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Abstract. The treatment landscape of metastatic renal cell carcinoma (mRCC) is evolving very rapidly. Until recently, targeted
monotherapy with vascular endothelial growth factor (VEGF)-tyrosine kinase inhibitors (TKIs) such as sunitinib, pazopanib
and cabozantinib were considered the predominant frontline treatment options. In 2018, combination immune checkpoint
inhibitor (ICI) therapy with ipilimumab and nivolumab was approved by the United States’ Food and Drug Administration
(FDA) for intermediate- and poor-risk patients. Subsequently, the FDA approved combination regimens consisting of a VEGF-
TKI with an immune checkpoint inhibitor for all risk categories: pembrolizumab-axitinib and avelumb-axitinib. In the context
of these new developments and several ongoing trials in treatment naı̈ve clear-cell mRCC, there remains a dilemma among
treating physicians about the choice of the most appropriate therapy as well as how to sequence these agents. In this review,
we aim to highlight the available data on immunotherapy-based combinations and to provide a contemporary perspective on
the optimal approach to patients with mRCC.
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INTRODUCTION

Renal cell carcinoma (RCC) is among the top
ten most common cancers in the world, accounting
for approximately 90% of all adult renal malignan-
cies [1]. It is estimated that there will be 73,750
new cases of RCC and an estimated 14,830 people
will die of this disease in 2020 in the United States
[2]. The treatment landscape of metastatic renal-
cell carcinoma (mRCC) has significantly changed
over past several years. Previously, the standard
first-line systemic treatment consisted of vascular
endothelial growth factor (VEGF)-targeted tyrosine
kinase inhibitor (TKI) monotherapy such as suni-
tinib, pazopanib or cabozantinib. The development
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of T-cell checkpoint blockade with Programmed Cell
Death protein 1(PD-1) or cytotoxic T-lymphocyte-
associated antigen 4 (CTLA-4) antibodies (Abs)
has shown acceptable safety and durable anti-tumor
activity in multiple malignancies, including RCC.
Recently, multiple phase III randomized clinical trials
comparing novel immune checkpoint inhibitor (ICI)
combination therapies against sunitinib have shown
improved efficacy outcomes, resulting in a major
shift in frontline treatment strategies. This article will
review these new therapeutic options available in the
frontline space for mRCC, focusing on the highest
level of evidence presently available.

DUAL CHECKPOINT INHIBITION

RCC is considered to be among the most highly
immunogenic tumors [3]. Cytotoxic T lympho-
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cyte antigen 4 (CTLA-4) is an immune checkpoint
expressed on activated T cells, and its interaction with
B-7 family molecules results in an inhibitory signal
that switches off T cell activity. The anti-CTLA-4
antibody, ipilimumab, prevents the deactivation of T
cells by blocking this interaction [4]. Programmed
death 1 (PD-1) is a protein expressed on activated T
cells, and its binding to its ligands, PD-L1 or PD-L2
results in suppression of T cell activity [3]. Block-
ade of PD-1/PD-L1 axis by anti-PD-1 antibodies
(nivolumab and pembrolizumab) or anti-PD-L1 anti-
bodies (atezolizumab, avelumab, and durvalumab)
allow T cells to maintain their anti-tumor activ-
ity in the tumor microenvironment. In the phase
III CheckMate 025 study, nivolumab monotherapy
was compared to everolimus in patients with mRCC
progressed on prior VEGF-TKI therapy. There was
significant improvement in overall survival (OS) with
nivolumab 25 months (95% CI 21.8 months- not
estimable [NE]) vs 19.6 months (95% CI 17.6–23.1
months) with everolimus, respectively [5]. Based on
these results, nivolumab was approved as second-
line treatment for this patient population. Motzer
et al recently presented updated data of CheckMate
025 (with >5-years minimum follow-up), reporting
that objective response rate (ORR) and OS remain
superior with nivolumab. The ORR was 23% with
nivolumab and 4% with everolimus, in addition, there
were 28% ongoing responses seen with nivolumab
compared to 18% with everolimus. The median dura-
tion of response was 18 months with nivolumab and
14 months with everolimus [6].

