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Abstract

Background: The phase 3 JAVELIN Renal 101 trial (NCT02684006) demonstrated significantly 

improved progression-free survival (PFS) with first-line avelumab plus axitinib versus sunitinib in 

advanced renal cell carcinoma (aRCC). We report updated efficacy data from the second interim 

analysis.

Patients and methods: Treatment-naive patients with aRCC were randomized (1 : 1) to receive 

avelumab (10 mg/kg) intravenously every 2 weeks plus axitinib (5 mg) orally twice daily or 

sunitinib (50 mg) orally once daily for 4 weeks (6-week cycle). The two independent primary 

end points were PFS and overall survival (OS) among patients with programmed death ligand 1–

positive (PD-L1+) tumors. Key secondary end points were OS and PFS in the overall population.

Results: Of 886 patients, 442 were randomized to the avelumab plus axitinib arm and 444 to the 

sunitinib arm; 270 and 290 had PD-L1+ tumors, respectively. After a minimum follow-up of 13 

months (data cut-off 28 January 2019), PFS was significantly longer in the avelumab plus axitinib 

arm than in the sunitinib arm {PD-L1+ population: hazard ratio (HR) 0.62 [95% confidence 

interval (CI) 0.490–0.777]}; one-sided P < 0.0001; median 13.8 (95% CI 10.1–20.7) versus 7.0 

months (95% CI 5.7–9.6); overall population: HR 0.69 (95% CI 0.574–0.825); one-sided P < 

0.0001; median 13.3 (95% CI 11.1–15.3) versus 8.0 months (95% CI 6.7–9.8)]. OS data were 

immature [PD-L1+ population: HR 0.828 (95% CI 0.596–1.151); one-sided P = 0.1301; overall 

population: HR 0.796 (95% CI 0.616–1.027); one-sided P = 0.0392].

Conclusion: Among patients with previously untreated aRCC, treatment with avelumab plus 

axitinib continued to result in a statistically significant improvement in PFS versus sunitinib; OS 

data were still immature.

Clinical Trial number: NCT02684006.
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INTRODUCTION

Antiangiogenic drugs targeting the vascular endothelial growth factor receptor vascular 

endothelial growth factor receptor (VEGFR) pathway are effective in treating advanced 

renal cell carcinoma (aRCC).1,2 Axitinib, a VEGFR tyrosine kinase inhibitor, is approved 

for second-line treatment of aRCC.3,4 Avelumab, a human anti-programmed death ligand 
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1 (PD-L1) immunoglobulin G1 monoclonal antibody, has shown single-agent activity in 

aRCC.5

At the first interim analysis of the phase 3 JAVELIN Renal 101 trial (minimum follow

up: 6 months), avelumab plus axitinib demonstrated significantly longer progression-free 

survival (PFS) than sunitinib in patients with PD-L1+ tumors {hazard ratio (HR) 0.61 [95% 

confidence interval (CI) 0.47–0.79]; P < 0.001} and in the overall population [HR 0.69 (95% 

CI 0.56–0.84); P < 0.001]. Overall survival (OS) data were immature at the time.6 Based on 

these data, the US Food and Drug Administration and the European Commission approved 

the combination for first-line treatment of aRCC.

We report updated PFS results at the preplanned second interim analysis after a minimum 

follow-up of 13 months in all patients (data cut-off: 28 January 2019). In addition, 

updated OS, PFS on next-line therapy (PFS2), mean duration of response (DR), and a rank

preserving structural failure time (RPSFT) analysis of OS that accounts for the subsequent 

use of anti-PD-1 or anti-PD-L1 inhibitors after progression are reported.

METHODS

Study design and participants

Full trial details were previously described.6 In brief, eligible adults had previously untreated 

aRCC with a clear-cell component, ≥1 measurable lesion according to the Response 

Evaluation Criteria in Solid Tumors (RECIST) version 1.1, and Eastern Cooperative 

Oncology Group performance status (ECOG PS) score of 0 or 1.

This multicenter, randomized, phase 3 trial was conducted in accordance with ethics 

principles of the Declaration of Helsinki and the Good Clinical Practice guidelines, defined 

by the International Council for Harmonisation. All participating patients provided written 

informed consent.

