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Abstract

Objective: This prospective, post-marketing study collected sunitinib safety and efficacy data in Ja-

panese patients with unresectable/metastatic renal cell carcinoma. Retrospective analysis investi-

gated adverse events as potential sunitinib efficacy biomarkers.

Methods: Patients administered sunitinib, after its release, were registered until reaching a pre-specified

number of cases. Primary starting dosewas 50 mg/day orally on a 4-weeks-on and 2-weeks-off sched-

ule. Physicians completed investigation forms at 6-week intervals for 24 weeks. Associations between

baseline characteristics and adverse events were analyzed by Cox proportional hazards model and

compared by χ2 test. The log-rank test compared survival in subpopulations based on selected factors.

Results: Of note, 1689 patients receiving sunitinib were registered between June 2008 and Novem-

ber 2009. Most of them were males (75%), aged <65 years (56%), and had Eastern Cooperative On-

cology Group performance status 0/1 (90%), metastatic disease (88%) and previous systemic therapy

(66%). Grade ≥3 adverse events occurred in 70%, with reduced platelet count the most common

(34%). Characteristics significantly associated with Grade ≥3 adverse events were female sex, age

≥55 years, Eastern Cooperative Oncology Group performance status ≥2, history of several medical

conditions and prior treatment. Objective response rate was 22%. Median progression-free survival

was 22.7 weeks. Median overall survival was not reached; however, 24-week overall survival ratewas

84%. Improved overall survival was associated with higher relative dose intensity during the first 6

weeks and specific adverse events: hypertension, hand–foot syndrome, hypothyroidism, leukopenia

and thrombocytopenia.

Conclusions: Sunitinib demonstrated acceptable safety and useful efficacy in Japanese patients

with unresectable/metastatic renal cell carcinoma. Potential biomarkers associated with greater effi-

cacy were relative dose intensity and specific adverse events.
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Introduction

Sunitinib malate (Pfizer Inc., New York, NY, USA), an oral multitar-
geted inhibitor of vascular endothelial growth factor (VEGF) receptors
and other receptor tyrosine kinases, was approved in Japan in April
2008 for the treatment of unresectable or metastatic renal cell carcin-
oma (RCC) and imatinib-resistant/intolerant gastrointestinal stromal
tumor (GIST). Approval in RCC was based primarily on a global
Phase III clinical registration trial in treatment-naïve patients with
metastatic RCC (N = 750) in which sunitinib significantly improved
progression-free survival (PFS) compared with interferon-α (IFN-α)
(median PFS 11 vs. 5 months; P < 0.001), as well as objective response
rate (ORR; 47 vs. 12%; P < 0.001) (1,2). In addition, median overall
survival (OS) was 26.4 and 21.8 months with sunitinib and IFN-α,
respectively (2). A Phase II clinical trial has also demonstrated the ef-
ficacy and tolerability of sunitinib in Japanese patients with metastatic
RCC (N = 51) (3,4).

Post-marketing research to monitor possible adverse drug reac-
tions has become a common requirement of regulatory approvals
worldwide, particularly for oncology drugs, which often receive ac-
celerated approval on the basis of a limited number of clinical trials.
Post-marketing research allows evaluation of the use of a drug in
much larger numbers of patients encompassing broader patient po-
pulations over longer durations and under less controlled conditions
than do registrational clinical trials. A post-marketing activity that is
particular to Japan is known as all-cases or all-patient surveillance,
which entails registering and monitoring all patients who are pre-
scribed a drug after marketing authorization until a pre-specified
number of patients have been registered. This type of post-marketing
study, which has become a requirement for most oncology drugs in
Japan, facilitates faster and more accurate evaluation of adverse drug
reactions than does standard post-marketing surveillance. Import-
antly, the Japanese system also allows assessment of drug efficacy
in a ‘real-world’ non-trial setting.

