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Opinion statement

For the practicing clinician, the dilemma becomes how most appropriate to sequence
the aforementioned regimens. It is challenging to be dogmatic, as there are no
comparative studies juxtaposing novel front-line options directly—all of the avail-
able studies utilize a comparator arm of sunitinib. With this in mind, the selection
of front-line therapy with a patient with mRCC should involve a thorough discussion
of both efficacy and safety of available options. The oncologist must also weigh
their ability to manage complex immune-related adverse events that can emerge
from checkpoint inhibitors, particularly with dual regimens such as nivolumab/
ipilimumab. For the patient with good-risk disease, VEGF-directed therapies should
remain a component of treatment. The data from CheckMate-214 does not support
the use of nivolumab/ipilimumab in this setting, and in fact suggests superiority
with the approach of VEGF-TKIs. Until regulatory decisions have been made around
bevacizumab/atezolizumab and axitinib/avelumab, sunitinib and pazopanib remain
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options for patients with good-risk disease, although cabozantinib should be a
consideration as well. Although the CABOSUN study did not include patients with
good-risk disease, it is important to bear in mind that this was more of a pragmatic
decision—inclusion of these patients in the original design could have potentially
lengthened the extent of necessary follow-up. From a mechanistic standpoint, there
is no reason to assume that cabozantinib would not also achieve superiority to
sunitinib in patients with good-risk disease. For patients with intermediate- and
poor-risk disease, cabozantinib and nivolumab/ipilimumab represent the only rea-
sonable options thus far that have achieved regulatory approval. As previously
noted, nivolumab/ipilimumab has proven benefit in this setting, but should be used
only by the oncologist who has ready access to subspecialists who can aid in
managing immune-related adverse events. Prompt recognition of colitis, hepatitis,
and other sequelae from these therapies is critical, as these toxicities can be life-
threatening. If such resources are not available, then cabozantinib should be
considered. Cabozantinib should further be contemplated in the subset of patients
with bony metastatic disease, where it appears to offer substantial control. Of
course, it also represents an option for those individuals who have contraindications
to immunotherapy, such as rheumatologic and autoimmune disorders.

When combinations of VEGF-directed and immunotherapies are approved, the clini-
cian will have an even more complicated dilemma. Regimens such as a bevacizumab/
atezolizumab offer an exceptional safety profile, which may weigh heavily in frail

patients who cannot tolerate the side effect profile associated with VEGF-TKIs.

Introduction

In the 1990s, the prognosis for metastatic renal cell
carcinoma (mRCC) was grim. At that point in time,
the mainstay of treatment was cytokine-based thera-
pies. With agents such as interferon-alfa (IFN-a),
durable responses were rarely achieved, and median
survival was roughly 1 year [1]. Agents such as inter-
leukin 2 (IL-2) were also used at that time but pro-
duced modest response rates in a small subset of
individuals. Durable responses were only seen in
5-7% of a carefully selected patient population [2,
3]. This had changed in the mid-2000s with the
advent of targeted therapies for mRCC. The introduc-
tion of vascular endothelial growth factor (VEGF)
receptor inhibitors, such as sorafenib and sunitinib,
from 2005 onwards marked a substantial evolution
in the management of mRCC [4]. These agents pro-
duced response rates approaching 40% in the front-
line setting, with progression-free survival (PFS) es-
timates in the range of 9-12 months [5]. However,
none of these agents were deemed curative, and
further salvage approaches were developed beyond
this. Initially, salvage therapy involved treatment
with mammalian targeted rapamycin (mTOR)

inhibitors such as everolimus [6]. These agents pro-
duced modest response rates at best. The salvage
approach evolved, however, to include multi-
targeted kinases such as cabozantinib and immuno-
therapeutic strategies such as programmed death-1
(PD-1) inhibitors [7, 8].

