
Abstract. Background/Aim: The specific characteristics of
patients who are most likely to benefit from pazopanib therapy
are still uncertain. We report on the results of an Italian
multicenter, retrospective analysis investigating the factors
associated with longer response to first-line pazopanib in
patients with metastatic renal cell carcinoma. Patients and
Methods: Adult patients were considered if they had received
treatment with pazopanib (800 mg/day) for >12 months in the
first-line setting. Results: In total, 112 patients were evaluated.
Median duration of pazopanib treatment was 22.6 months (IQR
17.8 months). Median PFS was 22.6 months (95%CI=
20.2-25.0). Eighty-three patients (74.1%) had a PFS ≥18
months. Median OS was 32.9 months (95%CI=30.2-35.6). At
statistical analysis, only PS score (1+ vs. 0) was significantly
associated with PFS (HR=1.76; 95%CI=1.02-3.05; p=0.04).
Conclusion: Pazopanib therapy may be suitable for all patients
with mRCC, and especially in those with PS 0. 

Over the last years, a number of targeted and innovative
therapies have been approved for the treatment of metastatic

renal cell carcinoma (mRCC) in the so-called
‘antiangiogenic era’ (1, 2). In the first-line setting, the
recent ESMO guidelines recommend a treatment with
bevacizumab plus IFN-α, sunitinib or pazopanib in patients
with good or intermediate risk and clear-cell histology (3).
The selection of therapy should be based upon patients’
characteristics and the specific efficacy and safety profiles
of each treatment (4, 5).

In particular, pazopanib (Votrient®; Novartis, Basel,
Switzerland), is an orally administered multi-targeted
tyrosine kinase inhibitor that inhibits VEGFR-1, -2 and -3,
PDGFR-α and -β, and the stem cell factor receptor c-Kit (6).
This molecule was registered based on a global randomized,
placebo-controlled, phase III study (7), and more recently it
was shown to be as effective as sunitinib, but in association
with a higher overall response rate (ORR) in the pivotal
phase III COMPARZ trial (8, 9). Interestingly, the results of
the crossover PISCES trial showed a patient preference for
pazopanib over sunitinib (10).

However, the specific characteristics of patients who are
most likely to benefit from pazopanib therapy remain to be
fully disclosed (11). In a recent post-hoc analysis of the
COMPARZ trial, presented at the 2017 ASCO meeting, no
baseline factor associated with long duration of response to
pazopanib treatment was identified. Noteworthy, data from
daily clinical practice could complement the results of
pivotal trials and help identify the patient who may show
prolonged response to pazopanib therapy (11).
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Here, we report the results of an Italian multicenter
analysis aimed at investigating the factors associated with
longer response to first-line pazopanib in mRCC patients.

Patients and Methods

Study setting and design. This was a multicenter, retrospective study
conducted in 20 oncological centers located all over the Italian
territory. The local Ethical Committees have approved the study
design; all patients had signed an informed consent to the use of
their personal data for research purposes before enrolment.

Patient selection. Clinical charts of patients were reviewed to
identify eligible subjects. Patients were included in this analysis if
they met the following criteria: (i) age ≥18 years at first diagnosis
of mRCC; and (ii) had received treatment with pazopanib for >12
months in the first-line setting. No other inclusion or exclusion
criteria were applied.

Treatment. Pazopanib was administered at the standard dose of
800 mg/day. Supportive care and standard management were
provided according to the practice of each participating center.

Evaluations. Progression-free survival (PFS) and overall survival
(OS) were the primary efficacy endpoints. PFS was defined as the
time from the initiation of pazopanib treatment to progression or
death, whichever occurred first. Patients were censored if no
progression or death was observed at the time of analysis. OS was
defined as the time from treatment initiation to death; patients alive
at the time of analysis were censored. Safety considerations were
also performed.

Statistical analysis. Descriptive and comparative statistics were
performed to evaluate the following patients’ characteristics: age at
diagnosis, histotype and prior nephrectomy, TNM staging before
starting pazopanib, metastatic sites, performance status (PS) and
Fuhrman grade before starting pazopanib, baseline haemoglobin,
serum level of lactic dehydrogenase (LDH) before the initiation of
therapy, baseline calcemia, duration of treatment, and best response
to pazopanib according to the RECIST criteria, version 1.1.
Laboratory measurements were performed according to the standard
practice of each center.