An all-patient post-marketing survey was a regulatory requirement
of the Pharmaceuticals and Medical Devices Agency (PMDA) at the
time of Japanese approval of sunitinib and was conducted to expand
the sunitinib safety database for the Japanese population and ensure
appropriate usage of sunitinib after approval in Japan. The overall ob-
jective of the study was to collect and report sunitinib safety and effi-
cacy data in Japanese patients with unresectable or metastatic RCC or
imatinib-resistant/intolerant GIST. Results obtained in patients with
RCC are reported here, while those obtained in patients with GIST
will be reported elsewhere. In addition, based on prior studies that
have identified treatment-associated adverse events (AEs) as potential
biomarkers of sunitinib efficacy (5–9), a retrospective exploratory
analysis was conducted using data from this study to investigate
whether such AEs are also correlated with sunitinib efficacy in Japa-
nese patients with advanced RCC. Given the increasing incidence of,
and deaths due to, kidney cancer in Japan (10,11), an improved under-
standing of the clinical benefit with sunitinib, a reference standard of
care, and its potential predictive biomarkers is critical to optimize
therapy in this population.

Patients and methods

Study design and treatment

In this prospective post-marketing study, all patients treated with
sunitinib in Japan after 13 June 2008 (the release date for sunitinib
in Japan), were registered in a central system until a pre-specified num-
ber of cases accumulated. It was recommended that all patients begin

treatment with sunitinib at a starting dose of 50 mg once-daily orally
on Schedule 4/2 (4 weeks on treatment followed by 2 weeks off ) in
repeating 6-week cycles, although lower starting doses were used
in some patients according to physician judgment. The safety and effi-
cacy of sunitinib were observed in registered patients for 24 weeks
from the start of treatment or until treatment was discontinued if
sooner. Physicians were required to complete an investigation form
at 6-week intervals during the 24-week observation period. Patients
treated for 24 weeks were followed for up to 2 years. The study con-
formed to Good Post-Marketing Study Practice guidelines.

Specific objectives of this study included recording the incidences
of AEs of Grade ≥3, according to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events (CTCAE) version 3.0,
unexpected or unexpectedly severe AEs, and serious adverse events
(SAEs), according to Japanese government regulations for reporting
adverse drug reactions (12); investigating associations between base-
line patient characteristics and AE incidences; and exploring the influ-
ence of several factors [baseline characteristics, relative dose intensity
(RDI), and AE emergence] on sunitinib efficacy in Japanese patients
with unresectable or metastatic RCC.

Analytical and statistical methods

Safety was assessed according to both the criteria indicated by the
Japanese government and CTCAE version 3.0; however, only results
according to CTCAE version 3.0 are reported here. The incidences
(%) of all AEs observed were reported. Associations between baseline
characteristics and AEs were analyzed using incidence rates (in person-
years). The characteristics analyzed were sex, age, pregnancy status,
compliance with proper use standards [i.e. patients must have had
Eastern Cooperative Oncology Group performance status (ECOG
PS) of 0 or 1, resolution of acute toxicity of prior treatment, left ven-
tricular ejection fraction of not less than the lower limit of normal,
neutrophil count ≥1500/μl, platelet count ≥10 × 104/μl, hemoglobin
≥9.0 g/dl, transaminases ≤2.5 times the upper limit of normal
(ULN), total bilirubin ≤1.5× ULN, serum creatinine ≤1.5× ULN, al-
bumin ≥3.0 g/dl, serum calcium ≤12.0 mg/dl and thyroid stimulating
hormone ≤ULN], prior experience of using the product, body surface
area, target disease, presence/absence of metastases, disease stage,
morbid period, hospitalization status, treatment history, medical his-
tory, complications, presence of hepatic dysfunction, severity of hep-
atic dysfunction, presence of renal impairment, severity of renal
impairment, presence/absence of wound complications, concomitant
drugs, use of CYP3A4 inhibitors, non-drug therapy, ECOG PS and
starting dose. AE incidence rates were compared using the χ2 test. In
addition, a multivariate Cox proportional hazards model was used to
investigate associations between baseline characteristics and other
factors and AE development.