Outcomes

The two independent primary end points were PFS per RECIST version 1.1 according to 

blinded independent central review (BICR) and OS in patients with PD-L1+ tumors (≥1% 

of immune cells staining positive within the tumor area of the tested tissue sample). Key 

secondary end points were PFS per RECIST version 1.1 according to BICR and OS in 

the overall population. Other secondary end points included PFS per RECIST version 1.1 

according to investigator assessment, objective response (OR) and DR per RECIST version 

1.1 according to BICR and investigator assessments, and PFS2 per RECIST version 1.1 

according to investigator assessment. Subgroup analyses were prespecified in the statistical 

analysis plan.

Statistical analysis

Details of the statistical analyses were previously described.6 Additional details are in the 

supplementary Methods, available at Annals of Oncology online. The second preplanned 

interim analysis was based on a data cut-off time point when approximately 336 PFS events 

by BICR occurred in patients with PD-L1+ tumors and the last randomized patient had been 
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followed for ≥12 months after randomization (primary analysis for PFS and second interim 

analysis for OS). All data reported here are based on the second interim analysis.

Efficacy end points were assessed in all patients who underwent randomization. The OR 

rate (ORR) was calculated according to treatment with corresponding exact two-sided 95% 

CIs using the Clopper–Pearson method. PFS, OS, and DR were estimated using the Kaplan–

Meier method, and one-sided P values are reported.

PFS2 (defined as the time from randomization to discontinuation of next-line treatment 

after first objective disease progression by investigator assessment, second objective disease 

progression by investigator assessment after initiation of next-line treatment, or death from 

any cause, whichever occurred first) was investigated to determine whether benefit of 

treatment in the first-line setting had an impact on the benefit of second-line treatment and 

was used to help understand the relevance of meaningful improvement in PFS. PFS2 was 

summarized by treatment arm using Kaplan–Meier methodology and displayed graphically. 

Censoring reasons and hierarchy are shown in the supplementary Table S1, available at 

Annals of Oncology online.

Ad hoc analyses of mean DR were performed in all randomized patients (irrespective 

of whether the patient achieved an OR) to enable valid statistical comparison between 

the two arms.7 This method estimates the mean DR in a timeframe where Kaplan–Meier 

curves for time to response, progression, or death are well defined. For each randomized 

patient in the study, DR can be defined as PFS time minus event-free time, where event 

is subsequently confirmed OR, progressive disease, or death, whichever is earlier. For 

responders, this corresponds to the DR definition used in conventional responder analyses. 

For non-responders, this corresponds to a DR of zero. The mean value up to a maximum 

cut-off follow-up time is equal to the area between the Kaplan–Meier curve of PFS and the 

Kaplan–Meier curve of event-free time. The mean DR can then be interpreted in a clinically 

meaningful way as the expected DR for a randomized patient assigned to a treatment.7 This 

method also addresses the ‘dependent-censoring’ issue associated with the Kaplan–Meier 

approach for DR (as both censoring and event time depend on time to response).8

The RPSFT model was used to adjust for the subsequent use of PD-1 or PD-L1 inhibitors 

for patients who previously did not receive avelumab in the trial. Recensoring was 

implemented to obtain an unbiased estimate of the treatment effect.9,10 Adjusted OS 

data were assessed using the Cox proportional hazard model, stratified according to the 

prespecified stratification variables.

Role of the funding source

The trial was sponsored by Pfizer and is part of an alliance between Pfizer and Merck 

KGaA, Darmstadt, Germany; both companies provided the trial drugs and worked with 

investigators to design the study; collect, analyze, and interpret the data; and prepare the 

manuscript. All authors had full access to all data in the study and contributed to the writing, 

review, and submission of the manuscript.
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RESULTS

Between 29 March 2016 and 19 December 2017, 886 patients were randomly assigned to 

either the avelumab plus axitinib arm (N = 442) or the sunitinib arm (N = 444), and a 

total of 560 (63.2%) patients had PD-L1+ tumors (N = 270 in the combination arm and 

N = 290 in the sunitinib arm; supplementary Figure S1, available at Annals of Oncology 
online). Baseline demographics were previously reported and were balanced between arms.6 

As of data cut-off for the second interim analysis (28 January 2019), 242 patients (54.8%) 

had discontinued both avelumab and axitinib and 336 patients (75.7%) had discontinued 

sunitinib. Disease progression was the main reason for treatment discontinuation. A total 

of 170 patients (38.5%) continued to receive avelumab plus axitinib, 8 (1.8%) continued 

to receive avelumab alone, 22 (5.0%) continued to receive axitinib alone, and 108 (24.3%) 

continued to receive sunitinib alone.