PFS and OS were calculated using the Kaplan–Meier method.
The log-rank test was used for comparison of the survival curves.
Long-term responders to pazopanib were defined as patients with
PFS ≥18 months. The Cox proportional hazards model was used to

analyse the association between clinical features at baseline and
PFS, calculating the hazard ratio (HR) and 95%CIs. The selection
of variables was carried out using the significance obtained from
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Figure 1. Selection of patients.

Table I. Patients’ demographic and clinical characteristics. 

Characteristic                                                  N                            %

Gender                                                                                               
   Women                                                       34                            30.4
   Men                                                            78                            69.6
Age at diagnosis, mean (SD), years             63.2 (10.0)
Age at diagnosis (range), years                    37-85
Istotype                                                                                            
   Clear cell RCC                                         110                            98.2
   Non-clear cell RCC                                     2                              1.8
Prior nephrectomy                                                                          
   No                                                                 5                              4.5
   Yes                                                            107                            95.5
TNM staging                                                                                     
   T1-2 N0                                                      36                            33.3
   T3-4 N0                                                      46                            42.6
   T any N1                                                      7                              6.5
   T any N any M1                                        19                            17.6
Mestastatic sites                                                                                
   Lung                                                           74                              –
   Liver                                                             9                              –
   Bones                                                          23                              –
   Pancreas                                                     12                              –
   Brain                                                             2                              –
   Lymph nodes                                              54                              –
   Other                                                           41                              –
Performance status                                                                            
   0                                                                  79                            70.5
   1                                                                  30                            26.8
   2                                                                    2                              1.8
   4                                                                    1                              0.9
Fuhrman grade                                                                                
   1                                                                    1                              1.0
   2                                                                  43                            42.2
   3                                                                  41                            40.2
   4                                                                  17                            16.7
Baseline LDH                                                                                   
   <240 u/l                                                      42                            37.5
   240+ u/l                                                      42                            37.5
   NA                                                              28                            25
Baseline calcemia                                                                             
   <10 mg/dl                                                   75                            67.0
   10+ mg/dl                                                   11                              9.8
   NA                                                              28                            23.2
Anaemia+                                                                                           
   Women                                                         7                            15.6
   Men                                                            31                            31.3
   NA                                                              13                                
Heng class risk                                                                                  
   Favourable                                                  40                            35.7
   Intermediate                                               46                            41.1
   Poor                                                              3                              2.7
   Missing/not evaluable                                23                            20.5

NA: Not available. +The cut-off of haemoglobin level for determining
anaemia was 12.0 g/dl for women and 13.0 g/l for men. 



the univariate Cox model, considering the significance level of
p≤0.2, and relevance in the literature. 

Adverse events were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE), version 4.0.

The EPI Info software (version 5.3 and 7) was used for
descriptive analysis, and Stata (ver.11) for survival analysis.

Results

Baseline characteristics. In total, 112 patients met the inclusion
criteria and were therefore evaluated (Figure 1). Table I shows
patients’ demographic and clinical characteristics. In total, 78
patients (70%) were males; mean age at diagnosis was 63±10
years (range=37-85 years). Only two patients (2%) had a
diagnosis of non-clear cell RCC. The wide majority of patients
(95.5%) had prior nephrectomy. The lungs were the most
frequent metastatic site. Overall, 79 patients (70.5%) had a PS
of 0; Heng class of risk was favorable in 40 patients (35.7%)
and intermediate in 46 (41.1%).

Median calcemia and LDH levels before starting pazopanib
were 9.25 mg/dl (range=4.8-12.6 mg/dl) and 251.5 u/l
(range=126-500 u/l), respectively. Forty-two (37.5%) patients
had baseline LDH levels higher than 240 u/l. Patients with
calcemia levels higher than 10 mg/l were 11 (9.8%). For both
variables, the percentage of missing data was about 20%.

Four patients had neutropenia (<1,700 cells/mm3;
information was missing for 17 patients). A total of ten
patients (information was missing for 14 patients) had
thrombocytopenia (<150,000 cells/mm3).

