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Background: The ATLAS trial, investigating adjuvant axitinib versus placebo in renal cell carcinoma (RCC), was stopped
for futility at a preplanned interim analysis.We report subgroup outcome analyses by ethnicity, time on treatment, dose
modification and toxicity.
Patients and methods: Patient demographics, baseline characteristics, treatment duration and exposure and safety
were analysed for Asian versus non-Asian patients treated with axitinib versus placebo. Disease-free survival (DFS)
was analysed by ethnicity, treatment duration (�1 versus <1 year), dose modification and adverse event (AE) grade.
Results: No DFS benefit was observed for Asian {hazard ratio (HR) 0.883 [95% confidence interval (CI) 0.638-1.220]} or
non-Asian [HR 0.828 (95% CI 0.490-1.400)] patients treated with axitinib or placebo. Fewer Asian versus non-Asian
patients were in the highest-risk group in axitinib (51.9% versus 72.3%) or placebo (51.5% versus 66.0%) arm.
Highest-risk patients in both subgroups had no DFS benefit with either treatment. More axitinib-treated Asian
versus non-Asian patients had dose reductions due to AEs (58.8% versus 46.0%; P ¼ 0.028). Asian patients
experienced more nasopharyngitis but less fatigue or asthenia than non-Asians. Among Asian patients, proteinuria,
hypothyroidism, nasopharyngitis, and hypertension were more common in Japanese patients than Korean patients
and more common in Korean patients than Chinese patients. Patients receiving axitinib >1 year versus �1 year did
not have different DFS: HR 0.572 (95% CI 0.247-1.327); P ¼ 0.1874. Compared with patients on stable axitinib dose,
DFS was longer in patients with dose reduction [HR 0.458 (95% CI 0.305-0.687); P ¼ 0.0001], whereas DFS was not
different in those with dose escalation [HR 1.936 (95% CI 0.937-3.997); P ¼ 0.0685]. DFS was not different in
patients experiencing grade �2 versus <2 AEs within 6 months of initiating axitinib: HR 0.885 (95% CI 0.419-1.869);
P ¼ 0.7488.
Conclusions: Asian versus non-Asian subgroup analysis revealed differences in AE experience and drug exposure. There
were no DFS differences based on ethnicity or treatment duration, but axitinib dose reduction led to longer DFS.
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INTRODUCTION

Worldwide, over 400 000 cases of kidney cancer are diag-
nosed annually, with approximately 175 000 deaths attrib-
uted to the disease.1 Upwards of 90% of diagnosed kidney
cancers are renal cell carcinoma (RCC).1 Patients diagnosed
with American Joint Committee on Cancer (AJCC) TNM
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(tumour-node-metastasis) stage I/II RCC have a 5-year sur-
vival rate of 93% versus 70% for patients with TNM stage III
disease, and 12% for patients with TNM stage IV disease.2

Approximately 15% of patients with non-metastatic RCC
are at high risk of recurrence, and approximately 60% of this
high-risk population will experience recurrent or metastatic
disease within 5 years.3

Surgical resection followed by observation had been the
only treatment for non-metastatic RCC. However, in
November 2017, sunitinib was approved by the United
States Food and Drug Administration as adjuvant therapy
for RCC based on disease-free survival (DFS) benefit of
sunitinib versus placebo in the S-TRAC trial.4,5 Other trials of
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targeted therapies to treat RCC in the adjuvant setting,
including the ASSURE trial of sorafenib or sunitinib versus
placebo,6 did not demonstrate a clear survival benefit. The
PROTECT trial reported no improvement in the primary
endpoint of DFS with adjuvant pazopanib compared with
placebo.7 However, a post hoc analysis showed a relation-
ship between DFS differences and higher starting dose of
pazopanib.7 In an analysis of pharmacokinetic parameters in
PROTECT, higher pazopanib trough levels, observed in a
subset of patients, were associated with improved DFS,
adding to the evidence that increased drug exposure may
contribute to outcomes in this setting.8 None of these
adjuvant tyrosine kinase inhibitors (TKIs) have provided an
overall survival benefit.5-7