While these second-line therapies produced im-
pressive results as salvage options, there was a temp-
tation to move these therapies into the front-line
setting. Agents such as cabozantinib demonstrated
clinical benefit in a large proportion of patients,
and agents such as nivolumab produced durable
responses in a subset of individuals. Over the past
2-3 years, we have seen the evolution of clinical
trials that test agents such as cabozantinib front-line.
Furthermore, the strategy of combined immunother-
apeutic approaches with cytotoxic T lymphocyte-
associated protein 4 (CTLA-4) and programmed cell
death protein 1 (PD-1) inhibition has been tested.
Most recently, there has been an opportunity to ex-
plore VEGF inhibitors and immunotherapeutic
agents in combination. These emerging studies will
be the subject of the current review.
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Dual checkpoint inhibition

Dual checkpoint inhibition was first explored in the context of melanoma,
producing impressive results [9]. In RCC, the Checkmate-214 trial explored the
combination of nivolumab and ipilimumab [10ee]. This study included 1082
patients, and randomized them to receive either sunitinib on a standard
schedule or the combination of nivolumab with ipilimumab. Notably, the dose
of nivolumab with ipilimumab was distinct from that explored in metastatic
melanoma. Early phase 1 experiences suggested that a higher dose of
nivolumab and lower doses of ipilimumab produced a more tolerable safety
profile, and therefore the doses used in this phase 3 experience were nivolumab
at 3 mg/kg and ipilimumab at 1 mg/kg [11]. Patients in this study had previ-
ously untreated disease and were stratified by international mRCC database
consortium (IMDC) criteria [12]. The primary endpoint of the study was set in
patients with intermediate- and poor-risk disease. Amongst the 77% of patients
characterized as having intermediate- or poor-risk disease, it was noted the
response rates were higher with nivolumab and ipilimumab versus sunitinib
(42% vs. 27%, p <0.0001). The rates of complete response were also higher
with nivolumab and ipilimumab, totaling 9% with this regimen. Overall
survival was also improved with the combination of nivolumab with
ipilimumab (not reached [NR] vs. 26 months, p <0.0001). There were several
differences noted in the toxicity profiles of nivolumab and ipilimumab that are
worth noting. First, although immunotherapy is typically conceived as being
quite tolerable, more patients discontinued nivolumab with ipilimumab versus
sunitinib (24% vs. 12%). Multiple grade 3-4 immune-related adverse events
were noted, including diarrhea, hepatitis, and hypophysitis. Approximately
60% of patients required corticosteroids for management of adverse events.

It is also important to note that patients receiving nivolumab and
ipilimumab with good-risk disease did not fare as well. With this population,
there was a substantial trend towards improvement in PFS with sunitinib versus
nivolumab and ipilimumab, amounting to 25.1 months versus 15.3 months
(p <0.0001). Response rates were almost double with sunitinib versus
nivolumab and ipilimumab amongst these patients, with 52% of patients
receiving sunitinib receiving a partial or complete response versus 29% of those
receiving nivolumab with ipilimumab. Survival data still has not been pre-
sented in this particular cohort.

Multikinase inhibitors

The CABOSUN clinical trial evaluated the multikinase agent cabozantinib [13e,
14]. Beyond VEGF receptors, cabozantinib inhibits targets including MET and
AXL, both of which are associated with resistance to VEGF-directed therapy. In
the CABOSUN cdlinical trial, cabozantinib at the standard dose of 60 mg was
compared with sunitinib in a standard dosing schedule. Patients in this proto-
col, unlike Checkmate-214, specifically had intermediate and poor-risk
disease—no patients with good-risk disease were included. As with the
Checkmate-214 trial, risk stratification was based on IMDC criteria. The primary
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endpoint of the study was PFS. The study met this primary endpoint with an
improvement in PFS from 8.6 months with cabozantinib versus 5.3 months
with sunitinib. The study initially reported a response rate of 46% with
cabozantinib versus 18% with sunitinib. The study was initially criticized
because it did not have independent review of radiographic findings, and
therefore, an aggressive effort was made to collect scans in the context of this
cooperative group trial. On independent review, it was determined that re-
sponse rate with cabozantinib was 20% (95% confidence interval [CI] 12.0-
30.8) versus 9% with sunitinib (95% CI 3.7-17.6). Overall survival was nu-
merically higher with cabozantinib than sunitinib (26.6 months vs

21.2 months; hazard ratio [HR] 0.80; C1 0.53-1.21), but this difference was not
statistically significant.

