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Summary

Purpose: The objective of the present study was to compare
the efficacy of axitinib and nivolumab in metastatic renal cell
carcinoma (mRCC) previously treated with targeted therapy.

Methods: A total of 79 patients were enrolled (39 patients
in axitinib group, 40 patients in nivolumab group). Survival
outcomes of patients, progression-free survival (PFS), and
overall survival (OS) were estimated using the Kaplan-Meier
method and compared with the log-rank test. The associa-
tions between potential prognostic variables and OS were
evaluated in univariate and multivariate Cox regression
analyses.

Results: The median PFS and OS of all cohort were 8.1 and
30.6 months, respectively. Higher PFS and OS were evaluated
in axitinib group than nivolumab group (PFS: 9.4 months
vs 0.3 months, p=0.386; OS: 38.2 months vs 30.6 months,
p=0.071, respectively). Patients treated with axitinib had nu-

Introduction

Kidney cancer constitutes aproximately 4%
of all cancers [1]. In the recent two decades, the
survival outcomes of metastatic renal cell carci-
noma (mRCC) have been improved thanks to the
development of targeted agents and immune check
point inhibitors (ICI). Although first-line treatment

merically higher objective response rate (ORR) and disease
control rate (DCR) than those treated with nivolumab (ORR:
43.6% vs 27.6%, p=0.157, DCR: 74.4% vs 62.5%, p=0.157,
respectively). Multivariate analysis revealed that the inde-
pendent predictors of OS were higher tumor grade (hazard
ratio [HR]: 6.178, p=0.004), worse response to axitinib and
nivolumab (HR:4.902, p=0.011), the presence of lung metas-
tasis (HR:15.637, p=0.002) and the presence of liver metas-
tasis (HR:12.010, p=0.001).

Conclusion: Comparable survival outcomes were detected
in the axitinib and nivolumab groups. However, head to head
comparisons are needed to highlight the relative efficacy of
these therapies in mRCC..
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of mRCC has been evolving from targeted therapy
era directing vascular endotelial growth factor
(VEGF) into immune check point inhibitor ICI or
their combination, anti-VEGF pathway inhibitors
remain preferred options as a first-line treatment
[2]. Axitinib and nivolumab are the treatment al-
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ternatives of mRCC which were progressed with
first-line targeted therapy, sunitinib or pazopanib.

Axitinib gained approval as a second-line
therapy in mRCC patients based on the AXIS trial
which showed that treatment with axitinib was
significantly better than sorafenib in terms of
progression-free survival (PFS) and objective re-
sponse rates (ORR) [3]. Similarly, nivolumab, a hu-
man IgG4 programmed death (PD) 1 ICI antibody,
was approved as a subsequent therapy in mRCC
patients after progression with one or two targeted
therapies based on a randomized phase 3 study in
which nivolumab demonstrated better overall su-
vival (OS) than everolimus [4]. The superiority of
axitinib over nivolumab or vice versa has not yet
been clarified due to the lack of head to head com-
parison of these agents in randomized trials. There
are conflicting results about survival outcomes
with these agents in the literature. For instance,
Amzal et al reported more favorable survival out-

comes with nivolumab than axitinib after previous
therapy with targeted agents in a network meta-
analysis [5]. However, a previous study by Suzuki
et al demonstrated that treatment with axitinib was
more clinically beneficial providing better tumor
response rates than nivolumab [6].

The objective of the present study was to com-
pare the efficacy of nivolumab and axitinib in mRCC
patients who progressed with targeted therapy (su-
nitinib or pazopanib).

Methods

Participants and study design

Patients treated with axitinib and nivolumab after
treatment failure with targeted therapy between Janu-
ary, 1, 2010, and March, 1, 2021 at Hacettepe University
Cancer Institute (Ankara, Turkey), a comprehensive cancer
center, were enrolled in this retrospective observational
study. Patients’ clinical, pathological and labaratory values

Table 1. Baseline clinicopathologic characteristics of the patients stratified according to treatment groups

Characteristics All patients (n=79) Axitinib group (n=39) Nivolumab group (n=40) p value
Age (years) 59 (52-64) 55 (50-62) 60 (56-65) 0.022
Gender 0.430
Female 34.2 38.5 30
Male 65.8 61.5 70
Histology 0.011
Clear cell 77.9 65.8 89.7
Non-clear cell 22.1 34.2 10.3
Tumor grade 0.740
Grade I- II 31.5 333 29.7
Grade III-IV 68.5 66.7 70.3
Metastatic sites
Lung 78.5 69.2 87.5 0.048
Liver 27.8 33.3 22.5 0.283
Bone 33.3 28.9 37.5 0423
Adrenal 14.1 21.1 7.5 0.086
Brain 6.3 7.7 5 0.623
Number of metastatic sites 0.889
<2 60.8 61.5 60
>2 39.2 38.5 40
IMDC risk group 0.713
Favorable 12.8 10.5 15
Intermediate 66.7 65.8 67.5
Poor 20.5 23.7 17.5
Treatment group 0.060
Pazopanib 75.9 66.7 85
Sunitinib 241 33.3 15
First line PFS 10.9 (5.9-19.3) 11.5(5.5-19.3) 9.8 (5.9-24.3) 0.927