Nivolumab plus Ipilimumab

In advanced melanoma, the combination of
ipilimumab with nivolumab showed substantial anti-
tumor activity and had since been approved by the
FDA [7, 8]. This combination was subsequently
tested in the CheckMate 214 study where it was
directly compared to single agent sunitinib [9]. In this
trial, patients with clear-cell mRCC were randomized
in 1 : 1 to receive either sunitinib 50 mg on standard
schedule or the combination of nivolumab 3 mg/kg
plus ipilimumab 1 mg/kg (N3I1) intravenously every
3 weeks for 4 doses, followed by nivolumab 3 mg/kg
monotherapy maintenance every 2 weeks. Based on
prior phase I data, this combination was considered
to have a tolerable safety profile. Treatment naı̈ve
patients were included and stratified based on interna-
tional mRCC database consortium (IMDC) criteria.
The co-primary endpoints were ORR, PFS, and OS

in the intermediate- and poor-risk groups. Secondary
endpoints were ORR, PFS, and OS in the inten-
tion to treat (ITT) population and the assessment
of adverse events. A total of 1096 patients were
enrolled with 820 belonging to the intermediate-
and poor-risk groups. Five-hundred and fifty patients
were randomized on the N3I1 arm and 546 on
the sunitinib arm. Of these, 425 patients in the
N3I1 arm and 422 in the sunitinib arm were in the
intermediate- and poor-risk categories respectively.
The ORR in the intermediate/poor-risk group was
42% (95% CI 37–47%) in the N3I1 arm and 27%
(95% CI 22–31%) (P < 0.001) in the sunitinib arm,
with complete responses (CR) in 9% and 1% patients
respectively. The N3I1 combination showed a sig-
nificant improvement in OS over sunitinib (hazard
ratio [HR] 0.63, 99.8% CI 0.44–0.89, P < 0.001).
The median OS was not reached for N3I1 arm (95%
CI 28.2 months-NE) versus 26 months on sunitinib
arm (95% CI 22.1 months-NE), at median follow-
up of 25.2 months. The median duration of response
(DOR) in the combination N3I1 arm was also not
reached (95% CI 21.8 months-NE) and was 18.2
months (95% CI 14.8 months-NE) for sunitinib. The
median PFS did not reach statistical significance with
11.6 months (95% CI 8.7–15.5 months) in the N3I1
arm as compared to 8.4 months (95% CI 7.0–10.8
months) in the sunitinib arm (HR 0.82, P = 0.03).
Treatment-related adverse events (TRAEs) of any
grade occurred in 93% of patients on the N3I1 arm
and 97% on the sunitinib arm. Forty-six percent
patients developed grade 3–4 adverse events (AEs) on
N3I1 arm and 63% on sunitinib arm, while 22% and
12% discontinued treatment, respectively. Thirty-
five percent patients on N3I1 arm were treated with
high-dose corticosteroids due to immune-mediated
adverse events including skin, endocrine, gastroin-
testinal, pulmonary, hepatic, and renal toxicities.
Based on these results, the US FDA approved the
combination of nivolumab and ipilimumab for the
first-line treatment of intermediate- and high-risk
clear-cell mRCC patients on April 16, 2018.

The updated results of Checkmate 214 trial with
an extended median follow up of 32.4 months were
recently published [10]. In this update, the ipil-
imumab plus nivolumab combination maintained
superiority over sunitinib in intermediate- and poor-
risk patients in the three co-primary efficacy end-
points. Importantly, the OS benefit was maintained
with the combination in both the intermediate- and
poor-risk and ITT populations. In this extended fol-
low up period, PFS benefit was noted with the median
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PFS of 8.2 months (95% CI 6.9–10 months) with the
N3I1 arm as compared to 8.3 months (95% CI 7–8.8
months) with the sunitinib arm (HR 0.77, 95% CI
0.65–0.9, P = 0.0014). Eleven percent patients devel-
oped durable CR with 88% patients yet with ongoing
CR. In this analysis, the new and consistent definition
of corticosteroids use to manage immune-mediated
side effects was used and noted that only 29% of
patients needed it compared to earlier data of 35%.

Tannir et al recently presented the updated results
of this trial with 42-month minimum follow up and
49-month median follow up [11]. In the primary
intermediate-/poor-risk group and in the ITT popula-
tion, the OS benefit was maintained with ipilimumab
and nivolumab. The median OS was 47 months (95%
CI 35.6 months-NE) in the N3I1 arm as compared to
26.6 months (95% CI 22.1–33.5 months) in the suni-
tinib arm (HR 0.66, 95% CI 0.55–0.8, P < 0.0001).
In the ITT population, the OS probabilities at 42
months were consistently higher with N3I1 (56%)
compared to sunitinib (47%). Among the complete
responders, 34% were still on treatment, 47% did
not require subsequent treatment and the median
DOR has not been reached. Among the complete
responders 86% had ongoing response with only 14%
patients relapsed. The median duration of treatment-
free survival among complete responders was 34.6
months.