Efficacy endpoints included ORR and rates of PFS and OS at 24
weeks. Tumor response was assessed by investigators using Response
Evaluation Criteria in Solid Tumors (RECIST), version 1.0, although
these assessments were not obligatory. Central review of investigator
efficacy assessments was not performed. PFS was defined as the time
from start of sunitinib treatment until either progressive disease or
death. The Kaplan–Meier method was used to estimate PFS and OS,
and the log-rank test was used to compare PFS and OS in subpopula-
tions based on selected factors, including RDI and emergence of spe-
cific AEs. (For the determination of RDI during the first 6 weeks of
sunitinib therapy, sunitinib at 50 mg/day on Schedule 4/2 was consid-
ered the planned dosing schedule based on the PMDA-approved dose/
schedule in RCC.)
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Results

Among 1689 patients who received sunitinib treatment and were
registered in the survey between June 2008 and November 2009, 16
patients were not included in the analysis because their investigation
forms had not been collected. Among the 1673 patients for whom in-
vestigation forms were collected, 2 were excluded from the safety ana-
lysis (due to a protocol violation in one case and absence of confirmed
safety data in the other) and an additional 236 were excluded from the
efficacy analyses (six cases involved off-label use of sunitinib and 230
were not evaluable for efficacy).

Baseline patient characteristics and details of sunitinib treatment
and patient disposition for the 1671 patients in the safety analysis
population are provided in Table 1. The majority of the patients

were male (75%), were <65 years of age (56%), had an ECOG PS
of 0 or 1 (90%), had metastatic disease (88%), and had received pre-
vious systemic therapy (66%). Seventy-eight percent of patients
started sunitinib treatment at a dose of 50 mg/day, and the mean
RDI of patients during the first 6 weeks of treatment was 73%.
Sixty percent of patients discontinued treatment, among whom 40%
(24% overall) discontinued due to AEs. At the end of the 24-week
observation period, 48% of patients were still on treatment.

Safety

Treatment-related AEs were reported in 95% of patients (Table 2),
with the most frequent by far being reduced platelet count (61%).
Hand–foot syndrome, hypothyroidism, hypertension and reduced
white blood cell count (33–37%) were also among the most common-
ly reported. Grade ≥3 AEs were reported in 70% of patients, with
reduced platelet count again being the most frequent by far (34%).
The next most common Grade ≥3 AEs were hypertension, reduced
white blood cell count and reduced neutrophil count (10, 10 and
8%, respectively). Grade ≥3 AEs tended to occur early: within the
first 4 weeks of treatment (Supplementary data, Fig. S1).

A total of 253 patients (15%) died on study. Of these deaths, 216
were deemed to be unrelated to treatment, while the remaining 37
were considered to be possibly, probably or definitely related to treat-
ment. These were most commonly due to disseminated intravascular
coagulation, interstitial lung disease or reduced platelet count (three
patients each; the last of these was also associated with disease pro-
gression in two cases and gastrointestinal hemorrhage in one case).

Association of patient baseline characteristics with

incidences of adverse events

Awide variety of demographic and other baseline characteristics were
evaluated to identify any associated with the development of AEs.
Characteristics significantly associated with the development of
Grade ≥3 AEs after adjusting for confounding factors in multivariate

Table 1. Baseline patient characteristics and sunitinib treatment

and disposition

Sunitinib (N = 1671)

Characteristic
Male/female, n (%) 1250/421 (75/25)
Median age (range), years 62 (13–88)
Age <65/≥65 years, n (%)a 939/712 (56/43)
ECOG performance status, n (%)b

0 938 (56)
1 574 (34)
≥2 154 (9)

Median body surface area (range), m2 1.6 (1.1–2.3)
Median height (range), m 1.64 (1.34–1.86)
Median body weight (range), kg 59 (29–112)
Metastatic disease, n (%) 1476 (88)
Common sites of metastases, n (%)
Lung 1089 (65)
Bone 520 (31)
Liver 288 (17)

Previous radiotherapy, n (%) 332 (20)
Previous systemic therapy, n (%) 1101 (66)
IFN-α 917 (55)
Sorafenib 565 (34)
Interleukin-2 346 (21)