Among patients in the PD-L1+ population, PFS was significantly longer in the combination 

arm than in the sunitinib arm [HR 0.62 (95% CI 0.490–0.777); one-sided P < 0.0001; 

Figure 1A]. The results in the overall population were consistent with those of the PD-L1+ 

population, demonstrating significantly prolonged PFS in the combination arm versus the 

sunitinib arm [HR 0.69 (95% CI 0.574–0.825); one-sided P < 0.0001; Figure 1B].

OS data were still immature at the time of the second interim analysis. Among patients 

in the PD-L1+ population, the HR was 0.83 (95% CI 0.596–1.151; one-sided P = 0.1301; 

Figure 1C). Death from any cause was observed in 66 patients (24.4%) in the combination 

arm and 79 patients (27.2%) in the sunitinib arm. In the overall population, the HR was 0.80 

(95% CI 0.616–1.027; one-sided P = 0.0392; Figure 1D). The median duration of follow-up 

for OS was 19.3 months (95% CI 18.6–20.0) in the combination arm and 19.2 months (95% 

CI 18.3–19.8) in the sunitinib arm. Deaths from any cause were observed in 109 patients 

(24.7%) in the combination arm and 129 patients (29.1%) in the sunitinib arm.

Fewer patients in the combination arm than in the sunitinib arm received subsequent 

anticancer therapy; 138 patients (31.2%) compared with 227 patients (51.1%), respectively 

(Table 1; supplementary Table S2, available at Annals of Oncology online). A total of 33 

patients (7.5%) in the combination arm were treated with any PD-1 or PD-L1 inhibitor 

compared with 159 patients (35.8%) in the sunitinib arm. Based on the exploratory RPSFT 

analysis to adjust for subsequent use of any PD-1 or PD-L1 inhibitor in the sunitinib arm, a 

35% reduction in the rate of death would have been expected in the overall population [HR 

0.65 (bootstrap 95% CI 0.413–0.933)] and PD-L1+ population [HR 0.65 (95% CI 0.337–

1.050); Table 1; supplementary Figures S2 and S3, available at Annals of Oncology online]. 

This predicted result adjusted for the confounding effect of subsequent immuno-oncology 

therapy.

In the overall population, the confirmed ORR was 52.5% (95% CI 47.7–57.2) with a 

complete response rate of 3.8% in the combination arm versus an ORR of 27.3% (95% 

CI 23.2–31.6) and a complete response rate of 2.0% in the sunitinib arm (Table 2; 

supplementary Figures S4 and S5, available at Annals of Oncology online). The results 
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in the PD-L1+ population were similar to those of the overall population (Table 2; 

supplementary Figures S6 and S7, available at Annals of Oncology online).

In the overall population, responders in the combination arm had an earlier onset of response 

than those in the sunitinib arm [median time to response was 2.7 months (range 1.2–20.7) 

in the combination arm versus 4.0 months (range 1.2–18.0) in the sunitinib arm]. The same 

trend was observed in the PD-L1+ population [median time to response was 2.0 months 

(range 1.2–20.7) versus 3.1 months (range, 1.2–12.5), respectively].

Responses in both treatment arms were durable. In the overall population, the median DR 

was 18.5 months (95% CI 17.8 to not estimable) in the combination arm and not estimable 

(95% CI 16.4 to not estimable) in the sunitinib arm. In the PD-L1+ population, the median 

DR was 18.5 months (95% CI 17.8 to not estimable) in the combination arm and not 

estimable (95% CI 11.2 to not estimable) in the sunitinib arm. Mean DR was analyzed in 

all randomized patients for valid statistical comparison between the two treatment arms,7 

and the analysis showed the mean DR was 4.2 months longer (95% CI 2.9–5.6) in the 

combination arm than the sunitinib arm (Figure 2A). Similarly, in the PD-L1+ population, 

the mean DR was 4.7 months longer (95% CI 3.1–6.3) in the combination arm than the 

sunitinib arm (supplementary Figure S8, available at Annals of Oncology online).

To investigate whether first-line treatment impacted the benefit of second-line treatment, 

PFS2 was analyzed. In the overall population, the HR was 0.55 (95% CI 0.440–0.688), 

favoring the combination arm (Figure 2B). PFS2 results in the PD-L1+ population were 

similar to those of the overall population [HR 0.52 (95% CI 0.395–0.694); supplementary 

Figure S9, available at Annals of Oncology online].

