of patients and PR in 30% of patients
treated with pazopanib (1). In the COMPARZ trial, the
median PFS and OS for patients treated with pazopanib were
8.4 and 28.4 months, respectively. There was no statistically
significant difference in PFS and OS between agents (2). 

In addition to randomised trials, several retrospective
observational studies evaluating the efficacy of pazopanib
have been reported, but most included a limited number of
patients. The largest retrospective study analysed the IMDC
data and included 919 patients treated with pazopanib and
6,519 patients treated with sunitinib (17). The study showed
similar efficacy of both agents in the first-line treatment of
mRCC. The median PFS and OS for patients treated with
pazopanib were 8.4 and 22.6 months, respectively, while the
overall response rate was 28%. Several other relatively small
retrospective studies focusing on the efficacy of first-line
pazopanib in real-world clinical practice were recently
published, including reports by Matrana et al. (88 patients)
(18), Galvis et al. (104 patients) (19), Vogelzang et al. (177
patients) (20) and Perez-Valderrama et al. (278 patients)
(21). When comparing the present results with those
obtained from the phase III clinical trials mentioned above,
longer PFS and OS for the whole patient cohort was
observed. This difference might be explained by a different
baseline characteristics of patients included in the various
studies. In the present study, there was a markedly lower
proportion of patients with brain metastases, non-clear cell
histology,Eastern Cooperative Oncology Group performance
status ≥2 or poor prognosis according to MSKCC/IMDC

scoring system as a consequence of the reimbursement
criteria in the Czech Republic that preclude treatment with
pazopanib in these patient subgroups. 

The impact of tumour grade on outcome has been recently
suggested by Chrom et al., who reported Fuhrman grade as
being an independent prognostic factor for patients with
mRCC treated with first-line tyrosine-kinase inhibitors (28).
In the present study, we did not confirm these results,
suggesting that the impact of Fuhrman grade is sufficiently
contained in the currently used prognostic models. Although
we observed longer OS for patients with Fuhrman grade 1-2
compared to those with grade 3-4, there was no significant
correlation when the data were adjusted for prognostic
factors included in the MSKCC and IMDC scoring systems. 

We observed significantly longer PFS and OS for patients
who had undergone cytoreductive surgery including
nephrectomy or nephron-sparing surgery in the presence of
metastatic disease before the initiation of pazopanib treatment.
However, clear evidence of the benefit of cytoreductive surgery
followed by targeted therapy in the metastatic setting is lacking,
although nonrandomised data suggest a possible survival
advantage for this approach (29). Recently, a large meta-
analysis including 39,953 patients was conducted by Petrelli et
al., with the results indicating markedly reduced risk of death
in patients who had undergone prior cytoreductive surgery
compared with those treated with targeted therapies alone (30),
which is consistent with the results of the present study. 

OS of patients with mRCC is significantly influenced by
second-line therapies. There is emerging evidence that
VEGFR inhibitors should be continued as the second-line
treatment in patients with mRCC (31). One of the novel
options of second-line therapy is cabozantinib a novel
inhibitor of VEGFR as well as of the AXL receptor tyrosine
kinase and c-MET receptor tyrosine kinase (32). The latter
two kinases are mediators of epithelial–mesenchymal
transition, an important mechanism of mRCC progression
after treatment with VEGFR inhibitors (33). Nivolumab, an
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Table III. Progression-free and overall survival according to Memorial Sloan-Kettering Cancer Center (MSKCC) and International Metastatic
Renal-Cell Carcinoma Database Consortium (IMDC) score (number of evaluable patients 423 and 219, respectively).

Score                     Prognosis                   n                                       Progression-free survival                                             Overall survival

                                                                                   Median (95% CI), months               p-Value*              Median (95% CI), months              p-Value*

MSKCC                   Good                    131                      20.0 (15.0-25.1)                         <0.001                           Not reached                           <0.001
                           Intermediate              275                       11.3 (9.6-12.9)                                                             28.5 (24.0-32.9)                             
                                  Poor                      17                          7.4 (5.2-9.6)                                                                15.1 (5.0-25.3)                              
IMDC                       Good                      64                       21.4 (10.3-32.5)                         <0.001                           Not reached                           <0.001
                           Intermediate               134                       12.3 (8.2-16.5)                                                             31.4 (23.4-39.3)                             
                                  Poor                       21                         5.9 (1.1-10.7)                                                                9.2 (3.2-15.1)                               

CI, Confidence interval. *Log-rank test. 



inhibitor of the programmed death (PD)-1 receptor has also
been recently approved for patients with progression on
VEGFR inhibitors, including pazopanib (34). However,
predictors for optimal sequencing of the available drugs in

mRCC are still lacking and novel prognostic markers are
urgently needed (35). 

The strength of the present study is the large cohort of
patients treated with first-line pazopanib under conditions of
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Figure 1. Progression-free (A) and overall (B) survival according to prior cytoreductive surgery (patients with synchronous metastatic disease only,
n=185).

Figure 2. Progression-free (A) and overall (B) survival according to best treatment response in patients with partial remission (PR) or stable disease
(SD) (n=171).



real-life clinical practice. The principal limitations include
the retrospective design, which necessarily introduced some
selection bias, along with the reimbursement criteria, which
led to the exclusion of patients with unfavourable prognosis.
On the other hand, a number of clinical trials were conducted
at the same time in the Czech Republic that included dozens
of patients, introducing further complexity into the
considerations of selection bias. Information on prognostic
parameters was missing in some patients, specifically for the
IMDC score. Possible under-reporting of adverse drug
reactions in the RENIS registry represents a further
limitation. Comparison with the outcome of patients from the
RENIS registry treated with first-line sunitinib was not
performed because these populations were not comparable.

In conclusion, the results of the present study of a large
cohort of 426 patients with mRCC from real-world clinical
practice confirmed that pazopanib is an effective and safe
first-line targeted treatment in this population. 
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