Treatment and disposition
Patients with dose reductions, n (%)c 973 (58)
Starting dose 50 mg (n = 1308) 843 (64)
Starting dose 37.5 mg (n = 218) 112 (51)
Starting dose 25 mg (n = 130) 18 (14)
Other (n = 15) 0

Mean RDI by observation period, %
Start through week 6 (n = 1618) 73
Weeks 7–12 (n = 1340) 67
Weeks 13–18 (n = 1110) 63
Weeks 19–24 (n = 951) 60

Patients who discontinued treatment, n (%) 997 (60)
Reason for discontinuation, n (%)d

AE 394 (24)
Lack of efficacy 368 (22)
Death 184 (11)
Lost to follow-up 59 (4)
Abnormal laboratory test value 49 (3)
Other 112 (7)

ECOG, Eastern Cooperative Oncology Group; IFN-α, interferon-α; RDI,
relative dose intensity.

aData missing for 20 patients (1%).
bData missing for 5 patients (<1%).
cRelative to the total number of patients at each dose level.
dRelative to the total number of patients who discontinued.

Table 2.Most commonly reported treatment-related adverse events

(AEs) of any grade or Grade ≥3 (N = 1671)

No. of patients (%)

AE Any grade Grade ≥3

Any AE 1594 (95) 1163 (70)
Platelet count decreaseda 1019 (61) 574 (34)
Hand–foot syndrome 616 (37) 93 (6)
Hypothyroidism 593 (35) 44 (3)
Hypertension 584 (35) 168 (10)
White blood cell count decreased 547 (33) 169 (10)
Stomatitis 281 (17) 21 (1)
Diarrhea 271 (16) 34 (2)
Pyrexia 234 (14) 20 (1)
Neutrophil count decreaseda 224 (13) 131 (8)
Decreased appetite 211 (13) 57 (3)
Anemiaa 193 (12) 76 (5)
Thrombocytopeniaa 147 (9) 83 (5)
Lipase increased 195 (12) 79 (5)
Malaise 173 (10) 53 (3)
Hemoglobin decreaseda 91 (5) 24 (1)
Neutropeniaa 33 (2) 24 (1)

aRelated AE terms (e.g. platelet count decreased and thrombocytopenia)
reflect identification by laboratory abnormality data or physician assessment,
respectively.
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analysis were female sex, age ≥55 years, baseline ECOG PS ≥2, a his-
tory of several medical conditions [ischemic coronary artery disorder,
depressive disorder, hepatic dysfunction or renal impairment (based
on investigators’ assessment)], and prior treatment history (prior non-
drug therapy [such as radiotherapy, oxygen supplementation or thor-
acic cavity drainage, among many others] or no prior sorafenib treat-
ment; Table 3).

Objective tumor response

Among the 1435 patients in the efficacy analysis population, 8 (1%)
achieved complete responses, 304 (21%) partial responses and 578
(40%) stable disease, while 162 patients (11%) were not evaluable
for response. The ORR was 22% [95% confidence interval (CI),
20–24]. Multivariate analysis showed that ORR differed significantly
between patients with and without hepatic dysfunction (12 vs. 23%,
respectively; P = 0.013). Similarly, ORR differed significantly between
patients with an ECOG PS of 0 and ≥1 (26 vs. 15%; P = 0.010).

Progression-free survival

Median PFS in the study was 22.7 weeks (95% CI, 21.1–23.3;
Fig. 1A); median duration of treatment was 22.1 weeks (95% CI,
21.1–24.3). Subgroup analysis showed that median PFS across the
24-week observation period was significantly longer among patients
with an RDI of ≥70% than <70% during the first 6 weeks of treat-
ment (23.1 vs. 18.6 weeks; P < 0.001; Fig. 1B). An analysis of PFS
by metastatic site at baseline is shown in Fig. 1C. The PFS rate at 24
weeks in patients with lung metastases only (52%; 95% CI, 44–59)
was nearly identical to that of patients with no metastases (52%;
95% CI, 40–62) and among the highest of all subgroups evaluated.
PFS based on prior systemic treatment is shown in Fig. 1D. The
24-week PFS rate was numerically lower among patients who had
received prior sorafenib (36%) or no prior systemic therapy (43%)
than among those who had received IFN-α or Interleukin-2 (IL-2)
(48% each); however, 95% CIs overlapped for all of these values.

