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ABSTRACT         ARTICLE INFO______________________________________________________________     ______________________

Purpose: To assess the activity, safety and treatment patterns of sunitinib in patients 
with poor-risk metastatic renal cell carcinoma (mRCC).
Materials and Methods: We retrospectively reviewed the charts of poor risk patients 
treated with sunitinib from October 2006 to July 2013 who met the eligibility crite-
ria. The primary endpoint was overall survival (OS). Tumor radiological response was 
measured according to RECIST 1.1 and adverse events (AEs) were assessed through 
standard criteria.
Results: Median OS was 8.16 months (95% CI, 5.73-10.59). Of the 53 patients included 
in this analysis, 9 (17.0%) achieved partial response, 12 (22.6%) had stable disease. 
Median treatment duration was 3.30 months (95% CI: 1.96-4.63) and 26.4% of patients 
discontinued treatment due to toxicity. Grade 3 or higher AEs occurred in 39.6% of pa-
tients, the most common being fatigue (15.1%), neutropenia (9.5%), nausea, vomiting 
and diarrhea (7.5% each).
Discussion: Sunitinib may benefit some unselected poor-risk patients, although the 
rates of AEs and drug discontinuation suggest a need for careful patient monitoring.
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INTRODUCTION

Over the past few years, several new agents 
have been granted approval for the first-line tre-
atment of metastatic renal cell carcinoma (mRCC). 
These agents include inhibitors of the vascular en-
dothelial growth factor (VEGF) pathway (suniti-
nib, pazopanib, bevacizumab) and inhibitors of the 
mammalian target of rapamycin (mTOR) pathway 
(temsirolimus) (1).

With the exception of the trial investigating 
temsirolimus (2), pivotal large randomized phase III 

clinical trials supporting the use of these medications 
in mRCC excluded or underrepresented patients with 
poor risk features. However, the efficacy and safety 
of targeted therapies such as sunitinib in this popula-
tion is less clear (3). Recently published data suggests 
that at least 30% of mRCC patients receiving VEGF 
pathway inhibitors belong to the poor-risk group ba-
sed on the International Database Consortium (IDC) 
prognostic model (4). Therefore, we performed a re-
trospective analysis to evaluate the efficacy, safety 
and treatment patterns of sunitinib in a non-selected 
population of poor-risk mRCC patients.
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MATERIALS AND METhODS

Study design and population
This study was a retrospective analysis 

of metastatic RCC patients’ electronic charts. All 
patients were treated with sunitinib at two major 
cancer centers located in the city of São Paulo, 
Brazil (Instituto do Câncer do Estado de São Paulo, 
Universidade de São Paulo and Centro de Oncolo-
gia, Hospital Sirio-Libanês), between October 2009 
and July 2013. Patients were identified from the 
hospitals’ administrative databases, and relevant 
information was retrieved from electronic medical 
records. This analysis was approved by the Institu-
tional Review Boards of both institutions.

The primary study objective was to deter-
mine the population’s overall survival (OS). Secon-
dary objectives were the following: examination of 
the safety profiles, frequency of treatment modifi-
cations, time to treatment discontinuation and res-
ponse rate in an outside clinical trial setting.

The patient inclusion criteria were (a) diag-
nosis of metastatic RCC of any histologic type; (b) 
poor risk features according to the IDC model (4); 
(c) a Karnofsky performance status (KPS) of 60 or 
more at baseline assessment and (d) anti-VEGF-
-naïve patients before starting sunitinib.

Assessment
Trained physicians extracted patients tre-

atment data from electronic medical records, in-
cluding the following information: date of RCC 
diagnosis, demographic variables, comorbidities, 
metastatic site(s), baseline KPS, drug-related AE 
data, laboratory data, and the results of key ra-
diological tests. Additionally, the first and last 
dates of sunitinib use, treatment modifications, 
and both baseline and follow-up tumor measu-
rements were also recorded. A patient’s obser-
vation period began on the date of initiation of 
sunitinib and ended either at the time of their last 
center visit or death.

