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Background: This registrational trial evaluated the efficacy, safety, and patient-reported 

outcomes of axitinib versus sorafenib as a second-line treatment in Asian patients with clear-

cell metastatic renal cell carcinoma (mRCC).

Methods: In this open-label, multicenter study, previously treated Asian patients with clear-

cell mRCC were stratified by Eastern Cooperative Oncology Group performance status and 

prior therapy and randomized in a 2:1 ratio to receive axitinib (5 mg twice daily) or sorafenib 

(400 mg twice daily). The primary end point was progression-free survival (PFS) assessed by 

a masked independent review committee.

Results: A total of 204 Asian patients received axitinib (n=135) or sorafenib (n=69). Median PFS 

(95% confidence interval [CI]) was 6.5 (4.7–9.1) months with axitinib versus 4.8 (3.0–6.5) months 

with sorafenib (hazard ratio, 0.731; 95% CI, 0.506–1.058; one-sided P=0.0531). The objective 

response rate (95% CI) was 23.7% (16.8%–31.8%) with axitinib versus 10.1% (4.2%–19.8%) 

with sorafenib. Common, grade 3, all-causality adverse events were hypertension (19.3%), 

weight decrease (5.2%), and proteinuria (5.2%) with axitinib and hypertension (8.7%) and 

palmar-plantar erythrodysesthesia (7.2%) with sorafenib. In a time-to-deterioration composite 

end point of death, progression, and worsening of Functional Assessment of Cancer Therapy 

Kidney Symptom Index score, patients treated with axitinib demonstrated a 17%–24% risk 

reduction compared with sorafenib-treated patients.

Conclusion: Axitinib is clinically active and well tolerated in previously treated Asian patients 

with mRCC, consistent with the results from the global Phase III trial. These results establish 

axitinib as a second-line treatment option for Asian patients with mRCC.

Keywords: axitinib, renal cell carcinoma, sorafenib, vascular endothelial growth factor receptor 

inhibitor

Introduction
In 2012, kidney cancer was diagnosed in more than 66,000 people in China and resulted 

in more than 25,000 deaths, a twofold increase in the number of deaths from 2008.1,2 

Renal cell carcinoma (RCC) accounts for ~90% of kidney cancers, of which clear-cell 

carcinoma is the predominant histological subtype, accounting for 85% of RCC.3

In many countries, the management of metastatic RCC (mRCC) has changed 

dramatically with the introduction of molecularly targeted agents such as sunitinib,4–7 

pazopanib,8–10 sorafenib,11–14 temsirolimus,15 and everolimus.16 However, according to 

the resource-stratified guidelines developed at the 2012 Asian Oncology Summit,17 

interferon α is still commonly used in Japan and considered the most cost-effective 

correspondence: Dingwei Ye
Department of Urology, Fudan 
University shanghai cancer center, 
270 Dong an road, shanghai 200032, 
People’s republic of china
Tel +86 137 0166 3571
Fax +86 21 6443 8640
email dwyeli@163.com 

Journal name: OncoTargets and Therapy
Article Designation: Original Research
Year: 2015
Volume: 8
Running head verso: Qin et al
Running head recto: Axitinib versus sorafenib in Asian patients with mRCC
DOI: http://dx.doi.org/10.2147/OTT.S83302

O
nc

oT
ar

ge
ts

 a
nd

 T
he

ra
py

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OTT.S83302
mailto:dwyeli@163.com


OncoTargets and Therapy 2015:8submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1364

Qin et al

treatment in China.18 The availability of Asian-specific safety 

and efficacy data from a randomized clinical trial comparing 

one targeted agent versus another is obviously an important 

factor for making the decision to use a targeted agent in Asian 

populations. However, most of the available Asian-specific 

data come from single-arm Phase II, expanded access, or 

retrospective clinical studies.4–7,11–16,19

Axitinib, a potent and selective second-generation inhibi-

tor of vascular endothelial growth factor receptors (VEGFRs) 

1, 2, and 3,20 is approved in the United States (Inlyta®; Pfizer 

Inc, New York, NY, USA21), European Union, Japan, Korea, 

and other countries for the treatment of advanced RCC after 

failure of prior systemic therapy. In the global Phase III 

AXIS trial, axitinib improved progression-free survival (PFS) 

compared with sorafenib in patients with mRCC (N=723) 

after failure of one prior systemic therapy.22 Median PFS was 

6.7 months with axitinib versus 4.7 months with sorafenib 

(hazard ratio [HR], 0.665; 95% confidence interval [CI], 

0.544–0.812; one-sided P0.0001). In a subgroup analysis 

of patients from Japan enrolled in AXIS,23 axitinib resulted 

in longer PFS and higher objective response rate (ORR) com-

pared with sorafenib, consistent with the results obtained in 

the overall population.22 The nature and incidence of adverse 

events (AEs) observed in Japanese patients were generally 

similar to those reported in the overall population; however, 

AEs more frequently reported by Japanese patients treated 

with axitinib included hypertension and hypothyroidism.

