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Abstract 
Previous study reported that patients treated with axitinib as second-line therapy had longer me-
dian progression-free survival than those treated with sorafenib for metastatic renal cell carci-
noma (mRCC). In this study, we reviewed our experience of axitinib as a first-line therapy for 
mRCC in Japanese patients, focusing on its efficacy and safety. We retrospectively assessed 26 pa-
tients treated with axitinib as a first-line therapy for mRCC from July 2010 to July 2014 at Chiba 
Cancer Center and Kinki University Hospital. Observation period was 24.6 ± 18.3 months. The ob-
jective response rate was 50.0%, and the median progression-free survival was 27.5 months. 
Overall survival was not estimable. Common grade 3 adverse events were hypertension in 19 pa-
tients and proteinuria in 5 patients. Axitinib demonstrated significant efficacy as a first-line ther-
apy in Japanese patients with mRCC. Careful monitoring and management of the adverse effects 
may help to control its toxicities. 
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1. Introduction 
Renal cell carcinoma (RCC) is highly resistant to chemotherapy. Cytokine therapies, including interferon-α and 
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interleukin-2, were, until recently, the only treatments available for metastatic RCC (mRCC), but cytokine ther-
apies have limited roles in the treatment of mRCC [1]. 

The development of antiangiogenic drugs that target vascular endothelial growth factor (VEGF) receptors was 
based on extensive investigations into the molecular mechanisms underlying RCC. These drugs with proven 
benefits in the treatment of mRCC have been approved, and they include sunitinib, sorafenib, pazopanib, and 
axitinib [2]-[4].  

Axitinib is a potent, selective second-generation inhibitor of VEGF receptors that has shown efficacy in phase 
II and III clinical trials in patients with mRCC who had been treated previously [4]-[7].  

A subgroup analysis of the phase III AXIS trial showed a longer median progression-free survival (PFS) and a 
higher objective response rate (ORR) for axitinib-treated Japanese patients compared with the overall population 
[8]. On the other hand, in a randomized phase III trial that compared axitinib with sorafenib as a first-line thera-
py for mRCC, the median PFS was numerically longer in patients treated with axitinib, but the difference was 
not significant [9]. 

To the best of our knowledge, this is the first report that examined efficacy and safety of axitinib as a first-line 
therapy for the treatment of mRCC in Japanese patients. 

2. Methods 
2.1. Patients and Treatment 
We retrospectively assessed 26 patients who had been treated with axitinib as a first-line therapy for the treat-
ment of mRCC between July 2010 and July 2014 at Chiba Cancer Center (CCC) and Kinki University Hospital 
(KUH). 14 of the patients had enrolled in a phase II trial that assessed the efficacy and safety of axitinib dose ti-
tration (NCT00835978) [7]. Therefore, 14 patients were treated according to the phase II clinical trial protocol, 
and, of these, three patients were assigned to the dose-titration group. We also adopt evaluation based on the 
phase II trial for the 12 patients who were not registered to the clinical trial.  

We undertook clinical assessments, which included the patients’ medical histories, physical examinations, 
their vital signs, clinical laboratory results, their Eastern Cooperative Oncology Group performance statuses 
(ECOG PS), and their Memorial Sloan Kettering Cancer Center (MSKCC) risk classifications at baseline [11]. 

We assessed the tumors, which included computed tomography and/or magnetic resonance imaging scans at 
baseline, and every 6 - 8 weeks thereafter, and the responses were defined according to the Response Evaluation 
Criteria in Solid Tumors (RECIST), version 1.0 [12]. We did not examine the responses of three patients who 
had bone metastases only in accordance with the RECIST criteria. Safety was assessed throughout the study, 
with adverse events (AEs) graded according to the Common Terminology Criteria for Adverse Events (CTCAE), 
version 4.0 [13].  

Ethical approval for the study was obtained from the Chiba Cancer Center’s Institutional Review Board (Ap-
proval no. CCCIRB-1231). 

2.2. Statistical Analysis  
The PFS and overall survival (OS) rates were calculated using the Kaplan-Meier method, and a log-rank test 
was used to compare the results from the groups of patients with and without proteinuria. A Cox proportion-
al-hazards model that considered the onset of proteinuria as a time-dependent covariate was used to estimate the 
hazard ratios (HRs) for PFS and OS.  