It was noted under exploratory analyses that
N3I1did not fare as well in favorable-risk patients.
The ORR was 52% (95% CI 43–61%) with suni-
tinib versus 29% (95% CI 21–38%) with N3I1. The
median PFS was 15.3 months (95% CI 9.7–20.3
months) versus 25.1 months (95% CI 20.9 months-
NE) (HR 2.18, 99.1% CI 1.29–3.68, P < 0.001), also
favoring sunitinib. At 30-months follow-up, survival
probability was slightly higher with sunitinib than
the combination.With 42 months minimum follow-
up, the difference in OS between treatment groups
remained statistically insignificant (HR 1.19, 95%
CI 0.77–1.85, P = 0.44). Median OS for either arm
has not yet been reached. Thirteen percent patients
with N3I1 achieved CR with 69% ongoing responses
compared to 6% with sunitinib with 54% ongoing
responses.

VEGF-TARGETED THERAPY AND
CHECKPOINT INHIBITION

As a consequence of VHL gene disruption in
RCC of the clear cell type, the downstream VEGF

pathway plays a critical role in mRCC biology
and clinical behavior. VEGF TKIs/VEGF blockers
not only inhibit neo-angiogenesis, but also mod-
ulate the host tumor immune micro-environment
(TIME), likely also contributing to anti-tumor activ-
ity [4]. VEGF overexpression leads to inhibition of
dendritic cell maturation, increased myeloid-derived
suppressor cells (MDSCs) and Treg (T regulatory)
cells, and decreased cytotoxic T cell infiltration,
thus suppressing both innate and adaptive immune
responses [12–15]. In preclinical murine models,
combination of anti-PD-1 and sunitinib resulted in
increased tumor infiltrating lymphocytes, a reduc-
tion in MDSCs and reversal of immune response.
Given that VEGF-directed therapies could potentially
reverse the immunosuppressive effect in TIME, mul-
tiple trials in combination with ICIs were pursued.

Nivolumab plus Sunitinib or Pazopanib

Checkmate 016 was a multicenter, open-label
phase I study that tested the combination of
nivolumab with either sunitinb or pazopanib [16].
The starting dose of nivolumab was 2 mg/kg every
3 weeks, with planned escalation to 5 mg/kg every
3 weeks. This was combined with sunitinib at
50 mg/day, 4 weeks on/2 weeks off or pazopanib
800 mg/day until progression/unacceptable toxicity.
Primary endpoints were safety and tolerability; sec-
ondary endpoints included PFS, DOR and PFS.
One-hundred and ninety-four patients were enrolled;
33 patients received nivolumab plus sunitinib (N + S)
while 20 received nivolumab plus pazopanib (N + P)
combination. In the dose-escalation phase of the
N + P combination, there were signs of early hep-
atic toxicity; thus, this doublet did not proceed to
the expansion phase. In N + S arm, 7 patients com-
pleted nivolumab dose-escalation; the remaining 26
patients were then included in the dose-expansion
phase with nivolumab 5 mg/kg. In both the arms,
100% patients experienced TRAEs of any grade.
About 81.8% patients experienced grade 3 and 70%
experienced a grade 4 TRAE.

In N + S arm, the most common grade 3 or 4
TRAEs included hypertension (18.2%), increased
alanine aminotransferase [ALT] (18.2%), increased
aspartate aminotransferase [AST] (9.1%), diarrhea
(9.1%), and fatigue (9.1%). Similarly, in the N + P
combination, grade 3 or 4 TRAEs included hyper-
tension (10%), increased ALT (20%), increased AST
(20%), diarrhea (20%), and fatigue (15%). Due
to immune-mediated side effects, 39.4% in N + S
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and 60% in N + P combination required systemic
corticosteroids. With the N + S combination, the
confirmed ORR was 54.5% (95% CI 36.4–71.9%)
with CR in 2 patients. The median DOR was 60.2
weeks (95% CI 37.1 weeks - NR[not reached]);
and median PFS was 12.7 months (95% CI 11.0–
16.7 months). In the N + P treatment arm the con-
firmed ORR was 45.0% (95% CI 23.1–68.5%) with
no CRs. Median DOR was 30.1 weeks (95% CI
12.1–174.1 weeks); and median PFS was 7.2 months
(95% CI 2.8–11.1 months). Although, these com-
binations showed some clinical benefit, they were
not developed further due to unacceptable toxicities.
The majority of these toxicities are due to off-target
effects of these multitargeted TKIs. Axitinib, a more
selective VEGF-receptor inhibitor with a narrower
spectrum of toxicity, was hypothesized to be a more
appropriate partner to include in immunotherapy
based regimens.