Furthermore, treatment with axitinib had a statistically 

significant advantage compared with sorafenib on the com-

posite end point of time-to-treatment deterioration, defined 

as death, disease progression, or worsening of symptoms 

(based on the Functional Assessment of Cancer Therapy 

Kidney Symptom Index [FKSI] questionnaire and FKSI–

Disease-Related Symptoms [FKSI-DRS]).22 The time-to-

deterioration FKSI-15 composite end point showed a 17% 

reduction in risk for axitinib versus sorafenib (HR, 0.829; 

95% CI, 0.701–0.981; one-sided P=0.014) and the time-to-

deterioration FKSI-DRS composite end point showed a 16% 

risk reduction for axitinib versus sorafenib (HR, 0.838; 95% 

CI, 0.707–0.993; one-sided P=0.0203).22

An ongoing study in previously treated Asian patients 

with advanced RCC was designed to support the registration 

of axitinib in China and to satisfy regulatory requirements 

in that country. As such, the study has a similar design to 

the previous Phase III AXIS trial in which patients with 

advanced RCC were treated with axitinib following failure 

of one prior systemic first-line regimen.22 Based on Phase I 

studies that showed comparable axitinib pharmacokinetics 

between white and Japanese24,25 or Chinese26 populations, 

axitinib dosage used in this Asian population was similar to 

that used in the predominantly white population in the global 

AXIS trial. Here, we report the results from this randomized 

registrational trial that was designed to prospectively evaluate 

the efficacy, safety, and patient-reported outcomes of axitinib 

versus sorafenib in Asian patients with mRCC after failure 

of first-line systemic therapy.

Methods
Patients
Key eligibility criteria for participation in this study included 

males or nonpregnant females aged 18 years or older; his-

tologically or cytologically confirmed mRCC with a clear-

cell component; unidimensionally measurable disease by 

Response Evaluation Criteria in Solid Tumors (RECIST, 

version 1.0);27 progressive disease per RECIST after one 

prior first-line sunitinib- or cytokine-containing regimen for 

metastatic disease; adequate renal, hepatic, and hematologic 

function; Eastern Cooperative Oncology Group performance 

status (ECOG PS) 0 or 1; 2 weeks since prior systematic 

treatment, radiotherapy, or surgery; no uncontrolled hyperten-

sion (defined as blood pressure 140/90 mmHg); and life 

expectancy 12 weeks. Antihypertensive therapy was per-

mitted, as well as prior adjuvant interferon and/or interleukin 

therapy, if recurrence occurred 6 months after last dose.

Key exclusion criteria included current use or anticipated 

need for strong inhibitors of cytochrome P450 (CYP) 3A4/5 

or inducers of CYP3A4/5 or CYP1A2; anticoagulant therapy 

with oral vitamin K antagonists; active seizure disorder or 

evidence of brain metastases, spinal cord compression, or 

carcinomatous meningitis; myocardial infarction, uncon-

trolled angina, coronary or peripheral artery bypass graft, 

symptomatic congestive heart failure, cerebrovascular acci-

dent, or transient ischemic attack within prior 12 months; 

deep vein thrombosis or pulmonary embolism within prior 

6 months; known HIV or AIDS-related disease; or history 

of malignancy other than RCC.

study design
This ongoing, multicenter, open-label, randomized 

registrational trial was originally designed to evaluate 

axitinib or sorafenib in previously treated Asian patients 

with mRCC. The study was conducted at 30 centers in 

seven countries: China (20 centers), India (one center), 

Malaysia (one center), the Philippines (four centers), Taiwan 

(two centers), Ukraine (one center), and the United States (one 

center). In 2009, the trial was amended to include a global 
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treatment-naïve population. The amended study was designed 

to analyze this population separately from the second-line 

population; results are reported elsewhere.28 We report results 

from the previously treated Asian population.

This study was conducted in compliance with the 

Declaration of Helsinki and International Conference on 

Harmonization Good Clinical Practice Guidelines; all local 

regulatory requirements were followed and, in particular, 

those affording greater protection to the safety of trial partici-

pants. The final protocol, amendments, and informed consent 

documents were reviewed and approved by an institutional 

review board or independent ethics committee at each study 

center. All patients gave written informed consent before 

entering the study. This trial is registered on ClinicalTrials.

gov, identifier NCT00920816.

randomization and masking
Patients were randomly assigned in a 2:1 ratio, using a cen-

tralized registration system, to receive either axitinib at a 

starting dose of 5 mg twice daily (BID) or sorafenib 400 mg 

BID. Patients were stratified by ECOG PS (0 or 1) and by 

prior therapy (sunitinib- or cytokine-containing).