Outcome Definitions

Safety 
Safety outcomes included the numbers 

and proportion of patients who experienced spe-

cific adverse events (AE), of any grade and of 
grade 3 or higher. We retrospectively assessed AE 
and assigned grade levels based on the National 
Cancer Institute’s Common Terminology Crite-
ria for Adverse Events (CTCAE), version 3.0, at 
chart abstraction because grade levels of adver-
se events are not regularly recorded in medical 
charts in clinical settings (5).

Treatment Patterns
Treatment patterns included the numbers 

and proportion of patients who discontinued 
treatment or had dose modifications during su-
nitinib treatment and those who switched to a 
second-line treatment. The type, date, and the 
reasons for treatment modification were obtai-
ned from the patients’ medical charts. Time to 
treatment discontinuation (TTD) was defined as 
the time from starting sunitinib to the date of the 
last administered dose independent of cause for 
discontinuation or loss to follow-up, whichever 
occurred first.

Efficacy
Overall survival was defined as the inter-

val between the start of therapy and death from 
any cause (with survival times censored at last 
follow-up for patients alive at the time of last as-
sessment). The response assessment was reviewed 
by an independent radiologist, using guidelines 
for change in the sum of maximal diameters as 
defined by Response Evaluation Criteria In Solid 
Tumors, but responses were not confirmed by a 
second assessment (6).

Statistical analysis

The patient baseline characteristics, 
overall response rate (ORR), AEs and sunitinib 
treatment patterns were reported based on des-
criptive statistics. Means, medians and ranges 
were used to describe continuous variables, 
and frequencies or percentages were used for 
categorical variables. TTD and OS were esti-
mated by the Kaplan-Meier method, and their 
95% confidence interval (CI) were calculated. 
All data analyses were conducted using SPSS, 
version 21.0, Armonk, NY.
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RESULTS

Patients
Fifty-three eligible patients were identified. 

Patients’ demographic and clinical characteristics 
are shown in Table-1. The median age was 61.6 
years (range 31.2-89.6). The proportion of patients 
with 3, 4, and 5 adverse prognosis factors were 
62.3%, 18.9% and 18.9%, respectively. Most pa-
tients were male (71.7%) and had clear-cell histo-
logy (90.6%) with no previous systemic treatment 

(88.7%). As expected, other common poor prog-
nosis features were found in the population. These 
features included KPS of ≤70 (52.8%), no previous 
nephrectomy (43.4%) and three or more metas-
tatic sites at baseline (45.3%) (Table-1). The most 
prevalent metastatic sites were the lungs (75.5%), 
followed by lymph nodal involvement (47.2%).

Treatment patterns
 Table-2 summarizes the sunitinib treat-

ment patterns and reasons for discontinuation. 
Thirty seven patients (69.8%) started on thera-
py at the standard schedule of 50mg once dai-
ly, 4 weeks on, followed by 2 weeks off; sixteen 
patients (30.2%) started treatment at a reduced 
dose. Although not statistically significant, pa-
tients on standard regimen were younger (me-
dian age: 58.6 versus 68.8 years; p=0.1) than 
those on reduced dose regimens. Median TTD was 
3.30 months (95% CI: 1.96-4.63). At the time of 
analysis, almost all patients had discontinued 
therapy (96.2%), mostly due to disease progres-
sion (69.8%). Drug toxicity caused treatment 
interruption in 26.4% of patients. Furthermore, 
adverse events required dose modifications in 
26.4% of patients. Three patients (5.7%) expe-
rienced dose escalation after starting treatment 
at a reduced dose.

Safety
Adverse events reported in patients’ me-

dical charts are summarized in Table-3. Among 
patients included in this retrospective analysis, 
94.3% experienced at least one AE, including 
grade 3 or higher AE. The most common all-gra-
de AE was fatigue or asthenia (64.1%), followed 
by nausea (49.0%), stomatitis (41.5%), vomiting 
(37.7%) and hypothyroidism (32.1%). Grade 3 or 
higher AE was reported in 39.6% of patients. The 
most common grade 3 or higher AE were fatigue 
(15.1%), neutropenia (9.5%), nausea, vomiting, 
and diarrhea (7.5% each). There was one treat-
ment-related death due to febrile neutropenia and 
septic shock. There was no statistically significant 
difference in the frequency of grade 3 or higher 
AEs between patients who started sunitinib at the 
standard dose and patients who initiated therapy 
at a reduced dose regimen.

