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Abstract 
Background:  Progression-free survival was significantly longer in patients who received avelumab plus axitinib versus sunitinib as first-line 
treatment for advanced renal cell carcinoma (aRCC) in a randomized phase III trial. We report long-term safety and efficacy of avelumab plus 
axitinib as first-line treatment for patients with aRCC from the JAVELIN Renal 100 phase Ib trial (NCT02493751).
Materials and Methods:  In this open-label, multicenter, phase Ib study, patients with untreated aRCC received avelumab 10 mg/kg every 2 
weeks plus axitinib 5 mg twice daily or with axitinib for 7 days followed by avelumab plus axitinib. Safety and efficacy were assessed in all 
patients receiving at least one dose of avelumab or axitinib.
Results:  Overall, 55 patients were enrolled and treated. Median follow-up was 55.7 months (95% CI, 54.5-58.7). Treatment-related adverse 
events of any grade or grade ≥3 occurred in 54 (98.2%) and 34 (61.8%) patients, respectively. The confirmed objective response rate was 60.0% 
(95% CI, 45.9-73.0), including complete response in 10.9% of patients. Median duration of response was 35.9 months (95% CI, 12.7-52.9); the 
probability of response was 65.8% (95% CI, 46.7-79.4) at 2 years. Median progression-free survival was 8.3 months (95% CI, 5.3-32.0). Median 
overall survival was not reached (95% CI, 40.8-not estimable); the 5-year overall survival rate was 57.3% (95% CI, 41.2-70.5).
Conclusion:  Five-year follow-up for combination treatment with avelumab plus axitinib in previously untreated patients with aRCC showed long-
term clinical activity with no new safety signals, supporting use of this regimen within its approved indication in clinical practice (Clinicaltrials.
gov NCT02493751).
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Implications for Practice
To the authors’ knowledge, this article presents the longest follow-up reported to date for patients with previously untreated advanced 
renal cell carcinoma receiving combination treatment with an immune checkpoint inhibitor and a tyrosine kinase inhibitor. Avelumab plus 
axitinib treatment in this population was associated with long durations of response and long-term overall survival. Safety findings were 
consistent with previous studies. These data support the use of avelumab plus axitinib combination within its approved indication.

Introduction
Renal cell carcinoma is the most common form of kidney 
cancer and constitutes approximately 2.2% of all malignant 
tumors in adults.1,2 The most common form of renal cell car-
cinoma is clear-cell renal cell carcinoma, which is character-
ized by mutations that increase the production of vascular 
endothelial growth factor (VEGF) and drive angiogenesis.2 
Antiangiogenic drugs that target VEGF and its receptors 
(VEGFRs) have shown significant treatment benefits in 
patients with advanced renal cell carcinoma.2 Axitinib, a 
highly selective VEGFR tyrosine kinase inhibitor, is approved 
as monotherapy for second-line treatment of advanced 
renal cell carcinoma.3 Immune checkpoint inhibitors have 
also shown antitumor activity in renal cell carcinoma.4-6 
Avelumab is a human immunoglobulin G1 monoclonal anti-
body that binds to PD-L1, inhibiting its interaction with 
PD-1.7 Combination treatment with an immune checkpoint 
inhibitor and a tyrosine kinase inhibitor is an established first-
line treatment approach for patients with advanced renal cell 
carcinoma.8,9

The efficacy and safety of avelumab plus axitinib as first-
line treatment for patients with advanced renal cell carcinoma 
was first shown in the JAVELIN Renal 100 phase Ib trial.10 
After a median follow-up of 52.1 weeks, the confirmed objec-
tive response rate was 58% (95% CI, 44-71), and the median 
duration of response was not reached. Progression-free sur-
vival and overall survival were not reported in the previous 
publication.10 Treatment-related adverse events of any grade 
or grade ≥3 occurred in 96% and 58% of patients, respec-
tively. Subsequently, the JAVELIN Renal 101 phase III trial 
showed significantly longer progression-free survival (haz-
ard ratio, 0.69; 95% CI, 0.56-0.84; P < .001) and a higher 
objective response rate (51.4% vs 25.7%) with avelumab 
plus axitinib than with sunitinib in patients with advanced 
clear-cell renal cell carcinoma.11,12 Overall survival data were 
immature, and follow-up is ongoing. Based on the results of 
the JAVELIN Renal 101 trial, avelumab plus axitinib has 
been approved as first-line treatment for advanced renal cell 
carcinoma in various countries worldwide.7,13 To provide 
long-term safety and efficacy data for avelumab plus axitinib 
as first-line treatment for patients with advanced renal cell 
carcinoma, we report 5-year follow-up from the JAVELIN 
Renal 100 phase Ib trial.