Overall survival

Median OS was not reached by the end of the 24-week observation
period (Fig. 2A). The rate of OS at 24 weeks was 84% (95% CI,
82–86). In subgroup analysis, the 24-week OS rate was nominally
higher among patients with an RDI ≥70% than <70% during the
first 6 weeks of treatment (85 vs. 82%, respectively), although this dif-
ferencewas statistically significant (P = 0.009; Fig. 2B); consistent with
this, the 24-week OS rate was also higher in patients with an RDI
≥70% than <70% during the first 12 weeks of treatment (data not
shown). Twenty-four-week OS rates among patients with lung metas-
tases at baseline (89%) were similar to those of patients without me-
tastases (88%) and were numerically among the highest of the
subgroups analyzed (Fig. 2C). Rates among patients with liver or
bone metastases were 76 and 84%, respectively. Ninety-five percent
CIs for all of these values overlapped. OS based on prior systemic
treatment is shown in Fig. 2D. The 24-week OS rate was highest
among patients who had received prior IFN-α (92%; 95% CI,
88–95), while that of patients who had received no prior systemic ther-
apy was significantly lower (79%; 95% CI, 75–83). Rates among pa-
tients who had received prior IL-2 or sorafenib were intermediate (88
and 83%, respectively, with overlapping 95% CIs).

Association of adverse events with overall survival

The possible association of the development of specific AEs with
prolonged survival was evaluated (Table 4). The 24-week OS rate
was significantly higher among patients who had the following AEs
than among those who did not: hand–foot syndrome (94 vs. 77%;
P<0.001), hypertension (87 vs. 76%; P < 0.001), hypothyroidism
(87 vs. 82%; P = 0.003), leukopenia (91 vs. 78%; P < 0.001) or
thrombocytopenia (87 vs. 76%; P < 0.001). Among AEs analyzed,
only anemia did not appear to be associated with higher 24-week
OS rates.

Results were similar for analysis of the associations between these
AEs and PFS, with the exception that the presence of anemia was also
significantly associated with an improved 24-week PFS rate (data not
shown).

Discussion

In this post-marketing all-cases survey, sunitinib demonstrated accept-
able safety and useful efficacy in Japanese patients with unresectable
or metastatic RCC. Grade ≥3 AEs tended to occur early, within the
first 4 weeks of treatment, with few occurring after this time point.

Table 3. Baseline characteristics significantly associated with rate

of development of Grade ≥3 AEs

Characteristic Grade ≥3 AE
incidence rate, pts/
1000 pd

Adjusted HRa,b

(95% CI)
P valuec

Sex
Female 14.4 1.24 (1.04–1.48) 0.016
Male 10.1

Age, years
≥65 14.8 1.30 (1.08–1.57)d 0.006d

55–<65 9.4 1.81 (1.50–2.19)d <0.001d

<55 8.2
Baseline ECOG PS
≥2 11.6 0.76 (0.58–0.98) 0.035e

1 12.0 1.00 (0.87–1.15) 0.959e

0 10.3
Ischemic coronary artery disorders
Yes 30.7 1.77 (1.08–2.88) 0.022
No 10.8

Depressive disorders
Yes 26.5 1.50 (1.05–2.14) 0.027
No 10.8

Hepatic dysfunction
Yes 12.3 1.25 (1.01–1.55) 0.044
No 10.9

Renal impairment
Yes 12.2 1.19 (1.02–1.39) 0.028
No 10.7

Prior treatment with sorafenib
Yes 9.3 0.84 (0.72–0.97) 0.021
No 12.0

Non-drug therapyf

Yes 14.7 1.39 (1.20–1.61) <0.001
No 10.1

CI, confidence interval; HR, hazard ratio; pts/1000 pd, number of patients/
1000 person-days.