The ATLAS trial (NCT01599754) was a randomised
double-blind phase III study, initiated in 2012, that
compared axitinib with placebo in adult patients with
locoregional RCC at high risk of recurrence post-nephrec-
tomy.9 Axitinib, which is in the same drug class as suniti-
nib,10,11 is a selective inhibitor of the vascular endothelial
growth factor receptors 1-3 approved globally for the
treatment of metastatic RCC in the second-line setting.
ATLAS was stopped due to futility at a preplanned interim
analysis wherein results showed no difference in DFS be-
tween axitinib and placebo.9 However, additional analysis of
outcomes reported in ATLAS could help point to possible
efficacy for axitinib in the adjuvant setting for some patient
subgroups.

The use of TKIs to treat cancer in different regions and
ethnic groups has delineated different disease control out-
comes and side-effect profiles among these groups.
Geographic differences, including demographics, genetics,
lifestyle and medical practice, among other factors, may
influence clinical outcomes in Asian versus non-Asian pa-
tients.12-14 In particular, Asian patients have been reported
to have polymorphic differences in cytochrome enzymes
and other genetic variations in drug metabolism factors that
potentially affect drug pharmacokinetics and exposure.15-17

To assess the potential for differential efficacy and
toxicity of axitinib in patient subgroups, we conducted
several preplanned, exploratory analyses of stratified data
from ATLAS, including differences in baseline characteris-
tics, outcomes and safety, by country for axitinib-treated
Asian and non-Asian patients. Analyses were also carried
out pooling Asian and non-Asian patients to explore the
impact of axitinib and treatment duration on grade �2
adverse events (AEs) in the first 6 months of treatment, and
the effects of axitinib dose increase, reduction or stable
dose on DFS.

PATIENTS AND METHODS

Study design

The details of the ATLAS study have been previously
described.9 Briefly, ATLAS was a phase III, double-blind trial
(NCT01599754) in patients randomised to either axitinib or
placebo treatment. Patients were enrolled at 137 centres in
eight countries: China (mainland and Hong Kong), France,
2 https://doi.org/10.1016/j.esmoop.2021.100105
India, Japan, Korea, Spain, Taiwan and the United States
from 8 May 2012 to 1 July 2016. Patients were randomised
(stratified by country and/or risk group) 1 : 1 to receive
axitinib 5 mg twice a day or placebo. Patients began
treatment within 7 days after randomisation. Random-
isation was set to occur >4 and �12 weeks post-
nephrectomy. Treatment was to continue for a minimum
of 1 year and a maximum of 3 years. Dosage was allowed to
increase or decrease based on individual tolerance.

The primary endpoint of ATLAS was to compare DFS in
patients treated with axitinib versus placebo. The secondary
endpoints included overall survival in the axitinib and pla-
cebo treatment arms and safety/toxicity profile in the axi-
tinib arm. An interim analysis of efficacy and safety was
planned after approximately 184 DFS events [~75% of the
total number of required events as assessed by the Inde-
pendent Review Committee (IRC)] had occurred. However,
the trial was stopped at the preplanned interim analysis
when the futility stopping boundary was crossed at 203
events, as assessed by the IRC.9

Inclusion/exclusion criteria for the ATLAS trial have been
reported.9 Briefly, key inclusion criteria included patients
who had no evidence of macroscopic residual disease or
metastatic disease post-nephrectomy and were �18 years
old (aged �20 years in Japan, Korea and Taiwan or �18
years and �65 years in India). Patients had to be diagnosed
with one of the following based on AJCC TNM staging
(v2010) and Eastern Collaborative Oncology Group perfor-
mance status (ECOG PS): (i) primary tumour stage 2 (pT2),
primary tumour has not spread to lymph nodes (pN0) or
regional lymph nodes cannot be assessed (pNx), no spread of
tumour to distant lymph nodes or other organs (M0) and
ECOG PS 0-1; (ii) primary tumour stage 3 (pT3), pN0 or pNx,
M0 and ECOG PS 0-1; (iii) primary tumour stage 4 (pT4), pN0
or pNx, M0 and ECOG PS 0-1; (iv) any pT, primary tumour has
spread to nearby lymph nodes (pN1), M0 and ECOG PS 0-1;
patients with any Fuhrman grade were eligible.