All planned efficacy analyses were performed using strati-

fication data collected from the interactive voice response 

system. Randomization lists were generated using permuted 

blocks with a block size of six (four axitinib to two sorafenib) 

within each ECOG PS stratum and prior therapy stratum. The 

randomization list was generated by the central randomiza-

tion administrator, and the treatment groups were obtained 

by the investigating site via a web interface. Patients and 

investigators were unmasked to treatment allocation. The 

radiologists who participated in the independent review 

committee (IRC) assessment of PFS (the primary end point) 

were masked to treatment allocation.

Procedures
Study treatments were administered in cycles of 4 weeks’ 

duration. Axitinib was taken orally with food at a starting 

dose of 5 mg BID and sorafenib was taken orally without 

food (1 hour before or 2 hours after eating) at a starting dose 

of 400 mg BID. Axitinib dose increases, as well as axitinib 

and sorafenib dose reductions and interruptions, were based 

on tolerability, as previously described.22,29

assessments
Baseline tumor assessments included computed tomography 

(CT)/magnetic resonance imaging (MRI) scans of the  

brain, chest, abdomen, and pelvis and a bone scan. CT/MRI 

(not including brain) and bone scan (only if lesions at 

baseline) were repeated at week 6, week 12, every 8 weeks 

thereafter, and at the end of study treatment. All radiographic 

images and bone scans were centrally reviewed by an IRC 

masked to treatment allocation.

All observed or patient-reported AEs (serious and nonseri-

ous), the severity of the events, and the investigator’s opinion 

of the relationship to the study treatment were documented 

throughout the study period using the Common Terminology 

Criteria for Adverse Events version 3.0. Physical examinations 

were conducted at baseline, day 1 (if 7 days since baseline), 

week 2, week 4, every 4 weeks thereafter, and at the end of 

study treatment. Blood pressure was monitored at each clinic 

visit and BID at home by patients throughout the study period. 

Assessment of ECOG PS was conducted at baseline, day 1, 

every 4 weeks, and at the end of study treatment. Laboratory 

tests for hematology and blood chemistry were conducted at 

baseline, day 1 (if 7 days since baseline), every 4 weeks, 

and at the end of study treatment. Urinalysis was conducted 

every 4 weeks and at the end of study treatment. Thyroid 

function tests (free triiodothyronine [T
3
], free thyroxine [T

4
], 

and thyroid-stimulating hormone [TSH]) were performed at 

baseline. TSH was remeasured at weeks 2, 4, 8, and 12, and 

every 8 weeks thereafter. Free T
3
/T

4
 was measured when clini-

cally indicated. An independent third-party data monitoring 

committee monitored safety on a periodic basis and had the 

ability to recommend early termination of the trial.

Patient-reported outcomes were assessed using the FKSI-

15,30 FKSI-DRS,31 and European Quality of Life–5 Dimen-

sions (EQ-5D).32 FKSI-15, a 15-item scale (score range, 

0–60), measures symptoms and health-related quality of life 

(QoL) in patients with advanced RCC.30 The FKSI’s 15 items 

include lack of energy, side effects, pain, losing weight, bone 

pain, fatigue, enjoying life, short of breath, worsened condi-

tion, appetite, coughing, bothered by fevers, ability to work, 

hematuria, and sleep. The FKSI-DRS consists of nine items 

(score range, 0–36) of the FKSI-15 that are specific to kidney 

cancer.31 Higher scores on the FKSI-15 and FKSI-DRS are 

reflective of a better health state. The EQ-5D is a brief generic 

questionnaire that measures general health status.32 FKSI and 

EQ-5D were administered on day 1 before dosing and before 

any other clinical assessments, every 4 weeks while on study, 

and at end of study treatment/withdrawal and follow-up  

(28 days after the last dose).

statistical analyses
The primary efficacy end point was IRC-assessed PFS 

from randomization to first documentation of objective 
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tumor progression or death. Secondary end points included 

PFS assessed by the treating physicians; overall survival, 

defined as the time from the date of randomization to the 

date of death; IRC-assessed ORR, defined as the percentage 

of patients with confirmed (ie, persisted on repeat imag-

ing for 4 weeks) complete or partial response according 

to RECIST criteria;27 and duration of response, defined 

as the time from the first documentation of objective 

complete or partial tumor response and subsequently con-

firmed, to the first documentation of progressive disease  

or death.

Efficacy and patient-reported outcomes were analyzed in 

the intention-to-treat population (all randomized patients), 

and safety was analyzed in all patients who received at least 

one dose of study drug. Final PFS analysis was conducted 

when data were considered sufficiently mature (ie, after ~130 

PFS events occurred or ~60% of patients had a PFS event). 