Patients and Methods
Full details of the study design have been reported pre-
viously.10 Briefly, JAVELIN Renal 100 was a multicenter, 
 single-arm, phase Ib trial designed to evaluate the safety and 
efficacy of avelumab plus axitinib (ClinicalTrials.gov identi-
fier, NCT02493751). Eligible adults had confirmed advanced 
renal cell carcinoma with a clear-cell component, a resected 
primary tumor, at least one measurable lesion according to 
the Response Evaluation Criteria in Solid Tumors (RECIST) 

version 1.1, an Eastern Cooperative Oncology Group per-
formance status of ≤1, and no previous systemic therapy for 
advanced renal cell carcinoma.10 The trial was conducted in 
accordance with the ethics principles of the Declaration of 
Helsinki and the International Council for Harmonisation 
Good Clinical Practice Guidelines. All patients provided writ-
ten informed consent.

Patients enrolled in the dose-finding phase received axitinib 
5 mg twice daily for 7 days, followed by combination therapy 
with avelumab 10 mg/kg every 2 weeks and axitinib 5 mg 
twice daily. Patients enrolled into the dose-expansion phase of 
the study received either combination therapy from the start 
of treatment or axitinib alone followed by combination treat-
ment. All patients continued treatment until confirmed dis-
ease progression, unacceptable toxicity, withdrawal, or loss 
to follow-up.

The primary endpoint of the study was dose-limiting tox-
icity within the first 4 weeks (2 cycles) of treatment with 
 avelumab in combination with axitinib, as reported previ-
ously.9 Secondary endpoints included safety assessments, con-
firmed objective response (per RECIST 1.1), disease control 
rate response (per RECIST 1.1), time to response, duration of 
response, progression-free survival, and overall survival.

Efficacy and safety endpoints were assessed in all patients 
who received at least one dose of avelumab or axitinib. 
Adverse events were classified according to the Medical 
Dictionary for Regulatory Activities and graded per National 
Cancer Institute Common Terminology Criteria for Adverse 
Events version 4.03. Antitumor activity was assessed at base-
line, every 6 weeks up to 1 year after the first dose, and every 
12 weeks thereafter, with responses classified per RECIST 
1.1. Objective response rate and disease control rate were 
estimated and the corresponding exact 2-sided 95% CIs were 
calculated using the Clopper-Pearson method. Duration of 
response, progression-free survival, and overall survival were 
analyzed using the Kaplan-Meier method, and 95% CIs were 
calculated using the Brookmeyer and Crowley method. Full 
details of the statistical analyses have been reported pre-
viously.10 In this article, results for patients enrolled in the 
dose-finding and dose-expansion parts are reported together.

Results
Patients and Treatment
Between October 30, 2015, and September 30, 2016, a total of 
55 patients were enrolled, including 6 in the  dose-finding phase 
and 49 in the dose-expansion phase. In the  dose-expansion 
phase, 10 patients were assigned to a 7-day lead-in with 
axitinib therapy before the first cycle of combination ther-
apy.9 Patient characteristics are summarized in Supplementary 
Table S1. The International Metastatic Renal Cell Carcinoma 
Database Consortium (IMDC) risk score was favorable, inter-
mediate, and poor in 18.2%, 61.8%, and 18.2% of patients, 
respectively. At the data cutoff for this analysis (March 4, 
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2021), the study had ended and all patients had discontin-
ued study treatment. The median follow-up was 55.7 months 
(95% CI, 54.5-58.7), and the median duration of treatment 
was 10.4 months with avelumab (range, 0.5-58.4 months) 
and 10.6 months with axitinib (range, 0.7-58.7 months). 
Patients received a median of 19.5 infusions of avelumab  
(range, 1.0-120.0).