Key exclusion criteria included the presence of any his-
tologically undifferentiated carcinomas, sarcomas, collect-
ing duct carcinoma, or lymphoma, or patients with any
metastatic renal sites. Patients were also excluded on
diagnosis of any non-RCC malignancy within 5 years from
the date of randomisation, except basal cell carcinoma,
squamous cell skin cancer, or in situ carcinoma of the cervix
uteri that had been adequately treated with no evidence of
recurrent disease for 12 months.

The ATLAS trial was approved by local institutional review
boards and conducted in accordance with the protocol,
International Conference on Harmonization Good Clinical
Practice guidelines and applicable local regulatory re-
quirements and laws. All patients provided written
informed consent.
Subgroup analysis

Asian versus non-Asian subgroup. Patient demographic and
baseline characteristics and baseline risk were analysed for
the Asian and non-Asian subgroups. Specifically, duration
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of treatment, drug exposure, and years of treatment
completed were analysed. DFS for the highest-risk group (pT3
with Fuhrman grade �3 or pT4 and/or Nþ, any T, any Fuhr-
man grade), as well as drug exposure and safety events, were
also analysed according to Asian and non-Asian subgroups.

Duration of treatment, dose and toxicity effects on DFS
analysis. A landmark analysis in the pooled population,
without separation of Asian and non-Asian patients, was
conducted to compare patients treated with axitinib for �1
year versus >1 year. Patients whose disease recurred or
was censored before 1 year were excluded from the
analysis.

A dose increase/reduction analysis of daily-dose charac-
teristics was undertaken to compare patients whose axitinib
had dose reduction or increase (in accordance with the
study design) versus those who remained on a stable dose
of axitinib.

A toxicity analysis using a 6-month landmark was also
conducted to determine the impact on DFS. DFS was ana-
lysed by presence or absence of grade �2 AE (graded by the
National Cancer Institute Common Terminology Criteria for
Adverse Events, v4.0) in the first 6 months of treatment in
the axitinib arm.

Statistical analyses

The preplanned, exploratory analyses included differences
in baseline characteristics, outcomes and safety by country
for axitinib-treated Asian and non-Asian patients. Additional
post hoc analyses in the axitinib-treated patients included
the impact of axitinib and treatment duration on grade �2
AEs in the first 6 months of treatment, and the effects of
axitinib dose increase, reduction or stable dose on DFS. The
DFS estimates were based on the IRC review of tumour
assessments (by imaging or by pathology reports in the
absence of IRC imaging confirmation) and were used for the
primary endpoint in ATLAS. The intent-to-treat (ITT) popu-
lation, which included all randomised patients, was used to
evaluate all efficacy endpoints and patient characteristics.
The “as-treated” population, all patients who received at
least one dose of study drug, was used to evaluate all safety
endpoints. The median DFS along with corresponding 95%
confidence interval (CI) were estimated for each arm using
KaplaneMeier methods. The hazard ratio (HR) was esti-
mated using proportional hazard regression. All subgroups
were compared using a two-sided unstratified log-rank test.
All P values are nominal and provided for descriptive pur-
poses. Statistical analysis was carried out using SAS version
9.4 (SAS Institute Inc, Cary, NC).

RESULTS

Patients

Patient data for the ATLAS trial as reported at the time of
discontinuation have been previously described.9 Briefly,
724 patients were randomised to axitinib (n ¼ 363) or
placebo (n ¼ 361). Of these, 356 and 359 patients,
respectively, received at least one treatment.
Volume 6 - Issue 3 - 2021
The trial was stopped due to futility at a preplanned
interim analysis at 203 of the required 245 DFS (IRC
assessment) events for the final analysis. Asian patients
were a large percentage (73%) of the randomised popula-
tion, and over half of these patients had highest-risk cancer
(56%; pT3 with Fuhrman grade �3 or pT4 and/or Nþ, any T,
any Fuhrman grade). In all, 724 patients were included in
the subgroup analyses (n ¼ 526 and 198, Asian and non-
Asian patients, respectively).
Subgroups analyses

The analysis of patient demographic/baseline characteristics
revealed that fewer Asian patients were overweight or
obese versus non-Asian patients: 32.8% versus 78.2%
treated with axitinib and 37.1% versus 79.4% with placebo
(Table 1). Median time from diagnosis to study entry was
also shorter in Asian versus non-Asian patients: 8.7 versus
10.3 weeks treated with axitinib and 8.6 versus 10.0 weeks
with placebo (Table 1).