The sample size of 200 patients was chosen based on 

requirements of the China Food and Drug Administration 

in order to support the submission of axitinib treatment for 

advanced RCC after failure of one prior systemic therapy. 

The trial was not powered to detect statistically significant 

differences between axitinib and sorafenib; all P-values are 

provided for reference only.

The Kaplan–Meier method was used to estimate median 

PFS and duration of response, and two-sided 95% CI was 

calculated. PFS was compared between treatment arms using 

a stratified, one-sided, log-rank test. A Cox proportional 

hazard model was used to explore the potential influence of 

the baseline stratification factor and patient characteristics 

(ie, age, sex, and ethnic origin) on PFS. The estimated HR 

and two-sided 95% CI were provided. Additionally, for 

each treatment arm, the median PFS and two-sided 95% CI 

were provided for each level of the stratification factor or 

baseline characteristics. ORR for the two treatment arms 

was compared using a one-sided Pearson chi-square test for 

unstratified analyses and the Cochran–Mantel–Haenszel test 

for stratified analyses.

The mean (and 95% CI) and median of the observed 

scores and the change from baseline were reported for 

FKSI-15, FKSI-DRS, and EQ-5D. A repeated-measures, 

mixed-effects model was used to compare the two treatment 

arms over the course of the study, and survival analysis 

methods were used to compare treatments with respect to 

time to deterioration, where deterioration was predefined as 

a composite end point of death, progression, or a minimum 

important decrease in FKSI-15 (5 points)30 or FKSI-DRS 

(3 points),31 whichever occurred first. The data cutoff date 

for these analyses was October 31, 2011.

Results
Patients and treatment
Between August 2009 and March 2011, 204 previously 

treated patients with mRCC were enrolled. In all, 135 patients  

were randomly assigned to axitinib and 69 to sorafenib 

(Figure 1). Patient demographics and baseline charac-

teristics were largely balanced between treatment arms  

(Table 1). The majority of Asian patients were Chinese; 

two patients assigned to axitinib were not Asian. Similar 

proportions of patients in the axitinib (85.2%) and sorafenib 

(89.9%) arms had previous surgery for nephrectomy.  

A greater proportion of patients assigned to axitinib 

compared with sorafenib had bone metastases at baseline  

(Table 1).

The proportion of patients with specific, present medical 

histories was similar between the treatment arms. In total,  

82 (60.7%) patients in the axitinib arm and 48 (69.6%) 

patients in the sorafenib arm reported a present medical dis-

ease/syndrome. The most frequently reported present medical 

history was hypertension, reported by 30 (22.2%) patients 

in the axitinib arm and 16 (23.2%) patients in the sorafenib 

arm. A lower proportion of patients in the axitinib arm versus 

the sorafenib arm had hypothyroidism at baseline (six [4.4%] 

versus nine [13.0%] patients, respectively).

All patients received the assigned treatment. As of the 

data cutoff date, 85 (63.0%) patients in the axitinib arm and 

49 (71.0%) patients in the sorafenib arm had discontinued 

study treatment. The most common reasons for treatment 

discontinuation for axitinib and sorafenib, respectively, were 

disease progression (39.3% versus 50.7%) and death (9.6% 

versus 7.2%) (Table 1).

Median treatment duration was longer (9.1 versus  

7.0 months) and median relative dose intensity (total dose 

administered/total dose assigned ×100) was greater (106.4% 

versus 99.8%) with axitinib and sorafenib, respectively. 

Axitinib dose was increased to 5 mg BID in 83 (61.5%) 

patients. A smaller proportion of patients had dose reduc-

tions (20.7% versus 31.9%), whereas a greater proportion 

had interruptions (66.7% versus 56.5%) with axitinib and 

sorafenib, respectively. AEs led to dose interruptions in 

70 (51.9%) and 24 (34.8%) patients receiving axitinib and 

sorafenib, respectively.

During the study, patients were not offered axitinib 

or sorafenib as subsequent therapy following treatment 
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Figure 1 cOnsOrT diagram.
Abbreviations: ae, adverse event; iTT, intention-to-treat; cOnsOrT, consolidated standards of reporting Trials.

discontinuation. Overall, eight (5.9%) patients in the axitinib 

arm and nine (13.0%) patients in the sorafenib arm received 

other follow-up systemic therapy.

Efficacy
Based on masked IRC review, 87 (64.4%) patients in the 

axitinib arm and 46 (66.7%) patients in the sorafenib arm 

had PFS events. The IRC-assessed median PFS (95% CI) 

was 6.5 (4.7–9.1) months with axitinib compared with 

4.8 (3.0–6.5) months with sorafenib (HR, 0.731; 95% CI, 

0.506–1.058; P=0.0531 one-sided log-rank test stratified by 

ECOG PS and prior treatment; Figure 2A).