Continuous and dichotomous characteristics are shown as median with interquartile range and percentages, respectively. IMDC: international
metastatic renal cell carcinoma database consortium, PFS: progression free survival.
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were recorded from the electronic records of our institute.
The whole cohort was composed of patients with histo-
logically confirmed mRCC who were previously treated
with one (targeted therapy, 24.1%) or two treatment lines
(immunotherapy and targeted therapy, 75.9%). All the pa-
tients have been treated with targeted therapy (sunitinib
or pazopanib) before treatment with axitinib or nivolum-
ab. In our institute, tumor grading of papillary and clear
cell renal cell carcinomas (RCCs) has been evaluated with
Fuhrman system [7], whereas Paner system has been used
for grading of chromophobe RCC [8]. Additional necessary
inclusion criteria were age > 18 years and measurable dis-
ease according to RECIST version 1.1 (Response Evalua-
tion Criteria in Solid Tumors). Patients with adverse ef-
fects requiring steroid treatment (equivalent or >10 mg of
prednisone/day) were excluded. Patients’ risk estimation
was evaluated according to the International mRCC Data-
base Consortium (IMDC) [9]. This study was approved by
the ethics committee of Haceteppe University.

Statistics

Continuous and dichotomous variables were pre-
sented as median with interquartile range and percent-
ages, respectively. Chi-square test and Mann-Whitney U
were done to compare categorical and continuous vari-
ables in the independent groups, respectively. PFS was
defined as the time interval from treatment initiation
of axitinib and nivolumab to the first progression acc-
cording to RECIST or death from any reason and OS was
defined as the time interval from treatment initiation of
these drugs to the date of death. Kaplan-Meier method
was used to estimate the survival outcomes (PFS and OS)
and log-rank test was used for comparison of prognos-
tic groups. Univariate and multivariate Cox regression
analyses were done to determine the associations be-
tween clinicopathologic variables and OS. Variables with
a p value =< 0.2 in the univariate analyses were used for
multivariate analyses. All the statistical analyses were
performed using SPSS, version 25 (IBM Inc., Armonk,
NY, USA) software and a p value<0.05 was considered
statistically significant.
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Results

Patient characteristics

A total of 79 patients who were treated with ax-
itinib or nivolumab after progression with targeted
therapy (pazopanib or sunitinib) were enrolled (39
patients in the axitinib group and 40 patients in the
nivolumab group). Clinicopathological characteris-
tics of the whole cohort and axitinib and nivolumab
treatment groups are presented in Table 1. The me-
dian age was 59 years (25%-75% percentile: 52-64)
and 65.8% of all cohort were male. Our cohort was
mostly composed of tumors with clear cell histol-
ogy (77.9%) and grade III-IV tumors (68.5%). Pazo-
panib was the most commonly used agent before
treatment with axitinib and nivolumab (75.9%) and
the median PFS with sunitinib and pazopanib was
10.9 months. The most common metastatic regions
at treatment initiation with axitinib and nivolumab
were lung (78.5%) followed by bone (33.3%) and
liver (27.8%). Additionally, most of the patients had

Table 2. Response evaluation of the patients stratified ac-
cording to treatment groups

Response Axitinib (n=39) Nivolumab (n=41)
n (%) n (%)

CR 1(2.6) 1(2.5)

PR 16 (41) 10 (25)

SD 12 (30.8) 14 (35)

PD 10 (25.6) 15 (37.5)
ORR 17 (43.0) 11 (27.5)
DCR 18 (74.4) 4 (62.5)

CR: complete remission; PR: partial remission; SD: stable disease; PD:
progressive disease; ORR: overall response rate; DCR: disease control
rate.
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Figure 1. A: Median PFS in patients treated with axitinib and nivolumab. B: Median OS in patients treated with axitinib

and nivolumab.
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one or two metastatic sites (60.8%) and patients in
both of the treatment groups were categorized in
intermediate IMDC risk group (65.8% in the axi-
tinib group, 67.5% in the nivolumab group).