Analysis of baseline risk indicated there were fewer Asian
patients in the highest-risk group versus non-Asians, 51.9%
versus 72.3%, respectively, treated with axitinib and 51.5%
versus 66.0%, respectively, with placebo (Table 1). The
analysis of DFS highest-risk group for Asian versus non-Asian
subgroups did not show a difference in treatment effect
over placebo for either subgroup. HR was 0.731 (95% CI:
0.486-1.102) in the Asian subgroup and 0.755 (95% CI:
0.418-1.365) in the non-Asian subgroup (Figure 1).

Asian patients had a longer median duration of treatment
versus non-Asians [25.3 versus 15.6 months (P ¼ 0.0147)
treated with axitinib and 27.0 versus 22.9 months (P ¼
0.2095) with placebo] and more Asian patients completed 3
years of treatment (31.5% versus 15.0%; P ¼ 0.0015 with
axitinib and 31.1% versus 15.6%; P ¼ 0.0035 with placebo;
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2021.100105).

Analysis of drug exposure showed that Asian patients had
a lower median daily dose compared with non-Asians: 6.6
versus 8.6 mg (P < 0.001) treated with axitinib and 9.9
versus 10.0 mg with placebo, with a similar trend seen for
median daily dose at 6 and 12 months (Supplementary
Table S2, available at https://doi.org/10.1016/j.esmoop.
2021.100105).

In the assessment of safety experience, more Asian
versus non-Asian patients treated with axitinib had an AE
that resulted in permanent discontinuation of study
drug: 27.3% versus 15.0%, respectively (P ¼ 0.014)
(Supplementary Table S3, available at https://doi.org/10.
1016/j.esmoop.2021.100105). Also, more Asian versus
non-Asian patients in the axitinib arm had dose reductions
due to AEs (58.8% versus 46.0%, respectively; P ¼ 0.028)
compared with the placebo arm (7.6% versus 10.4%,
respectively). Asian patients treated with axitinib had higher
frequencies of proteinuria and nasopharyngitis and lower
frequencies of fatigue and asthenia compared with non-
Asian patients (Table 2). Among the major Asian ethnic-
ities, proteinuria, hypothyroidism, nasopharyngitis and
https://doi.org/10.1016/j.esmoop.2021.100105 3
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Table 1. Patient demographics and baseline characteristics

n (%)a Axitinib Placebo

Asian n ¼ 262 Non-Asian n ¼ 101 Asian n ¼ 264 Non-Asian n ¼ 97

Age, years
<65 188 (71.7) 67 (66.3) 177 (67.0) 70 (72.2)
�65 74 (28.2) 34 (33.7) 87 (33.0) 27 (27.8)
Mean (SD) 58.1 (10.38) 57.4 (11.84) 58.5 (11.70) 57.1 (10.27)
Median (range) 58.0 (25-82) 60.0 (21-84) 59.0 (21-85) 56.0 (31-79)

Sex
Male 201 (76.7) 79 (78.2) 179 (67.8) 71 (73.2)
Female 61 (23.3) 22 (21.8) 85 (32.2) 26 (26.8)

Race
Asianb 262 (100) 2 (2.0) 264 (100) 3 (3.1)
White d 91 (90.1) d 90 (92.8)
Black d 3 (2.8) d 1 (1.0)
Other d 5 (5.0) d 3 (3.1)

Body mass index, kg/m2

Normal weight (�18.5, <25) 168 (64.1) 19 (18.9) 154 (58.3) 19 (19.6)
Overweight (�25, <30) 74 (28.2) 41 (40.6) 87 (33.0) 37 (38.1)
Obese (�30) 12 (4.6) 38 (37.6) 11 (4.2) 40 (41.2)
Underweight (<18.5) 6 (2.3) 1 (1.0) 12 (4.5) d