aHR <1 denotes risk reduction for the first category and HR >1 denotes risk
reduction for the second category.

bObtained using a multivariate Cox proportional hazards model.
cχ2 test.
dVersus <55 years.
eVersus ECOG PS 0.
fSuch as radiotherapy, oxygen supplementation or thoracic cavity drainage,

among many others.
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This may have been the result of successful management of AEs
through dose reductions. In addition, no new or unexpected AEs
emerged during this study. With median OS not reached, comparisons
with previous efficacy results are difficult; however, the 24-week OS
rate of 84% compared favorably with previously published 1-year
OS rates (68%) (13,14). In addition, results from exploratory bio-
marker analyses were consistent with prior studies, identifying poten-
tial AE biomarkers for improved survival with sunitinib, including
hypertension, hand–foot syndrome, hypothyroidism and cytopenias.

The safety profile observed in the present study was broadly simi-
lar to that previously reported in Japanese or Asian patients (4,14–16).
For example, the frequency of discontinuations due to AEs (24%) was
comparable to that in most studies that specifically assessed Asian pa-
tients (22–25%) (4,14,16), as well as that of the international Phase III
study in treatment-naïve RCC (19%) (2). As given in previous reports,
myelosuppression, hand–foot syndrome and hypertension were
among the most commonly reported AEs, including Grade ≥3 AEs.
However, in comparisonwith earlier studies, fatigue, skin discoloration,
anorexia and gastrointestinal disorders were not reported as frequently.
Additionally, previous reports did not identify hypothyroidism as a very
common AE among patients with RCC. Such discrepancies may be due

to differences in clinical priority assigned to AEs by physicians in a ‘real-
world’ setting as part of a post-marketing survey or increased familiarity
with use of sunitinib and subsequent improvement in AE management
compared with earlier studies. Finally, the incidences of Grade ≥3 AEs
were affected by several demographic and baseline characteristics,
including gender, age, performance status and renal impairment.

Results of this study, like previous studies, suggested that while the
safety profile of sunitinib in Asian patients is broadly similar to that in
non-Asian patients, there may be some differences (4,14–16). Myelo-
suppressive AEs and hand–foot syndrome, in particular, have been ob-
served at relatively high frequencies and with greater severity in Asian
patients than in non-Asian patients in this and other studies, particu-
larly in those studies that have compared these populations directly
(4,14–17). For example, Grade ≥3 reduced platelet count occurred
in 34% of the patients in the present study compared with 9% of
patients receiving sunitinib in the Western Phase III study (2).

The ORR obtained in the present study (22%) was lower than
those previously reported in several international studies or those in-
volving Asian patients (35–53%) (2,4,13,14). However, a large inter-
national expanded-access trial with 3464 evaluable patients reported
an ORRwith single-agent sunitinib that was comparable to that of the

Figure 1. Progression-free survival throughWeek 24 from the start of sunitinib treatment. (A) Safety analysis population (N = 1671). (B) By relative dose intensity (RDI)

during the first 6 weeks of treatment among 1618 patients with dose/duration data for this period. (C) By metastatic site at baseline. (D) By prior systemic drug

treatment.
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present study (17%) (18). The conduct of this global Phase IIIb/4
study was similar in a number of respects to the present postmarking
study; the ORRs may therefore reflect a lack of specific requirements
for evaluation of response in both studies (e.g. the frequency of com-
puted tomography imaging is not strictly specified). The median PFS

was shorter in the present study (22.7 weeks or 5.2 months) than was
reported in a number of other studies (9–12 months) (2,4,13,14,18).
This may be due to differences in everyday clinical practice, as com-
pared with clinical trials, in which patients and physicians may be
more likely to discontinue treatment for various reasons.