In patients previously treated with sunitinib, IRC-assessed 

median PFS (95% CI) was 4.7 (4.5–6.5) months with axitinib 

compared with 2.8 (2.7–6.4) months with sorafenib (HR, 

0.629; 95% CI, 0.377–1.048; P=0.0412 one-sided log-rank 

test stratified by ECOG PS; Figure 2B). In patients previously 

treated with cytokines, IRC-assessed median PFS (95% CI) 

was 10.1 (6.5–12.0) months with axitinib compared with 

6.5 (4.8–12.0) months with sorafenib (HR, 0.860; 95% CI, 

0.502–1.475; P=0.2945 one-sided log-rank test stratified by 

ECOG PS; Figure 2C).

Additional analyses of IRC-assessed PFS by patient 

characteristics and prognostic factors at baseline showed a 

generally consistent effect, numerically favoring axitinib in 

delaying PFS events relative to sorafenib (Figure 3). In the 

subgroup analyses, a treatment effect favoring axitinib was 

noted in females (HR, 0.441; 95% CI, 0.226–0.860), but not 

in males (HR, 0.945; 95% CI, 0.615–1.453). However, when 

included in a multivariate Cox model adjusting for treatment 

and other baseline characteristics, sex was not an independent 

predictor of outcome.

Based on masked IRC assessment, confirmed ORR was 

23.7% with axitinib versus 10.1% with sorafenib (P=0.009; 

Table 2). No patient had a complete response. In patients 

previously treated with a sunitinib-containing regimen, 
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Table 1 Patient demographics and baseline characteristics

Axitinib (n=135) Sorafenib (n=69)

age in years, median (range) 56 (18–91) 56 (22–82)
sex

Male 94 (69.6) 49 (71.0)
Female 41 (30.4) 20 (29.0)

race
White 2 (1.5) 0
asian 133 (98.5) 69 (100.0)

indian, subcontinent asian 1 (0.7) 0
southeast asian 4 (3.0) 2 (2.9)
chinese 128 (94.8) 67 (97.1)

ecOg Psa

0 82 (60.7) 42 (60.9)
1 52 (38.5) 27 (39.1)

1 1 (0.7) 0

Prior systemic therapyb

sunitinib-containing 67 (49.6) 34 (49.3)
cytokine-containing 68 (50.4) 35 (50.7)

Prior nephrectomy
no 20 (14.8) 7 (10.1)
Yes 115 (85.2) 62 (89.9)

MsKcc risk group [number risk factors]c

Favorable [0] 47 (34.8) 23 (33.3)
intermediate [1] 54 (40.0) 30 (43.5)
Poor [2–3] 34 (25.2) 16 (23.2)

sites of metastasis
lung 112 (83.0) 54 (78.3)
lymph node 64 (47.4) 38 (55.1)
Bone 52 (38.5) 15 (21.7)
Kidney 34 (25.2) 15 (21.7)
liver 31 (23.0) 15 (21.7)

Notes: Data are n (%) unless noted. aecOg Ps from case report forms; last 
measure taken before dosing on or before randomization date. bPrior therapy from 
interactive voice response system. cMSKCC risk groups were classified using the 
following three risk factors: low serum hemoglobin (less than lower limit of normal), 
high corrected serum calcium (10 mg/dl), and ecOg Ps (0 versus 1).39

Abbreviations: ecOg Ps, eastern cooperative Oncology group performance 
status; MsKcc, Memorial sloan Kettering cancer center.

IRC-assessed confirmed ORR was 14.9% with axitinib versus 

5.9% with sorafenib (P=0.0963). In patients previously 

treated with a cytokine-containing regimen, IRC-assessed 

confirmed ORR was 32.4% with axitinib versus 14.3% with 

sorafenib (P=0.0240).

Based on masked IRC assessment, the median duration of 

response for the overall analysis in the axitinib arm was not 

estimable (95% CI, 12.5 months – not estimable) compared 

with 8.7 months in the sorafenib arm (95% CI, 4.1 months – 

not estimable). Note that these CIs were not estimable as the 

majority of patients were still responding to treatment.