Duration since histopathic diagnosis
Mean (SD) 8.57 (1.92) 10.92 (7.32) 8.51 (2.06) 9.75 (2.00)
Median (range) 8.7 (4.0-16.3) 10.3 (4.1-79.3) 8.6 (3.3-16.0) 10.0 (3.9-13.6)

Body site of disease at diagnosis
Right kidney 125 (47.7) 58 (57.4) 132 (50.0) 49 (50.5)
Left kidney 137 (52.3) 43 (42.6) 130 (49.2) 48 (49.5)
Both kidneys d d 2 (0.8) d

Fuhrman grade
1 9 (3.4) 1 (1.0) 13 (4.9) 3 (3.1)
2 87 (33.2) 27 (26.7) 91 (34.4) 31 (32.0)
3 114 (43.5) 48 (47.5) 105 (39.8) 35 (36.1)
4 42 (16.0) 25 (24.8) 39 (14.8) 28 (28.9)
Missing 10 (3.8) d 16 (6.1) d

Risk group,c n (%)
(a) pT2, pN0 or pNx, M0 and ECOG PS 0-1 39 (14.9) 4 (4.0) 36 (13.6) 1 (1.0)
(b) pT3, pN0 or pNx, M0 and ECOG PS 0-1 205 (78.2) 91 (90.1) 206 (78.0) 91 (93.8)
(c) pT4, pN0 or pNx, M0 and ECOG PS 0-1 5 (1.9) 2 (2.0) 7 (2.7) 1 (1.0)
(d) Any pT, pN1, M0 and ECOG PS 0-1 13 (5.0) 4 (4.0) 15 (5.7) 4 (4.1)

Highest risk (b with Fuhrman grade 3 or 4) þ c þ d 136 (51.9) 73 (72.3) 136 (51.5) 64 (66.0)
Lower risk [a þ (b with Fuhrman grade 1 or 2)] 118 (45.0) 28 (27.7) 116 (43.9) 33 (34.0)

ECOG PS, Eastern Cooperative Oncology Group performance score; M0, no spread of tumour to distant lymph nodes or other organs; SD, standard deviation; TNM, tumour,
nodes, and metastasis.
a Unless otherwise indicated.
b Patient classification of Asian is based on country of enrolment.
c TNM staging. pT2, primary tumour stage 2; pN0, primary tumour has not spread to lymph nodes; pNx, regional lymph nodes cannot be assessed; pT3, primary tumour stage 3;
pT4, primary tumour stage 4; pN1, primary tumour has spread to nearby lymph nodes.
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hypertension were more common in Japanese patients than
Korean patients and more common in Korean patients than
Chinese patients (Supplementary Table S4, available at
https://doi.org/10.1016/j.esmoop.2021.100105).

Overall, there was no DFS benefit observed for either
Asian [HR 0.883 (95% CI 0.638-1.220)] or non-Asian [HR
0.828 (95% CI 0.490-1.400)] patients receiving axitinib
compared with placebo (Figure 2).

The treatment duration in the landmark analysis that
compared all patients treated with axitinib for�1 year versus
>1 year included 264 axitinib-treated patients from the
ATLAS study who remained disease-free at 1 year and were
not censored. Of these, 42 patients were treated for �1 year
and 222 patients for >1 year. Patients who remained on
axitinib �1 year versus >1 year did not have different DFS:
HR 0.572 (95% CI 0.247-1.327); P ¼ 0.1874 (Figure 3).
4 https://doi.org/10.1016/j.esmoop.2021.100105
Patients with axitinib dose reduction had longer DFS than
those who received a stable dose: HR 0.458 (95% CI 0.305-
0.687); P ¼ 0.0001. However, patients with dose increase of
axitinib (n ¼ 19) did not have significantly different DFS
than patients who maintained a stable dose: HR 1.936 (95%
CI 0.937-3.997); P ¼ 0.0685 (Figure 3). Patients who had
dose reduction had longer mean and median treatment
times (21.5 and 22.1 months) than patients with dose in-
crease (18.0 and 18.8 months) or stable dose (16.8 and 15.6
months). A summary of time on axitinib treatment of the
different dosing groups in the dose increase/reduction
analysis is presented in Supplementary Table S5, available
at https://doi.org/10.1016/j.esmoop.2021.100105.