Safety
All 55 patients had at least one adverse event during the trial, 
and 43 (78.2%) had a grade ≥3 adverse event. Treatment-
related adverse events of any grade or grade ≥3 occurred in 
54 (98.2%) and 34 (61.8%) patients, respectively (Table 1). 
The most common grade ≥3 treatment-related adverse events 
were hypertension (27.3%), lipase increased (9.1%), and 
palmar-plantar erythrodysesthesia syndrome (9.1%). Serious 
adverse events occurred in 24 patients (43.6%) and were 
judged to be treatment related in 13 (23.6%). Ten patients 
(18.2%) discontinued avelumab and 5 (9.1%) discontinued 
axitinib due to treatment-related adverse events; the most 
common reasons were increased alanine aminotransferase 
level (n = 3) for avelumab and proteinuria (n = 2) for axitinib. 
One patient died following a treatment-related adverse event 
(autoimmune myocarditis; reported previously).9

Infusion-related reactions occurred in 18 patients (32.7%) 
and were grade 1 or 2 in all except 1 patient (1.8%; grade 
3). Immune-related adverse events occurred in 25 patients 
(45.5%) and were grade ≥3 in 5 patients (9.1%; Table 2). 
The most common categories of immune-related adverse 
events of any grade were thyroid disorders (25.5%), rash 
(16.4%), and hepatitis (5.5%). The most common individual 
 immune-related adverse events of any grade were hypothy-
roidism (23.6%), increased alanine aminotransferase level 
(5.5%), and hyperthyroidism (5.5%).

Efficacy
The confirmed objective response rate was 60.0% (95% CI, 
45.9-73.0), including complete response in 6 patients (10.9%) 
and partial response in 27 (49.1%; Table 3). Three patients 
who had a partial response in the initial analysis converted to 
complete response, and 1 patient who had stable disease con-
verted to a partial response. The median duration of response 
was 35.9 months (95% CI, 12.7-52.9). At 2 years, 21 patients 
had a long-term response; the probability of response was 
65.8% (95% CI, 46.7-79.4). Responses were ongoing at 
data cutoff in 2 patients after 56.54 and 56.28 months, and 
an additional 6 patients switched treatment to commercial 
avelumab plus axitinib or axitinib alone while their response 
was ongoing (duration of response at data censoring was 
54.93, 52.50, 52.34, 51.35, 45.90, and 33.18 months; Fig. 
1). Four patients had a response that continued for more 
than 6 months after discontinuing avelumab and axitinib: 
in 2 patients, treatment was discontinued approximately 28 
and 11 months prior to censoring, with ongoing response 
at last follow-up (duration of response of 56.28 and 56.54 
months, respectively); in 1 patient, treatment was discontin-
ued approximately 27 months prior to censoring for missing/
inadequate assessment (duration of response, 39.20 months); 
and in 1 patient, treatment was discontinued approximately 
45 months prior to occurrence of progressive disease (dura-
tion of response of 52.86 months).

Median progression-free survival was 8.3 months (95% CI, 
5.3-32.0) (Fig. 2). The progression-free survival rates at 2 and 

Table 1. Treatment-related adverse events occurring in ≥10% of patients 
for any grade events (N=55).