As of the data cutoff date, overall survival data were 

immature, with death reported in 44% of patients; patients are 

being followed for survival every 3 months following study 

treatment discontinuation for 3 years after randomization of 

the last patient. The estimated survival probability (95% CI)  

at 12 months was 67.0% (58.2%–74.4%) in the axitinib 

arm and 62.4% (49.2%–73.0%) in the sorafenib arm. The 

observed HR stratified by ECOG PS and prior treatment was 

0.959 (95% CI, 0.609–1.511) with one-sided P=0.4289.

safety
The most frequently (30%) reported all-grade, all-causality 

treatment-emergent AEs were hypertension (49.6%), weight 

decrease (37.0%), diarrhea (34.1%), and palmar-plantar 

erythrodysesthesia (PPE; 31.9%) with axitinib compared 

with PPE (56.5%), hypertension (36.2%), weight decrease 

(33.3%), and diarrhea (30.4%) with sorafenib (Table 3). The 

most frequently (5%) reported grade 3, all-causality AEs 

and laboratory abnormalities were hypertension, weight 

decrease, and proteinuria with axitinib compared with 

hypertension and PPE with sorafenib (Table 3). Ten (7.4%) 

patients in the axitinib arm and four (5.8%) patients in the 

sorafenib arm had grade 4 AEs (all causalities).

In the axitinib arm, 20 (14.8%) patients died during the 

study (ie, grade 5 AEs) and 41 (30.4%) died during follow-up 

compared with seven (10.1%) and 21 (30.4%) patients, respec-

tively, in the sorafenib arm. The most frequently reported event 

leading to death during the study or follow-up was the disease 

under study. All-causality serious AEs were reported in 40 

(29.6%) patients receiving axitinib and 14 (20.3%) patients 

receiving sorafenib. The most frequent serious AE was disease 

progression, experienced by 12 (8.9%) patients in the axitinib 

arm and five (7.2%) patients in the sorafenib arm.

Antihypertensive medications were used by 50.4% 

and 49.3% of patients in the axitinib and sorafenib arms, 

respectively, during the study. Before start of treatment, of 

patients treated with axitinib and sorafenib, respectively, 

three (2.2%) versus four (5.8%) patients were using thyroid 

medication, and after the first dose of study drug, 36 (26.7%) 

versus eleven (15.9%) patients started hypothyroidism 

medication or increased their dose of existing hypothyroid-

ism medication. Among patients who had TSH 5 μIU/mL 

before treatment, elevations of TSH to 10 μIU/mL occurred 

in 45 of 135 (34.4%) patients receiving axitinib and eight 

of 69 (11.9%) patients receiving sorafenib. Two patients 

(one in each treatment arm) were identified as having a total 

bilirubin 2× upper limit of normal and elevated alkaline 

phosphatase, which were likely caused by underlying RCC 

and metastases to the liver.

Patient-reported outcomes
Completion rates were 90% in both treatment arms for 

the FKSI-15, FKSI-DRS, and EQ-5D questionnaires during 

treatment, based on eligible patients.
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Figure 2 Kaplan–Meier estimates of masked irc-assessed PFs.
Notes: (A) intention-to-treat population, (B) patients previously treated with sunitinib, and (C) patients previously treated with cytokines. *Stratified by ECOG PS (and for 
prior therapy, in panel a only); assuming proportional hazards, hr 1 indicates a reduction in favor of axitinib and hr 1 indicates a reduction in favor of sorafenib.
Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; IRC, independent review committee; 
mPFs, median progression-free survival; PFs, progression-free survival.
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Overall (N=204)

ECOG PS 0 (n=121)

ECOG PS 1 (n=79)

Prior cytokine (n=109)

Prior sunitinib (n=91)

Male (n=139)

Female (n=61)

Age <65 years (n=162)

Age ≥65 years (n=38)

MSKCC favorable (n=68)

MSKCC intermediate/poor/NA (n=132)

0.0 0.5 1.0 1.5 2.0

Hazard ratio (95% CI)

Favors axitinib Favors sorafenib

2.5 3.0 3.5 4.0

Figure 3 subgroup analysis of masked irc-assessed progression-free survival with respect to baseline characteristics and prognostic factors.
Notes: Analysis excluded three patients with ECOG PS 0 who had not received first-line systemic therapy and one patient with ECOG PS 2. ECOG PS and prior therapy 
obtained from case report forms.
Abbreviations: CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; IRC, independent review committee; MSKCC, Memorial 
sloan Kettering cancer center; na, not applicable.

Table 2 Masked irc-assessed best objective response rate

Axitinib (n=135) Sorafenib (n=69)

Overall Orr, % (95% ci) 23.7 (16.8–31.8) 10.1 (4.2–19.8)
risk ratio (95% ci) 2.339 (1.094–5.002)
Pa 0.009

Best observed response, n (%)b

complete response 0 0
Partial response 32 (23.7) 7 (10.1)
stable disease

20 weeks 34 (25.2) 19 (27.5)

20 weeks 30 (22.2) 15 (21.7)

Progressive disease 24 (17.8) 16 (23.2)
not assessed 5 (3.7) 4 (5.8)
indeterminate 2 (1.5) 1 (1.4)

Notes: aP-value is from a one-sided Cochran–Mantel–Haenszel test stratified by 
eastern cooperative Oncology group performance status and prior therapy. bPer 
irc assessment, eight patients in the axitinib arm and seven patients in the sorafenib 
arm did not have measureable disease at baseline.
Abbreviations: irc, independent review committee; Orr, objective response 
rate; CI, confidence interval.