Pazopanib therapy. Median duration of pazopanib treatment
was 22.6 months (IQT: 17.8 months). Best response to
pazopanib treatment was complete response in nine patients

(8%), partial response in 63 patients (56.3%), and stable
disease in 38 subjects (33.9%); for two patients (1.8%)
information on best response to treatment was missing.
Median follow-up time was 36.3 months. At the last follow-
up visit, 56 (50%) patients were still receiving pazopanib. In
the remaining 56 patients, treatment was discontinued due to
disease progression (n=42), drug-related adverse events
(n=7), patient’s choice (n=5), while two patients had died. 

Efficacy analysis. Median PFS was 22.6 months
(95%CI=20.2-25.0) (Figure 2). Eighty-three patients (74.1%)
had a PFS ≥18 months and were, therefore, defined as long-

Sbrana et al: Long-term Response to First-line Pazopanib

4915

Figure 2. Kaplan–Meier analysis of progression-free survival. Figure 3. Kaplan–Meier analysis of progression-free survival according
to progression-free survival. 

Table II. Univariate analysis of progression-free survival.

Parameter                        Hazard ratio      95%CI    Coefficient    p-Value
                                       point estimate

Continuous variables
Fuhrman grade                      1.42            0.98-2.08        0.35           0.06
Categorical variables
PS*:                                                                                                        
  1+                                        1.76            1.02-3.05        0.57           0.04
  0                                          1                                                              
Gender:                                                                                                  
  Men                                     0.82            0.46-1.45      –0.20           0.49
  Woman                                1                                                              
Baseline calcemia:                                                          0.41           0.43
  <10 mg/dl                           1.51            0.54-4.21                              
  10+ mg/dl                           1                                                              
Baseline LDH:                                                                0.24           0.43
  <240 u/l                               1.27            0.70-2.28                              
  240+ u/l                               1                                                           

*p<0.05.



term responders. Ninety-three patients (83.0%) were still
alive at the last follow-up; the median OS was 32.9 months
(95%CI=30.2-35.6).

As shown in Table II, PS (1+ vs. 0) was significantly
associated with the PFS HR: 1.76, 95%CI=1.02-3.05;
p=0.04). Other variables such as gender, LDH levels and
calcemia levels did not reach a significance level of p≤0.2
and for this reason were not included in the Cox regression
model. In the multivariate analysis (Table III and Figure 3),
baseline PS was an independent predictor of PFS. No
differences in PFS were reported between patients with
favorable risk according to the Heng criteria (28.1 months;
95%CI=26.3-30.9) and those with intermediate risk (26.8
months; 95%CI: 24.7-29.0).

Characteristics of long-term responders. The patient
characteristics were compared among patients with long-term
response to pazopanib and those without (Table IV). Overall,
there were more patients with PS 0 in the group with PFS
≥18 months (56%) than in the group with PFS <18 months
(44.0%; p<0.05). Other patient characteristics such as
baseline LDH and calcemia levels did not differ significantly
between the two groups. 

Safety analysis. Overall, the most common adverse events
were hypertension and diarrhea (Table V). Twenty-three out
of 223 adverse events were grade ≥3. The most common
grade ≥3 adverse events were hypertension (n=8) and
diarrhea (n=8). No deaths directly related to treatment were
observed.

Discussion

The identification of the patient’s and disease characteristics
associated with prolonged response to first-line pazopanib
therapy for mRCC may help guide treatment selection. 

Although with all the limitations of any retrospective
analysis (e.g., poor reporting and high number of missing
data), this ‘field-practice’ study suggests that long response
to pazopanib treatment may be achieved regardless of a
number of baseline factors, which include gender, LDH
levels and calcemia levels. On the other hand, baseline PS

of 0 – indicative of good patient’s overall status – was
associated with prolonged OS. No special safety concerns
were reported.

Our data are, overall, in line with those reported in the
recent post-hoc analysis of the COMPARZ trial, which did
not disclose any specific factor associated with longer
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Table III. Multivariate analysis of progression-free survival.

Parameter                                                       Hazard ratio point estimate            95%CI             Coefficient       Standard error      Z-statistic     p-Value
                                                                                 point estimate°

Baseline performance status (0/1+)                              1.7612                       1.0168-3.0505            0.566                  0.2803               2.0196         0.0434

°Time 0 in the Cox model: 12 months.

Table IV. Patients characteristics according to PFS categories.