 Any grade Grade ≥3 

Adverse event 54 (98.2) 34 (61.8)

  Diarrhea 36 (65.5) 2 (3.6)

  Fatigue 28 (50.9) 2 (3.6)

  Dysphonia 27 (49.1) 0

  Hypertension 26 (47.3) 15 (27.3)

  Palmar-plantar erythrodysesthesia syndrome 19 (34.5) 5 (9.1)

  Rash 16 (29.1) 0

  Alanine aminotransferase increase 15 (27.3) 4 (7.3)

  Aspartate aminotransferase increase 15 (27.3) 1 (1.8)

  Hypothyroidism 15 (27.3) 0

  Amylase increased 14 (25.5) 4 (7.3)

  Decreased appetite 13 (23.6) 1 (1.8)

  Mucosal inflammation 13 (23.6) 1 (1.8)

  Arthralgia 12 (21.8) 2 (3.6)

  Lipase increased 12 (21.8) 5 (9.1)

  Nausea 12 (21.8) 1 (1.8)

  Infusion-related reaction 11 (20.0) 1 (1.8)

  Pruritus 11 (20.0) 0

  Proteinuria 9 (16.4) 4 (7.3)

  Weight decreased 9 (16.4) 1 (1.8)

  Stomatitis 8 (14.5) 0

  Vomiting 7 (12.7) 0

  Chills 6 (10.9) 0

  Cough 6 (10.9) 0

  Dysgeusia 6 (10.9) 0

  Hypophosphatemia 6 (10.9) 2 (3.6)

  Myalgia 6 (10.9) 1 (1.8)

Values represent n (%).

Table 2. Immune-related adverse events (N=55).

 Any grade Grade ≥3 

Adverse event 25 (45.5) 5 (9.1)

  Endocrinopathies: thyroid disorders 14 (25.5) 0

   Hypothyroidism 13 (23.6) 0

   Hyperthyroidism 3 (5.5) 0

   Blood thyroid-stimulating hormone increase 1 (1.8) 0

  Rash 9 (16.4) 2 (3.6)

   Dermatitis acneiform 2 (3.6) 0

   Rash 2 (3.6) 0

   Maculopapular rash 2 (3.6) 1 (1.8)

   Drug eruption 1 (1.8) 1 (1.8)

   Pruritis 1 (1.8) 0

   Papular rash 1 (1.8) 0

   Pustular rash 1 (1.8) 0

  Hepatitis 3 (5.5) 2 (3.6)

   Alanine aminotransferase increase 3 (5.5) 2 (3.6)

   Aspartate aminotransferase increase 2 (3.6) 1 (1.8)

  Colitis 1 (1.8) 1 (1.8)

   Diarrhea 1 (1.8) 1 (1.8)

  Endocrinopathies: adrenal insufficiency 1 (1.8) 0

  Myocarditis 1 (1.8) 1 (1.8)

Values represent n (%).
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4 years were 41.1% (95% CI, 27.8-54.0) and 25.6% (95% 
CI, 14.3-38.5), respectively. Median overall survival was not 
reached (95% CI, 40.8-not estimable) (Fig. 3). The overall 
survival rates at 2, 4, and 5 years were 72.4% (95% CI, 57.7-
82.7), 61.1% (95% CI, 45.8-73.3), and 57.3% (95% CI, 
41.2-70.5), respectively.

Post-Study Therapy
After discontinuing study treatment, 39 patients (70.9%) 
received subsequent anticancer drug treatment, including 20 
(36.4%) who received ≥2 different regimens (Table 4). The 
most commonly received drugs (in any line) were cabozan-
tinib (n = 17 [30.9%]), nivolumab (n = 13 [23.6%]), and 
axitinib (n = 10 [18.2%]).

Discussion
We report long-term follow-up of patients with advanced 
renal cell carcinoma who received first-line treatment with 
avelumab, an anti-PD-L1 immune checkpoint inhibitor, plus 

axitinib, a VEGFR tyrosine kinase inhibitor, in the JAVELIN 
Renal 100 phase Ib trial. In this final analysis, reported with 
a median follow-up of almost 5 years, avelumab plus axitinib 
demonstrated long-term clinical benefits. Continued assess-
ment of safety did not identify any new safety signals, and the 
safety profile of avelumab plus axitinib in this study was con-
sistent with that reported in the JAVELIN Renal 101 phase 
III trial.11

Compared with the initial analysis, 5-year results showed 
a slight increase in the objective response rate (from 58.2% 
[32 of 55] to 60.0% [33 of 55]), with a large increase in the 
rate of complete response (from 5.5% [3 of 55] to 10.9% [6 
of 55]).10 This indicates that the best response can improve 
over time with avelumab plus axitinib treatment. The objec-
tive response rate in this study is similar to that reported in 
JAVELIN Renal 101 (52.5%).12 Responses were highly dura-
ble, as shown by the median duration of response of 35.9 
months, and the probability of response was 65.8% at 2 
years.