The mean FKSI-15 and FKSI-DRS values were similar 

for the two treatment arms at baseline and remained similar 

throughout the study until end of treatment. The FKSI-15 and 

FKSI-DRS scores worsened in both treatment arms at end of 

treatment, when most patients had disease progression.

The median time to deterioration based on FKSI-15 com-

posite end point analysis was 4.6 months with axitinib versus 

2.8 months with sorafenib (HR, 0.759; 95% CI, 0.553–1.043; 

one-sided P=0.0421). The median time to deterioration based 

on FKSI-DRS composite end point analysis was 4.6 months 

with axitinib versus 3.0 months with sorafenib (HR, 0.830; 

95% CI, 0.600–1.149; one-sided P=0.1277). The overall 

comparison for axitinib and sorafenib, based on a repeated-

measures mixed-effects model, was not statistically signifi-

cant with respect to EQ-5D, FKSI-15, or FKSI-DRS.

Discussion
In this registrational study comparing two targeted agents  

in Asian patients with mRCC, though not powered to 

detect statistically significant differences between the two 

treatments, treatment with axitinib resulted in a numerically 

longer PFS (6.5 versus 4.8 months; HR, 0.731; one-sided 

P=0.0531) and higher ORR (23.7% versus 10.1%; P=0.009) 

compared with sorafenib, respectively. The outcome for 

sorafenib in the current study was similar to that in a global 

Phase III trial of sorafenib that supported its use as a second-

line treatment for advanced RCC.19,33 The results among 

Asian patients treated with axitinib in the current study are 

also similar to those observed in the global Phase III AXIS 

trial22 and the Asian subgroup of Japanese patients.23 The 

current study provides further evidence for the use of axitinib 

as a standard treatment in Asian patients with mRCC after 

the failure of a first-line systemic therapy.

Axitinib treatment resulted in numerically longer PFS 

and higher ORR in patients previously treated with cytok-

ines than patients previously treated with sunitinib, which 

is consistent with the results from the global AXIS trial as 

well as the subgroup of patients from Japan.22,23 Cross-trial 

comparisons should be interpreted with caution because of 

potential methodologic and other differences. However, 
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Table 3 Treatment-emergent, all-causality adverse events and laboratory abnormalities experienced by 15% of patients in either 
treatment group, by treatment (safety population)

Axitinib (n=135) Sorafenib (n=69)

All grades Grade 3 All grades Grade 3

adverse event, n (%)
hypertension 67 (49.6) 26 (19.3) 25 (36.2) 6 (8.7)
Weight decrease 50 (37.0) 7 (5.2) 23 (33.3) 1 (1.4)
Diarrhea 46 (34.1) 4 (3.0) 21 (30.4) 1 (1.4)
PPe 43 (31.9) 5 (3.7) 39 (56.5) 5 (7.2)
Decreased appetite 40 (29.6) 1 (0.7) 14 (20.3) 2 (2.9)
hypothyroidism 38 (28.1) 1 (0.7) 16 (23.2) 1 (1.4)
Fatigue 36 (26.7) 4 (3.0) 16 (23.2) 1 (1.4)
Proteinuria 28 (20.7) 7 (5.2) 14 (20.3) 3 (4.3)
Dysphonia 26 (19.3) 1 (0.7) 6 (8.7) 0
cough 22 (16.3) 0 11 (15.9) 0
rash 20 (14.8) 0 19 (27.5) 1 (1.4)
Pyrexia 9 (6.7) 1 (0.7) 11 (15.9) 1 (1.4)
alopecia 4 (3.0) 0 15 (21.7) 1 (1.4)

laboratory abnormality, n/n (%)a

hematologic
hemoglobin 64/126 (50.8) 4/126 (3.2) 39/65 (60.0) 5/65 (7.7)
lymphocytes 60/129 (46.5) 9/129 (7.0) 37/66 (56.1) 5/66 (7.6)
Platelets 39/123 (31.7) 0 17/62 (27.4) 0
White blood cells 38/125 (30.4) 0 12/64 (18.8) 0
neutrophils 21/129 (16.3) 0 7/66 (10.6) 0