Table 1 - Patient characteristics.

Characteristics Number of patients
(n = 53)

Age (years) 
median (range) 61.6 (31.2-89.6)

Sex, n (%)
Male 38 (71.7%) 
Female 15 (28.3%)

KPS, n (%)
≥80 25 (47.2%)
60-70 28 (52.8%)

histology, n (%)
Clear cell 48 (90.6%)
Other 5 (9.4%)

Previous nephrectomy, n (%)
Yes 30 (56.6%) 
No 23 (43.4%)

Previous systemic therapy, n (%)
None 47 (88.7%)
Immunotherapy 3 (5.7%)
Target therapy 3 (5.7%)

Number of metastatic sites, n (%)
1 9 (17.0%)
2 20 (37.7%)
>2 24 (45.3%)

Sites of metastases, n (%)
Lung 40 (75.5%)
Lymph nodes 25 (47.2%)
Bone 21 (39.6%)
Liver 15 (28.3%)
Brain 4 (7.5%)
Other 22 (41.5%)

KPS: Karnofsky performance status.
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Table 2 - Sunitinib treatment patters.

Number of patients (n = 53)

Initial dose

- 50mg QD 4weeks on 2 off 37 (69.8%)

- Reduced dose 16 (30.2%)

Duration of treatment, months

- Median (95% CI) 3.30 (1.96 – 4.63)

Patients with sunitinib dose reduction 14 (26.4%)

Status of sunitinib treatment at time of analysis

- Discontinuation due to disease progression 37 (69.8%)

- Discontinuation due to adverse events 14 (26.4%)

- On treatment 2 (3.8%)

CI: confidence interval; QD: once daily.

Table 3 - Reported adverse events during sunitinib treatment*.

Adverse event All grades, n (%) Grades 3/4, n (%)

Any 50 (94.3) 21 (39.6)

Fatigue/asthenia 34 (64.1) 8 (15.1)

Nausea 26 (49.0) 4 (7.5)

Stomatitis 22 (41.5) 3 (5.7)

Vomiting 20 (37.7) 4 (7.5)

Hypothyroidism 17 (32.1) 2 (3.8)

Anemia 12 (22.6) 1 (1.9)

Hand-foot syndrome 12 (22.6) 3 (5.7)

Hypertension 10 (18.8) -

Diarrhea 9 (16.8) 4 (7.5)

Neutropenia 7 (13.3) 5+ (9.5)

Thrombocytopenia 7 (13.3) 2 (3.8)

*Adverse events experienced by at least 10% of patients are reported; +Including a grade 5 adverse event.

Efficacy
Of the 53 patients included in this analysis, 

nine (17.0%) achieved partial response, 12 (22.6%) 
had stable disease and 13 (24.5%) had progres-
sive disease. Nineteen patients (35.8%) were not 
evaluated for response, including 14 patients 

(26.4%) with early discontinuation:  one treat-
ment-related death caused by febrile neutropenia; 
one loss to follow-up before response evaluation; 
and 4 (7.5%) cases of early discontinuation due 
to limiting AE. No complete responses were seen. 
At a median follow-up of 7.5 months, 9 patients 
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(16.9%) were still alive. The estimated median OS 
was 8.16 months (95% CI, 5.73-10.59) (Figure-1). 
There was no statistically significant difference in 
median OS between patients who started sunitinib 
at the standard dose (9.1 months; 95% CI, 6.12-
12.07) and patients with modified regimens (7.2 
months; 95% CI, 6.28-8.11). Only 6 patients re-
ceived a subsequent treatment after discontinuing 
sunitinib (five of them were treated with interfe-
ron-alpha and one was treated with everolimus).

DISCUSSION

Data regarding the use of sunitinib in pa-
tients with poor-risk mRCC are scarce and there-
fore, data on efficacy and safety of this therapy in 
this population are less known. Although patients 
experienced an OS of 8.16 months in this analysis, 
a high proportion of grade 3 or higher AEs occur-
red (39.6%) and 26.4% of patients discontinued 
treatment due to toxicity, regardless of starting 
treatment at a reduced dose.