Median progression-free survival was 8.3 months (95% 
CI, 5.3-32.0), which was lower than that reported in 
JAVELIN Renal 101 (13.9 months in the most recent anal-
ysis).14 The reasons for the difference in median durations of 
progression-free survival observed in JAVELIN Renal 100 
vs JAVELIN Renal 101 are unclear. However, differences 
between the studies include a smaller patient population in 
the current study (55 vs 442 in JAVELIN Renal 101) and/or 
the slightly smaller proportion with favorable IMDC status 
(18.2% vs 21.3% in JAVELIN Renal 101).10 Median overall 
survival was not reached after a median follow-up of 55.7 
months, and 4- and 5-year overall survival rates were 61.1% 
and 57.3%, respectively. Similarly, in the JAVELIN Renal 
101 trial, median overall survival has not yet been reached 
with avelumab plus axitinib after a median follow-up of 34.1 
months14; the trial is ongoing until the final analysis. After 

Table 3. Response assessments.

Response N = 55 

Confirmed best overall response, n (%)

  Complete response 6 (10.9)

  Partial response 27 (49.1)

  Stable disease 10 (18.2)

  Progressive disease 10 (18.2)

  Not evaluable 2 (3.6)

Objective response rate (95% CI), % 60.0 (45.9-73.0)

Disease control rate (95% CI), % 78.2 (65.0-88.2)

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108114 120 126132 138144 150156 162 168 174 180 186 192 198 204 210 216222 228234 240 246252 258264 270 276

Time since start of treatment, weeks

Pa
tie
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Axitinib discontinued
Avelumab discontinued
Ongoing response
Start of subsequent anticancer therapy
Progressive disease
Partial response
Complete response

Figure 1. Durations of confirmed objective responses. Includes responses in patients on study; responses after switching to commercial avelumab plus 
axitinib were censored.
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discontinuing study treatment, a high proportion of patients 
(70.9%) received subsequent anticancer drug therapy with 
various agents, which may have contributed to the long dura-
tion of overall survival observed among study participants.

Patients treated with other immune checkpoint inhibitor 
plus tyrosine kinase inhibitor combinations have also shown 
long-term survival with extended follow-up, although cross-
trial comparisons should be made with caution because of dif-
ferences in trial designs and patient populations. In a phase Ib 
trial of first-line pembrolizumab plus axitinib in patients with 
advanced renal cell carcinoma, after a median follow-up of 

42.7 months, the objective response rate was 73.1%, median 
duration of response was 22.1 months, median overall sur-
vival was not reached, and the 4-year overall survival rate 
was 66.8%.15 In a phase III trial of first-line pembrolizumab 
plus axitinib vs sunitinib in patients with advanced renal cell 
carcinoma, after a median follow-up of 42.8 months, median 
overall survival was 45.7 vs 40.1 months, and 3-year overall 
survival rates were 63% vs 54%, respectively.16

This trial had several limitations, including its single-arm 
design, which prevents direct comparison with another stan-
dard of care, and the relatively small population size, which 
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prevents any meaningful subgroup analyses. In addition, 
although immune checkpoint inhibitor combination therapies 
have greatly improved treatment outcomes for patients with 
advanced renal cell carcinoma, not all patients obtain a treat-
ment benefit. Potential strategies to improve patient outcomes 
that are being explored in other studies include improving 
drug delivery methods, using state-of-the-art sequencing 
methods, and increasing the characterization of molecular 
drivers of variant histology.17

Conclusion
Extended follow-up with the combination of avelumab plus 
axitinib in treatment-naïve patients with advanced renal cell 
carcinoma showed long-term clinical benefits with no new 
safety signals, supporting the use of this treatment regimen 
within its approved indication in clinical practice.