Overall, PFS and OS results favored avelumab plus axitinib over sunitinib across 

prespecified subgroups, including ECOG PS score, PD-L1 status, and prognostic risk groups 

in both the overall (Figure 3A and B) and PD-L1+ populations (supplementary Figures 

S10 and S11, available at Annals of Oncology online). In addition, OR results favored 

the combination in all prespecified subgroups assessed in both the overall and PD-L1+ 

populations (Figure 3C; supplementary Figure S12, available at Annals of Oncology online).

PFS, OS, and OR by International Metastatic Renal Cell Carcinoma Database Consortium 

(IMDC) prognostic risk groups are shown in Table 3. Among patients in the overall 

population with favorable-, intermediate-, and poor-risk disease, the HR for PFS and OS 

favored the combination arm over the sunitinib arm. Furthermore, an OR was achieved in a 

higher proportion of patients in the combination arm than in the sunitinib arm across all risk 

groups.

Safety assessment was continued according to the protocol, and there were no new safety 

concerns.

DISCUSSION

In this final analysis of the primary PFS end point (by BICR), avelumab plus axitinib 

continued to show a statistically significant benefit compared with sunitinib in prolonging 
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PFS in the first-line treatment of patients with aRCC. The magnitude of benefit was 

consistent with that observed at the time of the first interim analysis,6 with a 38% rate 

reduction and a 6.8-month longer median PFS in the PD-L1+ population and a 31% rate 

reduction and a 5.3-month longer median PFS in the overall population. An OR benefit 

was also observed for all patients in the combination arm regardless of PD-L1 expression. 

In addition, across prespecified subgroups, including prognostic risk groups, PFS and 

OR consistently favored the combination over sunitinib. In an exploratory analysis, the 

combination had a longer mean DR than sunitinib for all randomized patients and in the 

PD-L1+ population. The combination also prolonged PFS2 compared with sunitinib in the 

overall population and the PD-L1+ population, suggesting that there is no negative impact of 

first-line treatment with the combination on subsequent benefit from second-line treatment.

The OS data were still immature, with a median follow-up for OS of ~19 months and 

27% deaths observed across both arms in the overall population. Although no definitive 

conclusions can be drawn and OS data continue to be evaluated in this trial, several lines 

of evidence collectively suggest a benefit for avelumab in combination with axitinib in 

prolonging OS time compared with sunitinib: the point estimates in the PD-L1+ [HR 0.828 

(95% CI 0.596–1.151)] and overall [HR 0.796 (95% CI 0.616–1.027)] populations and in 

subgroups of patients with poor prognosis among the overall population [IMDC: HR 0.570 

(95% CI 0.363–0.895]; MSKCC: HR 0.638 (95% CI 0.371–1.099)] favor the combination 

over sunitinib, and a further reduction in the rate of death for the combination arm was 

predicted [HR 0.65 (bootstrap 95% CI 0.413–0.933)] after correction for the confounding 

effect of subsequent PD-1 or PD-L1 inhibitor therapies using the RPSFT method.

Continued assessment of safety in this trial did not identify any new safety concerns, and the 

safety profile of the combination was consistent with those of avelumab and axitinib when 

administered as monotherapy or in combination.3,6,11–13

Other phase 3 trials assessing combination therapies in the first-line treatment of aRCC 

have recently been reported. The CheckMate 214 trial assessed nivolumab (anti-PD-1) plus 

ipilimumab (anti-CTLA-4) as treatment for patients with intermediate or poor prognostic 

risk.14 At a median follow-up of 32.4 months, there was a significant survival benefit for the 

combination versus sunitinib (HR 0.66; P < 0.0001). PFS was significantly longer with the 

combination versus sunitinib (HR 0.77; P = 0.0014), and a significantly higher proportion 

of patients achieved an OR (42% versus 29%; P = 0.0001).14,15 The IMmotion151 trial 

assessed atezolizumab (anti-PD-L1) plus bevacizumab (anti-VEGF) versus sunitinib.16 In 

the intention-to-treat population, with median follow-up of 24 months, median OS was 33.6 

months in the combination arm versus 34.9 months in the sunitinib arm, and the results 

(HR 0.93) had not yet crossed the significance boundary. Median PFS was 11.2 months 

in the combination arm versus 8.4 months in the sunitinib arm (HR 0.83; P = 0.0219). 