Pembrolizumab plus Axitinib

This combination was initially tested in a multicen-
ter phase Ib study that included an initial dose-finding
phase followed by an expansion phase [17]. Fifty-
two treatment naı̈ve mRCC patients were treated
with pembrolizumab 2 mg/kg every 3 weeks plus
axitinib at 5 mg orally twice a day. The primary
endpoint was assessment of dose limiting toxicity
(DLT) in the first 6 weeks. Secondary endpoints
included ORR, DOR, PFS, and OS, among others.
Three of eleven patients treated in the dose-finding
phase developed DLTs. The maximum tolerated dose
(MTD) for the expansion phase was determined to be
pembrolizumab 2 mg/kg every 3 weeks plus axitinib
5 mg orally twice daily. Sixty-five percent of patients
reported grade 3–4 TRAEs including hypertension
(23%), diarrhea (10%), fatigue (10%), and increased
ALT (8%). Grade 3 immune-mediated adverse effects
were seen in 19% patients, including diarrhea (29%),
increased ALT (13%), hypothyroidism (13%), and
fatigue (12%). The ORR was an impressive 73%, with
8% of patients achieving CR. The median PFS was
20.9 months (95% CI 15.4 months—NE); median
DOR was 18.6 months (95% CI 15.1 months—NE).
At the median follow-up of 20.4 months the median
OS was not reached.

The results of this phase Ib study led to the piv-
otal phase III KEYNOTE 426 study, comparing the
efficacy and safety of pembrolizumab plus axitinib
(P + A) to the control arm of single agent sunitinib.
A total of 861 patients were randomized to either

pembrolizumab 200 mg every 3 weeks plus axitinib
5 mg BID versus sunitinib 50 mg orally, 4 weeks
on and 2 weeks off (standard schedule) [18]. The
dual primary end points were OS and PFS across all
IMDC risk groups. Secondary end points included
ORR, DOR and safety. Patients were stratified by
IMDC risk categories: 31% were favorable-, 56%
intermediate- and 12.5% poor-risk. Four-hundred and
twenty-nine patients in the P + A arm and 425 patients
in the sunitinib arm received at least one dose of the
assigned treatment with the median follow-up being
12.8 months.

Significantly longer median PFS of 15.1 months
was seen in the combination arm versus 11.1
months with sunitinib (HR 0.69, 95% CI 0.57–0.84,
P < 0.001). Overall survival was also significantly
longer, with 89.9% (95% CI 86.4–92.4%) patients in
P + A arm alive at 12 months compared with 78.3%
(95% CI 66.3–77%) patients on sunitinib (HR 0.53,
95% CI 0.38–0.74, P < 0.0001). The median sur-
vival was not reached in either group. The ORR was
higher in P + A arm, 59.3% (95% CI 54.5–63.9%)
versus 35.7% (95% CI 31.1– 40.4%) with sunitinib
(P < 0.001); and CR rate was 5.8% in the P + A arm.
The median DOR was not reached in the P + A group
and was 15.2 months in the sunitinib group. The ben-
efits of P + A combination with respect to OS and PFS
were observed in all IMDC risk and PD–L1 expres-
sion categories. Ninety-eight percent patients in the
P + A arm and 99.5% in the sunitinib arm developed
TRAEs. Of these 75.8% patients developed ≥ grade
3 TRAEs in the P + A arm and 70.6% of the patients
in the sunitinib arm. Diarrhea and hypertension was
noted to be the most common TRAEs in both groups.
Grade 3 or more TRAEs in >10% patients were
hypertension and increased ALT levels in the P + A
group and hypertension in the sunitinib group. Four
of eleven (0.9%) patients died due to TRAEs in P + A
arm while 7/15 (1.6%) patients died in sunitinib arm.
Based on these results, pembrolizumab plus axitinib
was approved by the FDA for the frontline treatment
of mRCC patients regardless of IMDC risk group on
April 19, 2019.