All statistical analyses were performed using JMP®, version 11.0 (SAS Institute Inc., Cary, NC, USA). Prob-
ability (p) values < 0.05 were considered statistically significant, and confidence intervals (CIs) were set at the 
95% level.  

3. Results 
The median duration of the observation period for this study was 15.6 months (range 4.5 - 52.9 months). Table 
1 summarizes the characteristics of the 21 patients who were included in this study. One patient, who did not 
undergo a radical nephrectomy, underwent needle biopsies of the primary tumor to determine its histological 
subtype. Initially, 5 mg of axitinib was administered twice daily to all these patients. Nineteen patients (73.1%) 
had their doses of axitinib reduced because of AEs. The axitinib dose was increased to more than 5 mg twice  
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Table 1. Patient demographic and baseline characteristics.                                                             

 All patients CCC KUH p value 

Number of patients 26 21 5  

Age (years) 63 (41 - 78) 63 (41 - 78) 66 (53 - 81) 0.379 

Sex    

0.376 Male 15 (57.7) 13 (61.9) 2 (40.0) 

Female 11 (42.3) 8 (38.1) 3 (60.0) 

ECOG PS    

0.121 0 21 (80.8) 16 (76.2) 5 (100.0) 

1 5 (19.2) 5 (23.8) 0 

Previous nephrectomy    

0.509 Yes 25 (96.2) 20 (95.2) 5 (100.0) 

No 1 (3.8) 1 (4.8) 0 

Histology of primary tumor    

0.536 Clear cell RCC 23 (88.5) 19 (90.5) 4 (80.0) 

Non-clear cell RCC 3 (11.5) 2 (9.5) 1 (20.0) 

MSKCC risk group    

0.947 
Favorable 6 (23.1) 5 (23.8) 1 (20.0) 

Intermediate 16 (61.5) 13 (61.9) 3 (60.0) 

Poor 4 (15.4) 3 (14.3) 1 (20.0) 

Site of metastasis     

Lung 18 (69.2) 15 (71.4) 3 (60.0) 0.549 

Lymph node 12 (46.2) 9 (42.9) 3 (60.0) 0.490 

Bone 7 (26.9) 7 (33.3) 0 0.059 

Liver 2 (7.7) 2 (9.5) 0 0.345 

Data are median (range) or n (%). CCC = Chiba Cancer Center. KUH = Kinki University Hospital. ECOG PS = Eastern Cooperative Oncology Group 
performance status. MSKCC = Memorial Sloan-Kettering Cancer Center. 

 
daily in 7 patients (26.9%). Among the 26 patients, 17 (65.4%) stopped receiving axitinib because of disease 
progression 11 patients (42.3%) or intolerable AEs in 6 patients (23.1%). 

Figure 1 presents the maximum reductions in the target tumors from baseline for 23 patients. We did not 
examine the responses of three patients who had bone metastases only in accordance with the RECIST criteria. 
Table 2 summarizes the patients’ responses to axitinib. The ORR was 50.0% (95% CI 32.1 - 67.9). There is no 
significant difference in the ORR between CCC and KUH. 

PFS and OS were determined for all the patients who were included in this study; as shown in Figure 2, the 
meian PFS was 27.5 months and the OS was not estimable (NE) for this patient series. Although difference was 
not significant (p = 0.53), the median PFS for the patients with proteinuria (38.8 months) was longer than with-
out proteinuria (27.5 months) (Figure 3). 

Table 3 summarizes the AEs associated with axitinib. All the patients experienced AEs, and the common AEs 
that corresponded to grade 3 in the CTCAE were hypertension in 19 patients (73.1%) and proteinuria in five pa-
tients (19.2%). There was no evidence of treatment-related death in this patient series. 
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Figure 1. Maximum percent change in target lesions from baseline.                                                      

 

 
(a)                                                      (b) 

Figure 2. Kaplan-Meier estimates of (a) progression-free survival and (b) overall survival. mPFS denotes median pro-
gression-free survival, mOS denotes median overall survival, CI denotes confidence interval, NE denotes not estimable.            