An OR was achieved in 37% of patients in the atezolizumab plus bevacizumab arm versus 

33% in the sunitinib arm.16 The KEYNOTE-426 trial assessed pembrolizumab (anti-PD-1) 

plus axitinib versus sunitinib.17,18 With a median follow-up of 16.6 months for survival, 

OS and PFS were significantly longer in the combination arm versus the sunitinib arm 

[HR 0.59 (P = 0.0001) and HR 0.69 (P < 0.0001), respectively].18 The ORR was 59.3% 

in the combination arm and 35.7% in the sunitinib arm (P < 0.001; median follow-up 
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of 12.8 months).17 Although there are important differences in key design elements that 

make cross-trial comparisons difficult, such as the proportions of patients among IMDC 

prognostic risk groups and access to and rate of subsequent therapy use with PD-1/PD-L1 

inhibitors, the current study adds to the evidence that dual targeting of multiple pathways is 

an effective therapeutic strategy for patients with untreated aRCC.

In conclusion, the updated efficacy results were consistent with those previously reported 

and demonstrated that avelumab in combination with axitinib has a clinically meaningful 

and statistically significant benefit in prolonging PFS and results in an approximate doubling 

of ORR compared with sunitinib in first-line treatment of patients with aRCC. This benefit 

was observed across several subgroups, including all IMDC prognostic risk groups, with 

important insights based on improvements in PFS2 and mean DR.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. PFS and OS in the PD-L1D population (A and C) and the overall population (B and D).
Kaplan–Meier estimates of PFS in the (A) PD-L1+ and (B) overall populations. Progression 

was defined according to Response Evaluation Criteria in Solid Tumors, version 1.1. 

Kaplan–Meier estimates of OS in the (C) PD-L1+ and (D) overall populations at the second 

interim analysis. The OS data were immature. CI, confidence interval; HR, hazard ratio; NE, 

not estimable; OS, overall survival; PD-L1, programmed death ligand 1; PFS, progression

free survival.
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Figure 2. Mean (A) DR and (B) PFS2 in the overall population.
(A) Kaplan–Meier estimates of PFS (upper curves) and time to response/progressive disease 

(PD)/death (lower curves) for avelumab plus axitinib and sunitinib in the overall population. 

The difference in mean DR was 4.2 months (95% CI 2.9–5.6), and the truncation time τ was 

26.25 months. DR is equal to PFS time minus time to response, PD, or death (whichever 

is earliest). (B) Kaplan–Meier estimate of PFS on next-line therapy (PFS2) for avelumab 

plus axitinib and sunitinib in the overall population. CI, confidence interval; DR, duration of 

response; HR, hazard ratio; NE, not estimable; PFS, progression-free survival.
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Figure 3. Subgroup analyses of (A) PFS, (B) OS, and (C) OR in the overall population.
*Compared with the originally reported baseline data,6 one patient in the sunitinib arm, 

who was initially classified with poor-risk disease, was subsequently reclassified as having 

intermediate-risk disease for this analysis due to a correction in a normal range used for 

a laboratory value. BICR, blinded independent central review; CI, confidence interval; 

ECOG PS, Eastern Cooperative Oncology Group performance status; IMDC, International 

Metastatic Renal Cell Carcinoma Database Consortium; MSKCC, Memorial Sloan Kettering 

Cancer Center; OR(R), objective response (rate); OS, overall survival; PD-L1, programmed 

death ligand 1; PFS, progression-free survival.
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Table 1.

Subsequent anticancer therapy and adjusted OS in the overall population

Category Avelumab plus axitinib (N = 442) Sunitinib (N = 444)

Patients with any follow-up anticancer treatments, n (%)
a 138 (31.2) 227 (51.1)

 Any VEGF or VEGFR inhibitor 118 (26.7) 123 (27.7)

 Any other drug therapy 46 (10.4) 68 (15.3)

 Any PD-1 or PD-L1 inhibitor 33 (7.5) 159 (35.8)

Primary OS analysis

 Patients with event, n (%) 109 (24.7) 129 (29.1)

 Stratified analysis

  Hazard ratio (95% CI) 0.80 (0.616–1.027)

Adjusted OS analysis

 RPSFT analysis

  Hazard ratio (bootstrap 95% CI) 0.65 (0.413–0.933)

CI, confidence interval; OS, overall survival; PD-1, programmed cell death protein 1; PD-L1, programmed death ligand 1; RPSFT, rank-preserving 
structural failure time; VEGF(R), vascular endothelial growth factor (receptor).

a
Patients were counted only once within a given category but may have been counted in more than one category; the denominator to calculate 

percentages was the number of patients in the full-analysis set.
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