Avelumab plus Axitinib

JAVELIN Renal 100 was an open-label, multi-
center, dose-finding, and dose-expansion, phase Ib
study combining avelumab with axitinib for the treat-
ment naı̈ve mRCC patients[19]. In the dose-finding
phase, patients received axitinib 5 mg orally twice a
day followed by avelumab 10 mg/kg intravenously



R.K. Jain and P.N. Lara / First-Line Systemic Therapies for Advanced RCC 75

every 2 weeks. The primary endpoint was DLT
assessment in the first 4 weeks of treatment. Sec-
ondary endpoints included safety assessment, ORR,
disease control rate (DCR), DOR, PFS, and OS.

A total of 55 patients were enrolled, 6 in the dose-
finding cohort, and 49 in the expansion cohort. The
MTD was established at avelumab 10 mg/kg intra-
venously every 2 weeks plus axitinib 5 mg orally
twice a day. TRAEs were seen in 96% patients, with
58% developing grade 3–4 adverse events. Forty-
two percent patients developed immune-mediated
adverse events, with 9% having grade 3–4 sever-
ity. These included 29% with hypertension, and 7%
each with high levels of ALT, amylase, lipase, and
palmar-plantar erythrodysaesthesia syndrome. There
was one case of treatment- related grade 5 autoim-
mune myocarditis. In the dose-finding cohort ORR
was confirmed in 100% of the patients and 58% in
the expansion cohort. Duration of response, PFS, and
OS could not be assessed at the median follow-up of
52.1 weeks. Among PD–L1 positive patients (≥1%
expression on tumor-associated immune cells), the
ORR was 63% compared to 36% in <1% expression.

This was then followed by JAVELIN Renal 101,
a pivotal phase III study comparing the combination
of avelumab 10 mg/kg every 2 weeks plus axitinib
5 mg twice a day (A + A) versus single agent sunitinib
50 mg on a 4-week on, 2-week off standard dos-
ing schedule in treatment naı̈ve mRCC patients [20].
The primary endpoint was either PFS or OS among
PD–L1 positive patients (≥1% positive staining of
immune cells within tumor area). The secondary end-
points included PFS and OS regardless of PD–L1
expression, ORR and safety. A total of 886 patients
were randomized with 442 to the A + A arm and
444 to the sunitinib arm. Sixty-three percent patients
had PD–L1 positive tumors, of which 270 were in
combination arm and 290 in sunitinib arm. Among
patients with PD–L1 positive tumors, A + A had sig-
nificantly longer median PFS of 13.8 months (95%
CI 11.1 months-NE) compared to 7.2 months (95%
CI 5.7–9.7 months) with sunitinib (HR 0.61, 95%
CI 0.47–0.79, P < 0.001). The median PFS regard-
less of PD–L1 status was 13.8 months (95% CI 11.1
months-NE) with A + A arm versus 8.4 months (95%
CI 6.9–11.1 months) with sunitinib (HR 0.69, 95%
CI 0.56–0.84, P < 0.001). In the interim analysis, in
PD–L1 positive patients, death from any cause was
observed in 14.3% patients in A + A arm and 16.9% in
sunitinib arm (HR 0.78, 95% CI 0.55–1.08, P = 0.14)
during median follow up of 12 months and 11.5
months, respectively. The ORR in the PD–L1positive

tumors was 55.2% (95% CI 49–61.2%) with A + A
and 25.5% (95% CI 20.6–30.9%) with sunitinib.
Complete responses were reported in 4.4% in the
A + A arm and 2.1% in the sunitinib arm, respectively.
Ninety-nine percent patients in A + A arm and 99.3%
in sunitinib arm developed TRAEs. Of these 71.2%
patients developed ≥ grade 3 TRAEs in A + A arm
and 71.5% of the patients in the sunitinib arm.

The most common TRAEs included diarrhea and
hypertension in both groups. Grade 3 or more TRAEs
in >10% patients was hypertension in both the groups.
Immune-related adverse events were reported in
38.2% patients, with 9% patients developing ≥grade
3 events in A + A arm. Eleven percent patients
received high dose corticosteroids due to these
immune-related adverse events in A + A arm. Death
due to treatment toxicity occurred in 0.7% patients in
A + A arm and 0.2% in sunitinib arm. Based on these
results, the combination of avelumab plus axitinib
was approved by the US FDA as frontline treatment
for treatment naive mRCC patients on May 14, 2019.