 

 
(a)                                                      (b) 

Figure 3. Kaplan-Meier estimates of (a) progression-free survival and (b) overall survival based on the presence or ab-
sence of proteinuria. PU denotes proteinuria, mPFS denotes median progression-free survival, mOS denotes median 
overall survival, CI denotes confidence interval, NE denotes not estimable, HR denotes hazard ratio. p values are based 
on one-sided log-rank tests.                                                                                  
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Table 2. Objective tumor response.                                                                                  

 All patients CCC KUH p value 

Number of patients 26 21 5  

Best observed RECIST response    

 

Complete response 0 0 0 

Partial response 13 (50.0) 10 (47.6) 3 (60.0) 

Stable disease 10 (38.5) 8 (38.1) 2 (40.0) 

Progressive disease 3 (11.5) 3 (14.3) 0 

Objective response rate 13 (50.0) 10 (47.6) 3 (60.0) 
0.618 

95% CI 32.1 - 67.9 28.3 - 67.6 23.0 - 88.2 

Data are median (range) or n (%). CCC = Chiba Cancer Center. KUH = Kinki University Hospital. CI = confidence interval. 
 

Table 3. Summary of common all-causality adverse events and laboratory abnormalities.                                        

 All grade Grade ≥ 3 

Hypertension 22 (84.6) 19 (73.1) 

Fatigue 19 (73.1) 1 (3.8) 

Hand-foot syndrome 16 (61.5) 3 (11.5) 

Hypothyroidism 16 (61.5) 0 

Dysphonia 15 (57.7) 0 

Diarrhea 12 (46.2) 0 

Decreased appetite 8 (30.8) 2 (7.7) 

Stomatitis 8 (30.8) 0 

Rash 6 (23.1) 1 (3.8) 

Dysgeusia 5 (19.2) 0 

Nausea 4 (15.4) 2 (7.7) 

Vomiting 4 (15.4) 0 

Constipation 4 (15.4) 0 

Laboratory abnormalities   

Proteinurea 20 (76.9) 5 (19.2) 

Blood uric acid increased 11 (42.3) 0 

Blood creatinine increased 8 (30.8) 0 

ALT increased 8 (30.8) 0 

Thrombocytopenia 8 (30.8) 0 

Anemia 5 (19.2) 1 (3.8) 

AST increased 5 (19.2) 0 

Data are n (%). ALT = alanine aminotransferase. AST = aspartate aminotransferase. 

4. Discussion 
The results of phase II and III clinical trials have led to the approval of axitinib for the treatment of mRCC in 
Japan in 2012 [8] [14]. Presently, axitinib is listed as a first-line therapy for mRCC in the National Comprehen-
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sive Cancer Network (NCCN) guidelines, and it is recommended as a second-line therapy for mRCC in the 
NCCN guidelines and in the European Association of Urology guidelines [15] [16]. 

In a phase II study of axitinib treatment in Japanese patients with cytokine-refractory mRCC, the ORR was 
50.0% and the median PFS was 11.0 months [14]. Thus, the ORR was higher but the PFS was shorter compared 
with the ORR (44.2%) and the PFS (15.7 months) reported from a similar study conducted in a western country 
[6]. As a first line therapy, the median PFS was numerically longer in patients treated with axitinib (10.1 months) 
than with sorafenib (6.5 months), but the difference was not significant in a randomized phase III trial [9]. 

On the other hand, sunitinib is currently regarded as a new reference standard of care for the first-line treat-
ment of mRCC [15] [16]. In a Japanese phase II trial of sunitinib as a first-line therapy, Tomita et al. reported 
that the PFS was 12.2 months [17]. Recently, an alteration in the dosing schedule to 2 weeks on treatment fol-
lowed by 1 week off treatment was reported to increase patient tolerability, and patient survival was longer be-
cause the treatment duration was prolonged [18] [19]. Kondo et al. reported that the median PFS was 18.4 
months and the ORR was 50% in Japanese patients who participated in a 2 weeks on treatment and 1 week off 
treatment schedule [20]. 