Here, we describe a median OS of 8.16 
months (95% CI, 5.73-10.59), with only 11.3% of 
patients exposed to second line therapy, which hi-

ghlights a potential survival benefit of sunitinib 
in the setting of poor-risk patients. This finding 
is consistent with the results from both the IDC 
original and external validation datasets demons-
trated that poor-risk patients show a median OS of 
8.8 and 7.8 months, respectively (4, 7) and com-
pares favorably to subset analysis of phase III and 
IV trials (8, 9). In the pivotal phase III trial only 
6.4% patients with poor-risk MSKCC criteria were 
included, rendering a median OS of 5.3 months 
(95% CI: 4.2–10.0 months) with sunitinib com-
pared with 4.0 months (95% CI: 2.7–7.2 months) 
with IFN-alpha (HR: 0.660; 95% CI: 0.360–1.207) 
(8). Similarly, the expanded access program (EAP) 
included 9% poor-risk patients according MSKCC 
criteria (373 out of 4564 total subjects) and found 
the same median OS of 5.3 months (95% CI: 
4.6–5.4 months) (9). It must be highlighted that 
the numerical variations in median OS described 
across these different studies might be, at least in 
part, due to the fact of different poor risk classifi-
cation, since 14% of MSKCC intermediate-risk pa-
tients are reclassified as poor-risk when stratified 
by IDC criteria (4).

In our series, an ORR of 17.0% was achie-
ved and 22.6% of the evaluable patients achieved 
stable disease. No literature data on response rate 
restricted to poor risk patients is available; ho-
wever, in EAP trial, which included different risk 
subgroups, an ORR of 17%, was reported (9). Con-
sidering that 26.4% of our population died before 
response assessment, it is possible that the rate of 
patients who truly benefit from sunitinib is really 
lower. However, the lack of a predefined interval 
for response assessment in our retrospective series 
could also justify, at least in part, the lower ORR 
of single-agent reported here.

Other main issues addressed by our stu-
dy were safety and treatment patterns. Although 
grade 1 and 2 AE might have been underrepor-
ted, a high proportion (39.6%) of patients expe-
rienced grade 3 or higher AEs. In our series, the 
rates of grade ≥3 fatigue, nausea, vomiting, and 
diarrhea are higher than those previously repor-
ted in both controlled and non-controlled studies 
(Table-4) (8-12). The high proportion of serious AE 
might be explained by the broader eligibility cri-
teria. Some of the included patients had poor KPS 

Figure 1 - Kaplan-Meier estimates of overall survival was 
8.16 months (95% confidence interval, 5.73-10.59).
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(60-70), which are commonly treated under routine 
care, albeit excluded from randomized clinical trials 
(13). Furthermore, our analysis showed that 26.4% 
of patients discontinued sunitinib due to AE, which 
is higher than rates of 8-20% in other studies (9, 10, 
14). In this study, 30.2% of our patients started at 
the standard dose of standard dose of sunitinib. This 
finding might reflect the concern of AE on patients 
with poor KPS and older age treated with sunitinib. 
A recent analysis showed that approximately 30% 
of elderly patients treated with sunitinib start thera-
py with reduced dose (15). However, in our analysis 
there were no were statistically significant differen-
ce in rates AE between these two groups of patients.

Although previous studies have examined 
activity and safety of sunitinib outside a clinical 
trial, to our knowledge, this is the first observatio-
nal study that specifically addressed the efficacy, 
safety and treatment patterns of this treatment in 
a poor-risk population according IDC model. Fur-
thermore, our data reflect a “real-world” practice 
setting, and OS could be accurately estimated and 
was consistent with that reported in the literature.

CONCLUSIONS

Our study confirms that sunitinib can be a 
feasible and active treatment for some patients with 
mRCC and poor risk features. However, the high 
incidence of AE and the drug discontinuation rates 
suggest a need for careful monitoring. Considering 
the incurable nature of advanced RCC, this retros-
pective study indicates that continued research 
efforts to identify more effective and better tolera-

ted treatments for mRCC are needed, especially for 
poor risk patients.
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