Atezolizumab plus Bevacizumab

IMmotion 150 was a randomized phase II study
comparing the efficacy of atezolizumab alone, ate-
zolizumab plus bevacizumab versus standard-of-care
sunitinib [21]. Atezolizumab 1,200 mg intravenously
every 3 weeks was given as single agent or in combi-
nation with bevacizumab at 15 mg/kg intravenously
every 3 weeks. Sunitinib was administered using
the standard dose-schedule. The primary endpoint
was PFS assessment according to the PD–L1 expres-
sion (<1 or ≥1%) on the tumor-infiltrating immune
cells (TIC). A total of 305 patients were enrolled
and randomized in 1:1:1 ratio. In the ITT popula-
tion, the median PFS was 11.7 months (95% CI
8.4–17.3 months) in the atezolizumab plus beva-
cizumab arm, 6.1 months (95% CI 5.4–13.6 months)
in the atezolizumab monotherapy arm, and 8.4
months (95% CI 7.0–14.0 months) in the suntinib
arm (HR 1.00, 95% CI 0.60–1.45 and HR 1.19, 95%
CI 0.82–1.71 respectively). Among the patients with
PD–L1positive TIC, the combination arm showed
mPFS of 14.7 months (95% CI 8.2–25.1 months), 5.5
months (95% CI 3.0–13.9 months) with atezolizumab
monotherapy versus 7.8 months (95% CI 3.8–10.8
months) with sunitinib (HR 0.64, 95% CI 0.38–1.08
and HR 1.03, 95% CI 0.63– 1.67 respectively). The
ORR was 32% with the combination, 29% with suni-
tinib, and 25% with the atezolizumab monotherapy.
In the PD–L1 positive patients, the ORR was 46%
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with the combination, 27% with sunitinib, and 28%
with atezolizumab monotherapy. Forty-percent grade
3–4 TRAEs were observed with the combination,
57% with suntinib, and 17% with atezolizumab alone.

IMmotion 151 trial was a phase III trial in treatment
naı̈ve mRCC patients whose tumors had clear-cell
and/or sarcomatoid RCC histology. In this trial, the
combination of atezolizumab plus bevacizumab was
compared to the control arm of single-agent suntinib
[22]. A total of 915 patients were randomized in
a 1:1 ratio to receive atezolizumab 1,200 mg intra-
venously, with bevacizumab 15 mg/kg intravenously
every 3 weeks or sunitinib on a standard dose-
schedule. Patients were stratified based upon PD–L1
expression. The co-primary endpoints included PFS
in PD–L1 positive patients and OS in ITT patients.
The secondary endpoints in ITT population included
PFS, ORR, and DOR. A total of 915 patients were
included in ITT; with 362 being PD–L1 positive. In
the PD–L1 positive group, the mPFS was signifi-
cantly longer with the combination treatment at 11.2
months (95% CI 8.9–15 months) compared to 7.7
months (95% CI 6.8–9.7 months) with sunitinib (HR
0.74, 95% CI 0.57– 0.96, p = 0.0217). Similary, in the
ITT population, the combination arm had a mPFS of
11.2 months (95% CI 9.6–13.3 months) versus 8.4
months (95% CI 7.5–9.7 months) in the sunitinib arm
(HR 0.83, 95% CI 0.70–0.97, p = 0.0219). In PD–L1
positive patients, the ORR was 43% with the com-
bination versus 35% with sunitinib. In the overall
population, the ORR was 37% for the combination
versus 33% for sunitinib. In the second interim anal-
ysis at median follow up of 24 months, 43% patients
in the combination arm and 42% patients in suni-
tinib arm had died (HR 0.93, 95% CI 0.76–1.14,
P = 0.475). Forty percent patients developed Grade
3–4 TRAEs in the combination arm and 54% in
sunitinib arm. According to the investigator review,
this study met its primary endpoint of PFS bene-
fit in the PD–L1 positive patients. However, it was
not significant on the central review in PD–L1 pos-
itive patients (HR 0.93, 95% CI 0.71–1.04) as well
in ITT population (HR 0.88, 95%CI 0.74–1.04). The
combination of Atezolizumab-Bevacizumab has not
been approved by the US FDA and is therefore still
considered investigational as of this writing.