Biochemistry, n/n (%)
Bicarbonate 73/124 (58.9) 0 41/64 (64.1) 1/64 (1.6)
hypocalcemia 61/125 (48.8) 0 49/65 (75.4) 4/65 (6.2)
alkaline phosphatase 54/125 (43.2) 1/125 (0.8) 23/65 (35.4) 3/65 (4.6)
creatinine 49/125 (39.2) 1/125 (0.8) 23/65 (35.4) 0
asT 44/125 (35.2) 2/125 (1.6) 22/65 (33.8) 0
alT 43/125 (34.4) 2/125 (1.6) 18/65 (27.7) 0
amylase 41/125 (32.8) 4/125 (3.2) 24/65 (36.9) 2/65 (3.1)
lipase 36/125 (28.8) 7/125 (5.6) 31/65 (47.7) 6/65 (9.2)
hypoalbuminemia 31/125 (24.8) 1/125 (0.8) 22/65 (33.8) 1/65 (1.5)
hyperglycemia 27/125 (21.6) 1/125 (0.8) 10/65 (15.4) 3/65 (4.6)
hypokalemia 26/125 (20.8) 6/125 (4.8) 18/65 (27.7) 5/65 (7.7)
Bilirubin 25/125 (20.0) 1/125 (0.8) 6/65 (9.2) 1/65 (1.5)
hypophosphatemia 22/125 (17.6) 5/125 (4.0) 46/65 (69.2) 15/65 (23.1)
hyponatremia 15/125 (12.0) 6/125 (4.8) 12/65 (18.5) 3/65 (4.6)

Notes: aDenominator for each laboratory abnormality differed depending on the availability of baseline and at least one postbaseline test result.
Abbreviations: PPe, palmar-plantar erythrodysesthesia; asT, aspartate aminotransferase; alT, alanine aminotransferase.

among patients who failed a prior cytokine-containing 

regimen, the median PFS was 10.1 months with axitinib 

compared with 6.5 months with sorafenib reported in the 

current study (HR, 0.629; one-sided P=0.0412), and with the 

previously reported median PFS of 7.7 months with sunitinib7 

in a similar Asian patient population. Because cytokines are 

still widely used as first-line therapy in Japan and China, the 

favorable results with axitinib support its use as second-line 

treatment for mRCC in these regions.17

The safety profile of axitinib and sorafenib in Asian 

patients was consistent with that seen in the global Phase 

III AXIS trial and with other VEGFR inhibitors.9,22,33–36 

Axitinib was generally well tolerated by Asian patients 

and the AE profile was similar to the general population 

in the AXIS study, with the exception of diarrhea, fatigue, 

and dysphonia, which were experienced less frequently by 

Asian patients, and for weight decrease, hypothyroidism, 

and hypertension, which were experienced more frequently 

by Asian patients. The reasons for those differences are not 

clear; however, it was noted in the clinical setting that diar-

rhea and fatigue were generally less frequently experienced 

by Asian patients than by patients from the United States or 

Europe who received sunitinib, sorafenib, or bevacizumab 

as first-line treatment.37 Overall, in the current study, AEs 
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in Asian patients were manageable and reversible by dose 

modification, dose interruption, or symptomatic treatment.

Another goal for the management of mRCC is to maintain 

patients’ functional outcomes and QoL. Axitinib prolonged 

PFS compared with sorafenib, and generally enabled patients 

to maintain QoL while on treatment (prior to disease progres-

sion). There was no difference between the two treatment 

arms in the FKSI-15 and FKSI-DRS observed mean scores 

at each cycle over time; however, as patients remained 

progression-free for a longer period of time while treated 

with axitinib compared with sorafenib, the study results sug-

gest that axitinib-treated patients were able to maintain their 

levels of functioning and QoL for a longer period of time 

than patients treated with sorafenib. At the end of treatment, 

when most patients had discontinued treatment owing to 

disease progression, there was a worsening of FKSI-15 and 

FKSI-DRS scores in both treatment arms. Asian patients in 

the axitinib arm demonstrated a 17%–24% risk reduction in 

the time-to-deterioration composite end point of death, pro-

gression, and worsening of QoL, compared with sorafenib. 

Although not statistically significant, these results are con-

sistent with risk reduction in time to deterioration observed 

in the general population in the AXIS study.22 The findings 

from this study combined with those previously reported for 

the AXIS trial22,38 demonstrate the importance of delaying 

disease progression and maintaining patient’s QoL.

The results of this study should be considered with its 

limitations. The sample size in this study was small as it was 

chosen based on requirements of the China Food and Drug 

Administration. As a result, the trial was not powered to 

detect statistically significant differences between axitinib 

and sorafenib. The overall survival data are not mature at 

this time and will be reported separately.

Conclusion
Axitinib is clinically active and well tolerated in Asian 

patients with mRCC, particularly Chinese patients, after 

the failure of one prior systemic therapy. This is consistent 

with the results in the overall population in the global AXIS 

trial. Second-line treatment with axitinib resulted in numeri-

cally longer PFS compared with sorafenib while generally 

enabling patients to maintain QoL. These results establish 

axitinib as a second-line treatment option for Asian patients 

with mRCC.
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