In the toxicity analysis of the 6-month landmark analysis,
there was no difference in DFS in patients who experienced
grade �2 AEs versus grade <2 AEs within 6 months of start
Volume 6 - Issue 3 - 2021
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HR 0.755 (95% CI: 0.418-1.365)
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Figure 1. Disease-free survival in patients in highest-risk group.
a Log-rank.
CI, confidence interval; HR, hazard ratio.
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of axitinib treatment: HR 0.885 (95% CI 0.419-1.869); P ¼
0.7488 (Supplementary Figure S1, available at https://doi.
org/10.1016/j.esmoop.2021.100105). Patients who experi-
enced grade �3 AEs within 6 months of start of axitinib had
numerically shorter DFS compared with those who experi-
ence a grade <3 AE within 6 months of start of axitinib: HR
1.643 (95% CI 0.963-2.801); P ¼ 0.0653 (Supplementary
Volume 6 - Issue 3 - 2021
Figure S2, available at https://doi.org/10.1016/j.esmoop.
2021.100105).

DISCUSSION

The ATLAS study was stopped at a preplanned interim
analysis due to futility. The primary endpoint of DFS
https://doi.org/10.1016/j.esmoop.2021.100105 5
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Table 2. Adverse events, by type and sub-population

Axitinib Placebo

Asian n ¼ 260 Non-Asian n ¼ 100 Asian n ¼ 264 Non-Asian n ¼ 96

Hypertension 164 (63.1) 67 (67.0) 54 (20.5) 37 (38.5)
Diarrhoea 114 (43.8) 56 (56.0) 26 (9.8) 26 (27.1)
Dysphonia 114 (43.8) 35 (35.0) 13 (4.9) 8 (8.3)
PPEa 90 (34.6) 25 (25.0) 12 (4.5) 5 (5.2)
Proteinuriab 74 (28.5) 10 (10.0) 23 (8.7) 2 (2.1)
Fatiguec 45 (17.3) 30 (30.0) 22 (8.3) 22 (22.9)
Hypothyroidism 58 (22.3) 15 (15.0) 17 (6.4) 5 (5.2)
Arthralgia 35 (13.5) 24 (24.0) 18 (6.8) 18 (18.8)
Nasopharyngitisb 53 (20.4) 4 (4.0) 48 (18.2) 14 (14.6)
Increased TSH 38 (14.6) 10 (10.0) 5 (1.9) d
Headache 31 (11.9) 17 (17.0) 24 (9.1) 16 (16.7)
Stomatitis 34 (13.1) 12 (12.0) 6 (2.3) 3 (3.1)
Back pain 27 (10.4) 19 (19.0) 34 (12.9) 20 (20.8)
Rash 38 (14.6) 8 (8.0) 9 (3.4) 6 (6.3)
Decreased appetite 30 (11.5) 15 (15.0) 4 (1.5) 3 (3.1)
Dizziness 33 (12.7) 9 (9.0) 29 (11.0) 5 (5.2)
Astheniab 8 (3.1) 33 (33.0) 1 (0.4) 21 (21.9)
Nausea 17 (6.5) 19 (19.0) 18 (6.8) 17 (17.7)

PPE, palmar-plantar erythrodysesthesia syndrome; TSH, thyroid-stimulating hormone.
a P ¼ 0.022 for axitinib-treated Asian versus non-Asian patients.
b P < 0.0001 for axitinib-treated Asian versus non-Asian patients.
c P ¼ 0.0038 for axitinib-treated Asian versus non-Asian patients.
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improvement for axitinib treatment of RCC in the adjuvant
setting versus placebo was not reached.9 There are
numerous ongoing/unreported adjuvant or neo-adjuvant
trials in RCC involving single immuno-oncology agents or
combinations, including atezolizumab, nivolumab alone and
with ipilimumab, pembrolizumab, durvalumab and trem-
elimumab.18 Final efficacy and safety data from these trials
are not yet available. Sunitinib is currently the only agent
for adjuvant treatment of RCC approved by the US Food and
Drug Administration,4 but has not been approved by any
other regulatory authority. Because of the poor prognosis
for patients who experience recurrence and metastatic
disease, there is still a need for adjuvant treatment options
with potential to delay or prevent recurrence for patients
with high-risk, non-metastatic disease post-nephrectomy.19