DISCUSSION

The US FDA approval of ipilumumab and
nivolumab in combination for previously untreated

intermediate- and poor-risk category mRCC patients
brought a major shift in the frontline space which
was previously dominated by VEGF–TKIs such as
sunitinib or pazopanib monotherapy. Subsequently,
phase III randomized clinical trials comparing
PD–1/PD–L1 plus a VEGF inhibitor combination
to a sunitinib control arm have been reported.
Two of these trials led to the FDA approval
of ICIs/TKI combinations: avelumab-axitinib and
pembrolizumb-axitinib. To-date there remain many
other frontline combination studies such as lenva-
tinib plus ICIs that have either recently completed
accrual but have not yet matured, or are still open
and accruing (Table 1).

With many new combinations, it has become
more complex to understand which patients truly
benefit from monotherapy versus combination treat-
ments. There is paucity of immune monotherapy
data in frontline setting and none of the phase III
combination studies included them as comparator
arm. KEYNOTE-427 cohort A, was a phase II,
single-arm, study to evaluate efficacy and safety
of pembrolizumab monotherapy in treatment-naı̈ve,
clear-cell RCC patients [23]. It showed an ORR
of 33.6% (95% CI 24.8–43.4%). In favorable- and
intermediate/poor-risk patients the ORR was 27.5%
and 37.3%, respectively. The median PFS was 6.9
months (95% CI 5.1 months-NR), and 86% of
responders had response lasting at least 3 months.
Seventy-three percent patients developed TRAE,
including fatigue (23%), pruritius (22%), diarrhea
(16%), rash (13%), and arthralgia (12%). Grade 3–5
TRAE were seen in 18% of patients. These results
suggest that pembrolizumab monotherapy could be
considered for certain frail patients who would be
unable to tolerate doublet agents or for those whom
TKIs are contraindicated.

With these new practice changing developments,
the important questions are how these immunother-
apy novel combinations compare to each other
and which regimen should be used in treatment
naı̈ve mRCC patients. For patients in favorable-risk
catergory as per IMDC risk stratification, Check-
Mate 214 data suggests improved RR and PFS
with sunitinib over ipilimumab/nivolumab combina-
tion[9]. NCCN guidelines suggest that combination
of ipilimumab/nivolumab should not be the pre-
ferred treatment, but could be used as a category
2A recommended treatment option. The combi-
nation of pembrolizumab and axitinib showed
overall improved outcomes compared to sunitinib in
KEYNOTE 426 [18]. However, the subset analysis
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Table 1
Ongoing frontline trials for mRCC patients

Trial NCT number Treatment Phase Number of Primary
combination patients endpoints

CLEAR 02811861 Lenvatinib plus
pembrolizumab or lenvatinib
plus everolimus vs sunitinib

3 1069 PFS

CheckMate 9ER 03141177 Nivolumab Plus cabozantinib 3 638 PFS
COSMIC 313 03937219 Cabozantinib plus Nivolumab

and Ipilimumab Versus
Nivolumab and Ipilimumab

3 676 PFS

03729245 NKTR-214 plus nivolumab
vs Investigator choice (either
sunitinb or cabozantinib
monotherapy)

3 600 ORR, OS

PIVOT 02 02983045 NKTR-214 plus ipilimumab
and nivolumab

1/2 780 ORR

MARIO-3 03961698 IPI-549 plus atezolizumab
and bevacizumab

2 90 CR rate

03634540 PT2977 plus cabozantinib 2 118 ORR

PFS = progression-free survival; OS = overall survival; CR = complete response; ORR = overall response rate.