To the best of our knowledge, there have been no investigations into axitinib as a first-line therapy for the 
treatment of mRCC in Japanese patients. We retrospectively investigated the clinical outcomes in 26 Japanese 
patients who received axitinib as first-line therapy for mRCC. In this study, the median PFS was 27.5 months 
and the ORR was 50.0%, and these results are superior compared with any previously reported results. A re-
trospective study reported that the PFS is an important prognostic parameter in patients with mRCC who are 
treated with first-line VEGF-targeted therapy [21]. Indeed, treatment with axitinib as a first-line therapy for 
mRCC might contribute to improving OS in Japanese patients. 

In this study, 14 of 26 patients were phase II clinical trial participants [10]. In the phase II dose-titration study, 
the nonrandomized group of patients who were ineligible for dose titration had a higher proportion of Japanese 
patients than the randomized group [10]. In this study, 11 of 14 patients were allocated to the nonrandomized 
group, which suggests that Japanese patients are likely to develop axitinib-related toxic effects, including hyper-
tension. 

Hypertension was the most commonly reported treatment-related AEs and it affected 85% of the patients in 
the current study, but this was manageable with antihypertensive medications. The incidence of hypertension 
was similar to that reported from other Japanese studies (64% - 84%) [8] [14], but it was higher than that re-
ported from studies carried out in western countries (35% - 57%) [4] [6] [7] [9] [10]. 

With regard to sunitinib, which is a VEGF inhibitor that is similar to axitinib, previous studies have reported 
that sunitinib-induced hypertension is an efficacy biomarker in mRCC patients. Indeed, the median PFS and OS 
were more than four-fold longer for patients with hypertension than for patients without hypertension [22] [23]. 
Rini et al. hypothesized that the susceptibility of normal blood vessels to VEGF blockade, which would lead to 
hypertension, is linked to the susceptibility of the tumor vessels to VEGF blockade, resulting in a more robust 
antiangiogenic effect in response to sunitinib treatment, and hence, enhanced clinical outcomes [22]. 

Given the small number of cases without axitinib-induced hypertension, we were unable to compare the PFS 
and OS between groups of patients with and without hypertension; however, we suspect that the high frequency 
of axitinib-induced hypertension in Japanese patients is a key factor that is associated with the long PFS. 

Similarly, the frequency of proteinuria (77%) in this study was higher than that reported for studies carried 
out in western countries (8% - 28%) [6] [10]. Proteinuria is a widely reported side effect that occurs after VEGF 
signaling is inhibited, and it may reflect severe glomerular damage [24]. The pathogenesis of proteinuria in pa-
tients receiving anti-VEGF therapy likely relates to multiple pathways, including post-exercise proteinuria-like 
syndrome [25], the perturbation of podocyte-endothelial VEGF axis signaling [26] [27], podocyte protein junc-
tion downregulation [28], and subacute glomerular thrombotic microangiopathy [24]. On the other hand, no 
major differences were found between Asian and Caucasian people in relation to axitinib plasma pharmacoki-
netics during the phase I pharmacokinetic studies [29] [30]. Thus, the reasons underlying the high frequency of 
proteinuria among Japanese patients treated with axitinib remain unclear.  

Although the differences were not significant, the median PFS tended to be longer in patients with axitinib- 
induced proteinuria (38.8 months) than in those without proteinuria (27.5 months). We consider that careful mo- 
nitoring of proteinuria and management to control proteinuria might lead to longer PFS and OS. 

Hand-foot syndrome and hypothyroidism were also commonly reported AEs in this study, but they were ef-
fectively managed with axitinib dose reductions or interruptions and thyroid medications. 
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The limitations of this study include its retrospective nature and the small number of patients. Furthermore, 
the duration of the observation period was insufficient to draw definitive conclusions in relation to the prognos-
tic issues. 

5. Conclusion 
Axitinib as a first-line therapy demonstrated significant efficacy in the treatment of mRCC in Japanese patients. 
However, the incidence rates of some AEs, including proteinuria and hypertension, were higher in Japanese pa-
tients than the patients from western countries. Thus, careful monitoring and management to control these toxic-
ities are important to improve patients’ prognoses. 
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