The current exploratory analyses were carried out to
assess the possibility that DFS benefit versus placebo may
be different for a subgroup of axitinib-treated patients in
the ATLAS trial. A group of analyses in this study examined
the possible impact of ethnic differences on DFS in the
adjuvant setting investigated in ATLAS. The subgroup anal-
ysis of DFS by Asian versus non-Asian subgroups did not
indicate a DFS benefit over placebo for either subgroup.
Patients in the Asian versus non-Asian subgroup had a
lower median daily dose of axitinib whereas there were no
differences in the placebo group. Furthermore, Asian pa-
tients had more frequent dose reductions versus non-Asian
patients. Although patients with axitinib dose reductions
had longer DFS versus patients with stable dose or dose
increase, the frequent dose reduction in Asian patients did
not translate to DFS benefit. This is potentially because
Asian patients were also more likely to have AEs leading to
dose reductions of axitinib and drug discontinuation versus
the non-Asian cohort. This is consistent with previously
6 https://doi.org/10.1016/j.esmoop.2021.100105
reported subgroup analyses of axitinib efficacy in the
metastatic RCC setting of the AXIS trial in Asian versus non-
Asian patients, wherein there was no progression-free
survival benefit in the Asian subgroup.20-22

The 6-month landmark in axitinib-treated patients expe-
riencing grade�2 AEs versus grade<2 AEs also did not show
any difference in DFS between subgroups and suggests there
is no relationship between toxicity and DFS. There were
notable differences in AEs between Asian and non-Asian
patients as well as among Japanese, Korean and Chinese
patients. This suggests that national and ethnic differences
could lead to different AE experiences that could impact
management strategies. Differences in axitinib tolerability
between Asian and non-Asian patients were seen in the
assessment of safety and similar differences have been re-
ported for axitinib in other trials with Asian and non-Asian
patients22 and also with sunitinib in an analysis of data
from 1059 patients treated for RCC pooled from six trials.23

Although more Asian patients had dose reductions and a
longer median duration of treatment versus non-Asians, DFS
did not vary based on duration of axitinib treatment of both
Asian and non-Asian subgroups. This is consistent with the
observed outcomes in the overall ATLAS population.9 It is
possible that improved DFS with dose reduction was due to
pharmacokinetic-pharmacodynamic factors, leading to
greater toxicity, but the results from the current study do not
confirm a relationship between toxicity and DFS. The differ-
ences in DFS among dose subgroups does suggest there is a
relationship between axitinib exposure and DFS, as was re-
portedwith sunitinib in themetastatic RCC setting24 andwith
pazopanib in the adjuvant PROTECT study.8

Limitations of this study include the limited sample size
of the group of patients who were treated for �1 year and
the possibility that longer treatment might be a surrogate
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Figure 2. Disease-free survival in Asian versus non-Asian patients.
a Log-rank.
CI, confidence interval; HR, hazard ratio.
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marker for prognostically favourable-risk patients. In addi-
tion, pharmacokinetic specimen collection and analysis
were not included in ATLAS, making pharmacokinetic
comparisons with other trials not possible.8

Conclusions

The analysis of data by Asian versus non-Asian subgroups in
the ATLAS trial revealed differences in AE experience and
Volume 6 - Issue 3 - 2021
drug exposure between the subgroups; however, this did not
translate to an impact on DFS. Further, the landmark analysis
comparing subgroups of patients treated with axitinib �1
year versus>1 year did not show a difference in DFS between
the Asian and non-Asian subgroups. The toxicity analysis us-
ing a 6-month landmark in axitinib-treated patients experi-
encing grade �2 AEs versus grade <2 AEs also did not show
any difference in DFS between subgroups.
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