Survival outcomes

The median follow-up time was 17.4 months.
The median PFS and OS of all patients were 8.1
months (95% confidence interval [CI], 4.6 to 11.6)
and 36.6 months (95% CI, 25.6 to 47.06), respective-
ly. The median PFS of patients treated with axitinib
was higher than those treated with nivolumab (9.4
months, 95% CI: 5.9 to 13 vs 6.3 months, 95% CI: 2.2
to 10.3, p=0.3806, respectively) (Figure 1A), whereas
the median OS of patients treated with nivolumab
was higher than those treated with axitinib (38.2
months, 95% CI: 10.6 to 65.8 vs 36.6 months, 95%
CI: 16 to 57.2, p=0.671, respectively) (Figure 1B).

The best response to axitinib and nivolumab is
presented in Table 2. Partial responses were deter-
mined in 16 patients (41%) in the axitinib group
and in 10 patients (25%) in the nivolumab group.
In both of the treatment groups, complete response
was determined in one patient (2.6% in the axitinib
group, 2.5% in the nivolumab group). The ORR and
disease control rate (DCR) were higher with axitin-
ib than nivolumab (ORR: 43.6% vs 27.5%, p=0.157;
DCR: 74.4% vs 62.5%, p=0.320).

As shown in Table 3, the univariate Cox regres-
sion analyses revealed that the significant variables
associated with OS were the presence of liver me-
tastasis at treatment initiation with nivolumab and
axitinib (hazard ratio [HR], 2.068; 95% CI, 1.087 to
3.9306; p=0.027) and the response to these agents
(HR, 2.609; 95% CI, 1.246 to 5.460; p=0.011). How-
ever, the potential variables associated with OS

Table 3. Univariate analyses determining the associations between clinicopathological parameters and OS

Variables HR (95% CI) 95% CI p value
Lower Upper

Age, years < 65 vs = 65 0.986 0.956 1.017 0.384
Gender, Female vs male 1214 0.607 2426 0.584
Tumor grade, I-1I vs III-IV 1.588 0.761 3.315 0.218
Histology, Clear cell vs Non-clear cell 1.499 0.724 3.106 0.276
IMDC risk group 0.053

Favorable Reference

Intermediate 0.735 0.249 2.167 0.577

Poor 1.776 0.570 5.531 0.322
First-line treatment type, Sunitinib vs pazopanib 0.678 0.341 1.349 0.268
First-line treatment duration, >median vs <median 0.803 0424 1.520 0.500
Response to second line treatment, CR, PR vs SD, PD 2.609 1.246 5.460 0.011
Second line therapy, axitinib vs nivolumab 0.755 0.378 1.509 0.426
Lung metastasis, absent vs present 2.054 0.854 4.944 0.108
Liver metastasis, absent vs present 2.068 1.087 3.936 0.027
Bone metastasis absent vs present 1.623 0.845 3.118 0.146
Brain metastasis absent vs present 2.387 0.722 7.896 0.154
Adrenal metastasis absent vs present 0.721 0.255 2.040 0.538

IMDC: international metastatic renal cell carcinoma database consortium; CR: complete remission; PR: partial remission;

PD: progressive disease.

SD: stable disease;

Table 4. Multivariate analyses determining independent parameters in predicting OS

Variables HR (95% CI) 95% CI p value
Lower Upper

Tumor grade, I-II vs III-IV 6.178 1.769 21.573 0.004

Response to second line treatment , CR, PR vs SD, PD 4902 1.445 16.634 0.011

Lung metastasis, absent vs present 15.637 2.676 91.366 0.002

Liver metastasis, absent vs present 12.010 2.677 53.879 0.001

CR: complete remission; PR: partial remission; SD: stable disease; PD: progressive disease.
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were tumor grade (p=0.218), the presence of lung
metastasis (p=0.108), bone metastasis (p=0.1406),
brain metastasis (p=0.154) and IMDC scoring sys-
tem (p=0.053). As shown in Table 4, the multivari-
ate Cox regression analyses that were performed
with the significant and potential variables de-
tected in the univariate analyses showed that the
independent variables for prediction of OS were
higher tumor grade (HR: 6.178, p=0.004), presence
of lung metastasis (HR:15.637, p=0.002), presence
of liver metastasis (HR: 12.010, p=0.001) and poor-
er response to axitinib and nivolumab (HR: 4.902,
p=0.011).