in favorable-risk patients showed that the confidence
interval for OS crossed unity (HR 0.81, 95% CI
0.53–1.24). Thus, within this risk category where
OS is estimated in years, the use of this combi-
nation treatment with its associated toxicities and
costs should be carefully considered. Other alter-
natives would include VEGF–TKI monotherapy.
Loo et al have also proposed a treatment algo-
rithm with pembrolizumab/axitinib combination as a
treatment choice and cabozanitinb as an alternative
for patients with immunotherapy contraindications
[24]. In intermediate- and poor-risk categories both
ipilimumab/nivolumab and pembrolizumab/axitinib
combination could be considered based on the
patient profile. In certain clinical conditions such
as extensive disease burden, organ compromise
due to visceral crisis, the higher response rates
of pembrolizumb/axitinib could be highly desirable
[4]. On the other hand, patients with uncontrolled
hypertension, hypertensive crisis would be a more
suited for ipililumab/nivolumab combination. How-
ever, with the higher incidence of autoimmune
adverse effects with ipilimumab/nivolumab, a multi-
disciplinary team consisting of an endocrinologist,
gastroenterologist and pulmonologist, along with
other specialists would be ideal. Cabozantinib as first-
line treatment could also be used in intermediate-
and poor-risk patients especially in patients ineligible
for immunotherapy due to autoimmune conditions
or solid organ transplantation, as well as a highly
selected subset with extensive bony metastatic dis-
ease [24].

While the discovery of these combination treat-
ments have resulted in good anti-cancer efficacy,
it is also important to understand the management
of TRAEs. The principal adverse events associated
with ICI and VEGF–TKI and their respective man-
agement strategies are very different. Therefore it
is essential to educate oncology professionals about
these strategies. Early and accurate recognization
of the implicated agent is critical. Urgent treat-
ment with steroids may be required for auto-immune
breakthrough toxicity; alternatively, holding the drug
for few days may be sufficient for TKI-related
adverse events. For example combination treatments
such as pembrolizumab/axitinib or avelumab/axitinib
can cause diarrhea, which could be attributed to
ICI-induced auto-immune colitis or TKI-induced
mucosal toxicity. Considering that axitinib has short
half-life and symptoms improve after holding or dis-
continuing the drug, it would be very reasonable to
hold axitinib first in certain contexts. If diarrhea does
improve after holding axitinib, then the attribution of
that AE to the TKI is most likely to be correct. If
diarrhea persists despite axitinib hold, then it would
be appropriate to attribute the AE to ICI and thus to
start high dose steroids and hold or discontinue ICI
therapy (dependent on toxicity severity).

Another important question is the sequencing of
agents in the subsequent line of therapies. Dudani
et al used the IMDC dataset to compare outcomes
for patients treated with ipilimumab and nivolumab
and compared with any first-line ICI-VEGF combina-
tion therapies [25]. There was no statistical difference
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between first-line response rates, time to treatment
failure, time to next treatment and OS. They also
reported that as part of subsequent line of treat-
ment, 88% of second-line therapies were VEGF
based. The patients who received ipilimumab and
nivolumab combination and subsequently received
VEGF inhibitors had higher response rate versus
those who received immunotherapy-VEGF combina-
tion. The effectiveness of rechallenge with immune
monotherapy in second-line for patients who pro-
gressed on immunotherapy combination in the first
line is unclear.

Lack of predictive and prognostic markers in the
decision-making process is another major limitation
in the management of mRCC. PD–L1 has some
predictive biomarker value as seen with immune
monotherapy or doublet combination due to its strong
coorelation to Teff immune gene signature, how-
ever, its not applicable to VEGF–TKI plus ICI
combination [18, 19, 20, 21]. Also the lack of stan-
dardized asssessments by using different kits and
methods to evaluate PD–L1 expression (tumor or
immune cells) limits its use [26]. The signature profile
developed in IMmotion 150 used relative expression
levels of genes associated with angiogenesis, immune
and myeloid inflammation markers [21]. Javelin
RENAL 101 biomarker analysis included expres-
sion of PD–L1, CD-8, gene expression profiling,
and mutations/polymorphisms [27]. They developed
gene signature based on immune-related genes and
noticed that it was associated with PFS benefit in the
avelumb/axitinib arm. When IMmotion 150 gene sig-
nature was applied in Javelin Renal 101 there was no
difference in PFS in the two arms [27]. Thus, at the
present time there are no effective biomarkers that
can be incorporated in treatment algorithm and future
studies are warranted.

CONCLUSION

Currently, immunotherapy-based combination
regimens are the appropriate frontline treatment for
mRCC patients based on IMDC risk stratification.
Among these options, there is no clearly superior
strategy with respect to efficacy. The important thing
to consider will be the side effect profile of these
combinations and tailoring according to individual
patient comorbidities and physician expertise. Other
important factors contributing to decision making
will include cost, convenience, logistics, prognos-
tic categories, and patient preference. Results of

recently completed or ongoing trials in the frontline
setting are eagerly anticipated as they may again
transform the therapeutic landscape of mRCC.
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