Acknowledgments
The authors thank the patients and their families, investiga-
tors, co-investigators, and the study teams at each of the par-
ticipating centers. This trial was sponsored by Pfizer as part of 
an alliance between Pfizer and Merck (CrossRef Funder ID: 

10.13039/100009945). Medical writing support was provid-
ed by Kakoli Parai of ClinicalThinking, Inc., and was funded 
by Pfizer and Merck.

Funding
This trial was sponsored by Pfizer as part of an alli-
ance between Pfizer and Merck (CrossRef Funder ID: 
10.13039/100009945).

Ethics Approval and Consent to Participate
The trial was conducted in accordance with the ethics prin-
ciples of the Declaration of Helsinki and the International 
Council for Harmonisation Good Clinical Practice Guidelines. 
All patients provided written informed consent.

Conflict of Interest
James Larkin has received honoraria from Bristol Myers 
Squibb, CRUK, Dynavax, Eisai, GSK, Incyte, iOnctura, Merck, 
Novartis, Pfizer, Roche, touchExperts, and  touchIME; has 
served in a consulting role for Apple Tree, Boston Biomedical, 
Bristol Myers Squibb, GSK, Immunocore, Incyte, iOnctura, 
Iovance, Novartis, Pfizer, and YKT Global; has received speak-
er fees from Aptitude, AstraZeneca, Bristol Myers Squibb, 
Calithera, Eisai, Ervaxx, EUSA Pharma, GSK, Incyte, Ipsen, 
Merck, MSD, Novartis, Pierre Fabre, Pfizer, Roche, Seagen, 
and Ultimovacs; has received institutional research fund-
ing from Achilles Therapeutics, Aveo, Bristol Myers Squibb, 
Covance, Immunocore, MSD, Nektar Therapeutics, Novartis, 
Pfizer, Pharmacyclics, and Roche; and has received grants 
from Achilles Therapeutics, Aveo, Bristol Myers Squibb, 
Immunocore, MSD, Nektar Therapeutics, Novartis, Pfizer, 
Pharmacyclics, and Roche. Mototsugu Oya has received 
speaker fees from Bayer, Bristol Myers Squibb, MSD, Novartis, 
Ono, Pfizer, and Takeda. Marcella Martignoni is an employee 
of Pfizer and also holds stock and other ownership interests 
with Pfizer. Fiona Thistlethwaite has served in consulting or 
advisory roles for Achilles Therapeutics, AdicetBio, Bayer, 
Bristol Myers Squibb, Enara Bio, ESMO, Evelo Therapeutics, 
GSK, Ixaka, Janssen, Tknife, and Zelluna Immunotherapy; 
has received research funding from Novartis; has received re-
imbursement for travel and accommodation from GSK and 
Ixaka; and has received conference registration reimbursement 
from Janssen and Tknife. Paul Nathan has served in consult-
ing or advisory roles for AstraZeneca, Bristol Myers Squibb, 
MSD, Immunocore, Pfizer, Pierre Fabre, Novartis, GSK, Ipsen, 
4SC, and Merck; has served on speaker’s bureaus for Bristol 
Myers Squibb, Novartis, MSD, and Merck; and has received 
reimbursement for travel and accommodations expenses from 
Bristol Myers Squibb and MSD. Moshe C. Ornstein has served 
in consulting or advisory roles for Aveo, Bristol Myers Squibb, 
Eisai, Exelixis, MSD, and Pfizer; has served on speaker’s bu-
reaus for Bristol Myers Squibb and Exelixis; has received in-
stitutional research funding from Bristol Myers Squibb, MSD, 
Pfizer, AstraZeneca, and Astellas; and has received reimburse-
ment for travel and accommodation expenses from Bristol 
Myers Squibb, Pfizer, and Exelixis. Thomas Powles has re-
ceived honoraria and research funding and served in a consult-
ing or advisory role for Astellas Pharma, AstraZeneca, Bristol 
Myers Squibb, Eisai, Exelixis, Ipsen, Johnson & Johnson, 
Merck, MSD, Novartis, Pfizer, Roche, and Seattle Genetics; has 

Table 4. Subsequent anticancer therapy.
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