Discussion

According to recent randomized trials, the com-
bination of ICI and targeted therapy or ICIs have
consisted of the cornerstone of previosly untreated
mRCC because of the gained survival improvement
over sunitinib [10,11]. However, given the longer
experience with targeted therapy agents than ICIs,
targeted therapy seems an effective alternative to
these combination therapies. Addditionally, after
progression with these agents, treatment sequenc-
ing is well-established in starting treatment with
targeted therapy. Regarding the cost of these thera-
pies, there is an additional concern with the use
of ICI-based regimens [12]. Therefore, the present
study was conducted to provide further knowledge
about the efficacy of an ICI, nivolumab, and a sec-
ond generation VEGF receptor inhibitor, axitinib, in
mRCC after failure of systematic treatment.

Axitinib and nivolumab were effective ap-
proved therapies in mRCC after progression with
first-line targeted therapies. In an Asian multicent-
er study, which compared axitinib with sorafenib as
a second-line therapy following progression with
sunitinib or cytokine-based regimen showed that
axitinib was associated with better ORR than sore-
fenib (%23.7, 95% CI, 16.8%-31.8% vs 10.1%, 95%
CI 4.2%-19.8%, respectively) [13]. Similarly, a Eu-
ropean study investigated the effect of axitinib as a
second-line therapy in comparision to everolimus
in mRCC patients previously treated with multiple
agents including VEGF pathway inhibitors, m-TOR
pathway inhibitor, or the combination of interferon
and bevacizumab and they reported that axitinib
showed numerically but not significantly higher
DCR than everolimus (73% vs 69%, respectively)
[14]. Consistent with these reports, the present
study demonstrated that the percents of ORR and
DCR in patients treated with axitinib were 43.6%,
and 74.4%, respectively. In previous studies, it was
demonsrated that PD-ligand 1 (PD-L1) expression
is related to inferior survival outcomes in RCC pa-

tients, probably due to its immunosuppressive ef-
fect [15,16]. However, it has been speculated that
patients with PD-L1 expression had improved OS
than those with no expression in several cancers
treated with nivolumab because of the improve-
ment of anti-tumor immunity mediated by immune
check point blockage of nivolumab [17]. In the piv-
otal study of nivolumab as a subsequent therapy
after failure of one or two anti-angiogenic thera-
pies, nivolumab showed significant activity across
all PD-L1 sub-groups over everolimus [4]. Yip et al
reported the tumor responses to ICIs at different
therapy lines using the IMDC database, and they
demonstrated that the ORR and DCR in mRCC treat-
ed with nivolumab as a second line therapy were
22% and 54%, respectively [18]. Similar to these re-
sults, we found that the ORR and DCR were 26.7%,
and 60.8%, respectively. While both axitinib and
nivolumab are effective in the treatment of mRCC
after first-line treatment failure with targeted ther-
apies according to the studies mentioned above,
there is a limited knowledge in the literature in
respect to head to head comparison of these agents.
First direct comparison of nivolumab and axitinib
as a second-line therapy was evaluated in an Asian
study by Suzuki et al who found that there was a
tendency favoring axitinib over nivolumab for PFS,
whereas no significant difference was reported for
OS (PFS: 10.3 months versus 7.3 months, p=0.067;
OS: both not reached, p=0.581, respectively). Smilar
to this study, our results showed that treatment
with axitinib or nivolumab had no significant effect
for PFS and OS (p=0.386 for PFS; p=0.671 for OS).
It is not clear whether response duration of
targeted therapies has an effect on survival out-
comes with axitinib and nivolumab. The AXIS trial
showed that patients treated with axitinib who had
previously received longer treatment duration with
sunitinib had better OS compared to those with
shorter treatment duration [19]. However, an Ital-
ian real life study reported that longer treatment
duration with sunitinib compared to shorter dura-
tion did not affect the OS of patients treated with
second-line axitinib [20]. Addditionally, Suzuki et
al demonstrated that PFS with previous agents, tar-
geted therapy and mTOR inhibitor were not deter-
mined as independent predictors of OS in patients
treated with second-line axitinib or nivolumab [6].
In the present study, we found that the median PFS
of targeted therapy (sunitinib and pazopanib) in the
whole cohort were 10.9 months, and the duration
of targeted therapy was not associated with OS of
patients treated with axitinib and nivolumab.
There are other treatment options in mRCC af-
ter failure of targeted therapy. According to a phase
II trial, lenvatinib and everolimus combination is
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favored over everlolimus alone for PFS in patients
previously treated with one targeted therapy [21].
However, the lack of definitive OS outcomes limits
the use of this combination as a preferable option
in patients after treatment failure with targeted
therapy. The phase III METEOR trial compared the
efficacy of cabozantinib over everolimus and dem-
onstrated that cabozantinib was superior to everoli-
mus in terms of ORR, PFS and OS [22,23]. While
nivolumab and cabozantinib ere prefered category
1 treatment options, axitinib and the combination
of everolimus and lenvatinib are other recommend-
ed category 1 options for second-line treatment
according to the National Comprehensive Cancer
Network [24]. In selecting treatment options after
treatment failure with targeted therapy, clinicians
must think about several conditions; comorbidities,
cost effectiveness, prior treatments and quality of
life improvements with these agents.
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Conclusion