Response                                PFS <18           PFS ≥18             Total 
categories                                 months,             months,           (n=112), 
                                                   n (%)                n (%)               n (%)

Age at diagnosis (years)                                                                
   Median                                66                      66                     65 
   Q1-Q3                                 58-70.5             57-70               57-70 
Gender                                                                                             
   Women                                  9 (26.5)           25 (73.5)          34 (30.4) 
   Men                                     20 (25.6)            58(74.4)          94 (69.6) 
Performance status                                                                         
   0                                         14 (17.7)            65 (82.3)          79 (70.5)
   1/2+                                     15 (45.5)            18 (54.5)          33 (29.5)
Baseline LDH                                                                                 
   <240 u/l                              13 (31.0)            29 (69.0)          42 (50)
   240+ u/l                              11 (26.2)            31 (73.8)          42 (50)
Baseline calcemia                                                                           
   <10 mg/dl                           21 (28.0)            54 (72.0)          75 (87.2)
   10+ mg/dl                             3 (27.3)              8 (72.7)           11 (12.8)

Table V. Pazopanib treatment-related adverse events.

Events*                           All grades (n)     Grade 1/2 (n)     Grade 3/4 (n)

AST/ALT alterations               21                         17                        4
Hypertension                           45                         37                        8
Diarrhea                                   62                         56                        6
Cutaneous toxicity                  16                         16                        0
Anemia                                    10                         10                        0
Hypothyroidism                        3                           3                        0
Piastrinopenia                            9                           8                        1
Neutropenia                              4                           3                        1
Other                                        53                         50                        3



response to pazopanib therapy (12). In more details, patients
included in the intention-to-treat population of the pivotal
COMPARZ trial were analyzed for differences in long-term
response (≥10 months) according to rate of response, PFS,
and time to response. The overall percentage of long-term
responders was 14% with pazopanib and 13% with sunitinib;
corresponding figures for PFS were 31.4% and 33.6%,
respectively. This similar result between the two molecules
was consistent regardless of the cut-off applied to define
long-term duration of response and any other baseline
characteristic. However, a shorter time to achieve complete
or partial response was observed with pazopanib compared
with sunitinib (11.9 weeks; 95%CI=11.3-12.1 vs. 17.4
weeks; 95%CI=12.7-18.0). 

In another analysis, conducted in a ‘field-practice’
scenario and still unpublished, PS of 0 and history of
nephrectomy were predictors of long-term response (13). A
total of 153 patients treated with pazopanib were included;
of them, 33 patients (22%) were identified as long-term
responders (median PFS: ≥18 months). Median PFS was
27.2 months (95%CI=23.0-35.2) in long-term responders
and 6.9 months (95%CI=5.0-8.5) in the remaining subjects.
Noteworthy, and in line with our findings, long-term
responders were more likely to have good PS at baseline
(ECOG score=0) (42.4% vs. 18.3%; p=0.004). Moreover,
they were more likely to present a history of nephrectomy
(81.8% vs. 57.5%; p=0.010) than non-long-term responders.
At multivariate analysis, both ECOG=0 at baseline (vs.
ECOG=1 (OR=0.38; 95% CI=0.16-0.89) and vs. ECOG≥2
(OR=0.07, 95%CI=0.01-0.54)) and history of nephrectomy
(OR=3.33; 95%CI=1.28-8.65) were confirmed as predictors
of long-term response. 

Similar investigations have also been performed for sunitinib
(14). Differing from current findings on pazopanib, in a
retrospective analysis of data from eight clinical trials and the
expanded access program (n=5,714), several factors, namely
Caucasian ethnicity, ECOG=0, time from diagnosis to treatment
≥1 year, clear cell histology, no liver metastasis, lactate
dehydrogenase ≤1.5 × ULN, corrected calcium ≤10 mg/dl,
hemoglobin above ULN, platelets ≤ULN, body mass index
≥25 kg/m2, and low neutrophil-to-lymphocyte ratio were
associated with response lasting ≥18 months.

Overall, we believe that the above-described results may
help guide treatment selection.

Conclusion

Evidence collected to date in different settings seem to
support that first-line pazopanib therapy may be suitable for
all patients with mRCC, and especially those with PS 0. This
finding definitely requires confirmation in a prospective
study, conducted both in a ‘field-practice’ scenario and in a
more selected trial setting. 
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