A number of factors were found to be associated with efficacy in
this study. Consistent with previously reported prognostic models
(19,20), patients with a baseline ECOG PS of 0 achieved greater
ORR, as did patients without hepatic dysfunction. In addition, pro-
longed PFS and OS were associated with higher RDI after the first 6
weeks of treatment, which is consistent with a previously reported
pharmacokinetic–pharmacodynamic meta-analysis of several studies
in predominately non-Asian patients with a variety of solid tumors
that showed that sunitinib efficacy correlated with increased drug ex-
posure (21). Analysis of RDI during the first 12 weeks of treatment
produced a similar finding (data not shown). In addition, consistent
with previous studies involving predominately non-Asian patients
(5–9), the emergence of certain AEs (hypertension, hand–foot syn-
drome, hypothyroidism, leukopenia and thrombocytopenia) was as-
sociated with improved survival.

Of note, in patients with lung metastases only at baseline, clinical
outcomes (PFS and OS) were found to be little different than those of
patients without metastases, suggesting that sunitinib is an appropriate
treatment for these patients. A recent retrospective analysis of the global
Phase III and Japanese Phase II RCC studies also demonstrated suniti-
nib efficacy in patients inwhom lungwas the sole site ofmetastasis (22).

Limitations of this study include the lack of outcomes data for
prior therapies, lack of a comparator arm, independent review of
tumor response and standardized safety and efficacy assessment

Figure 2. Overall survival through Week 24 from the start of sunitinib treatment. (A) Safety analysis population (N = 1671). (B) By RDI during the first 6 weeks of

treatment among 1618 patients with dose/duration data for this period. (C) By metastatic site at baseline. (D) By prior systemic drug treatment.

Table 4. Association of the development of AEs with 24-week OS

rates

AE (n) 24-week OS rate, % 95% CI P valuea

Anemia
Present (362) 84 79–88 0.733
Absent (1308) 84 82–86

Hand–foot syndrome
Present (607) 94 92–96 <0.001
Absent (1063) 77 73–80

Hypertension
Present (774) 87 84–89 <0.001
Absent (337) 76 70–81

Hypothyroidism
Present (653) 87 84–90 0.003
Absent (1017) 82 79–85

Leukopenia
Present (747) 91 88–93 <0.001
Absent (923) 78 74–81

Thrombocytopenia
Present (1165) 87 85–89 <0.001
Absent (505) 76 71–80

OS, overall survival.
aLog-rank test.
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(e.g. not all physicians may have strictly applied RECIST), as well as a
relatively high level of missing efficacy data (14% of patients). More-
over, interpretation of OS data was made more difficult due to the
short follow-up period in this study, especially since the observed
OS was longer than had been expected from previously published
data. In addition, there are limitations specific to the AE biomarker
analyses that may have confounded the results, including variability
in AE assessment among physicians and lack of pharmacokinetic
data coinciding with the occurrence of each AE biomarker, precluding
analysis of the potential impact of drug exposure (i.e. the relationship
between each AE biomarker and RDI). Furthermore, given the poten-
tial confounding influence of post-sunitinib treatment, predictive
value for OS alone may not be evidence of specific biomarkers for
sunitinib; instead, these AEs may be predictors of survival for a gener-
alized class of therapies (e.g. VEGF inhibitors) or may be more prog-
nostic for outcome based on patient and/or disease characteristics.

The standard dosing regimen for sunitinib is 50 mg/day orally on a
4-weeks-on and 2-weeks-off schedule; however, the difficulty of strict
adherence to this schedule is nowwidely accepted. In this study, we did
not collect individual patient data on precise dosing schedules, which
were likely modified by the treating physicians. Thus, the optimal dos-
ing schedule for sunitinib remains an open question for further
research (23–25).

In summary, the results of this study confirm the acceptable safety
and useful efficacy of sunitinib in a large robust population of patients
with unresectable or metastatic RCC who reflect the broader patient
population found in the ‘real-world’ setting in Japan. Such a post-
marketing study also better reflects everyday clinical practices than
those used in randomized controlled trials. Finally, in addition to con-
firming the clinical benefit with sunitinib in this population, this study
has provided important hypothesis-generating and supporting informa-
tion on predictive markers for efficacy and prognosis, which may help in-
dividualize and optimize use of sunitinib in this RCC patient population.

Supplementary data

Supplementary data are available at http://www.jjco.oxfordjournals.
org.
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