In summary, we presented the comparison
of axitinib and nivolumab in mRCC after failure
of targeted therapy. We found that axitinib and
nivolumab can be effectively used for the treatment
of mRCC patients who were previously treated with
targeted therapy. We also determined that high tu-
mor grade, response to axitinib and nivolumab, the
presence of lung and liver metastasis were inde-
pendent predictors of OS. Prospective studies with
head to head comparison and determination of pre-
dictive molecular and clinical factors are needed
for better individualized treatment of mRCC pa-
tients who progressed with targeted therapy.

Conflict of interests

The authors declare no conflict of interests.

targeted therapy: a population-based study. Lancet On-
col 2015;16:293-300.

10. Motzer R], Tannir NM, McDermott DF et al. Nivolumab
plus Ipilimumab versus Sunitinib in Advanced Renal-
Cell Carcinoma. N Engl ] Med 2018;378:1277-90.

11. Rini BI, Plimack ER, Stus V et al. Pembrolizumab plus
Axitinib versus Sunitinib for Advanced Renal-Cell Car-
cinoma. N Engl ] Med 2019;380:1116-27.

12. Bach PB. New Math on Drug Cost-Effectiveness. N Engl
] Med 2015;373:1797-9.

13. Qin S, Bi F, Jin J et al. Axitinib versus sorafenib as a
second-line therapy in Asian patients with metastatic
renal cell carcinoma: results from a randomized reg-
istrational study. Onco Targets Ther 2015;8:1363-73.

14. Guida A, Albiges L, Derosa L et al. Everolimus Versus
Axitinib as Second-line Therapy in Metastatic Renal
Cell Carcinoma: Experience From Institut Gustave
Roussy. Clin Genitourin Cancer 2017;15:e1081-88.

15. Thompson RH, Gillett MD, Cheville JC et al. Costimu-
latory B7-H1 in renal cell carcinoma patients: Indica-
tor of tumor aggressiveness and potential therapeutic
target. Proc Natl Acad Sci U S A 2004;101:17174-9.

16. Choueiri TK, Fishman MN, Escudier B et al. Immu-
nomodulatory activity of nivolumab in metastatic renal
cell carcinoma. Clin Cancer Res 2016;22:5461-71.

17. Topalian SL, Hodi FS, Brahmer JR et al. Safety, activity,
and immune correlates of anti-PD-1 antibody in cancer.
N Engl ] Med 2012;366:2443-54.

18. Yip SM, Wells C, Moreira R et al. Checkpoint inhibitors
in patients with metastatic renal cell carcinoma: results
from the international metastatic renal cell carcinoma
database consortium. Cancer 2018;124:3677-83.

19. Escudier B, Michaelson M, Motzer R et al. Axitinib



Axitinib and nivolumab in metastatic renal cell carcinoma

2073

20.

21.

versus sorafenib in advanced renal cell carcinoma: su-
banalyses by prior therapy from a randomised phase
IIT trial. Br J Cancer 2014;110:2821-8.

D’Aniello C, Vitale MG, Farnesi A et al. Axitinib after
Sunitinib in Metastatic Renal Cancer: Preliminary Re-
sults from Italian “Real-World” SAX Study. Front Phar-
macol 2016;7:331.

Motzer RJ, Hutson TE, Glen H et al. Lenvatinib, everoli-
mus, and the combination in patients with metastatic
renal cell carcinoma: a randomised, phase 2, open-label,
multicentre trial. Lancet Oncol 2015;16:1473-82.

22.

23

24.

Choueiri TK, Escudier B, Powles T et al. Cabozantinib
versus everolimus in advanced renal-cell carcinoma. N
Engl ] Med 2015;373:1814-23.

Choueiri TK, Escudier B, Powles T et al. Cabozantinib
versus everolimus in advanced renal cell carcinoma
(METEOR): final results from a randomised, open-label,
phase 3 trial. Lancet Oncol 2016;17:917-27.

Motzer RJ, Jonasch E, Boyle S et al. NCCN Guidelines
Insights: Kidney Cancer, Version 1.2021: Featured Up-
dates to the NCCN Guidelines. ] Natl Compr Canc Netw
2020;18:1160-70.

JBUON 2021; 26(5): 2073