Adverse events encountered in the context of this study were not unexpected
from previous experiences with cabozantinib. The most frequent toxicities
included diarrhea, liver function test changes, fatigue, and decreased appetite.
Although some data related to response was missing for the confirmatory
analyses, it is worth noting that only 18% of patients on cabozantinib devel-
oped primary progressive disease. Subset analyses also demonstrated that
cabozantinib had exceptional activity in the context of bony metastatic disease,
with a hazard ratio for benefit that was similar in patients with bony metastatic
disease versus not.

Combinations of VEGF monoclonal antibodies and checkpoint

inhibition

-]
Given the activity of VEGF-directed therapies and checkpoint inhibition
separately in mRCC, there is logical interest in combining these classes of
therapies for this disease. This has been tested in a prospective fashion in the
Phase Il IMmotion 151 clinical trial [15¢]. This study took patients with
previously untreated RCC with either clear cell or sarcomatoid histology.
Mandatory tissue assessments for programmed death ligand 1 (PDL-1)
staining were performed. Patients were stratified based on MSKCC risk score,
the presence or absence of liver metastases, and PDL-1 expression using a 1%
threshold. In total, 915 patients were randomized to receive either
bevacizumab with atezolizumab every 3 weeks intravenously or sunitinib on
a standard schedule. Although published results from this study are not
available, initial data has been presented. The study had two primary end-
points. The first was rather unique, reflecting PFS in a PDL-1 positive popu-
lation, again using a 1% threshold. Overall survival in the intention-to-treat
population was the second primary endpoint, and this data has not yet been
presented. Ultimately, the study met its primary endpoint with an improve-
ment in PFS from 7.7 months with sunitinib to 11.2 months with the com-
bination of bevacizumab with atezolizumab (p = 0.02). In the intention-to-
treat population, there was also a compelling trend towards benefit with the
PFS of 8.4 months with sunitinib versus 11.2 months with bevacizumab and
atezolizumab. Objective response rate was slightly higher with bevacizumab
and atezolizumab versus sunitinib (43% vs. 35%). It was also appreciated
that the complete response rate with the combination was higher (9% vs.
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4%) within the PDL-1 positive population. At first report, it does appear as
though the responses associated with a combination of bevacizumab and
atezolizumab are reasonably durable. The study did raise questions, how-
ever, when an independent radiographic review was performed. On inde-
pendent review, it was noted that the benefit in terms of PFS with
bevacizumab with atezolizumab was perhaps more marginal (8.9 months
vs. 7.2 months), but the trend towards benefit was still appreciated in both
the PDL-1 positive and intention-to-treat populations. Notably, complete
response rates approached 15% on independent review in the PDL-1 positive
population. Assessment of PDL-1-based subgroups revealed that higher PDL-
1 expression appeared to be associated with greater clinical benefit from the
combination of bevacizumab with atezolizumab. For instance, in the pop-
ulation of patients with greater than 10% expression of PDL-1 in tissue, the
hazard ratio for benefit was 0.56, as compared with 0.93 in the population of
patients with less than 1% PDL-1 expression. Although mature overall sur-
vival data has not been reported yet in the context of IMmotion 151, it
appeared to be a compelling trend at the time of initial presentation with a
hazard ratio 0f 0.68 (95% CI 0.46-1.00) in the PDL-1 positive population. In
the intention-to-treat population, again where the data is not mature, a trend
was also observed with a hazard ratio of 0.81 favoring bevacizumab with
atezolizumab (95% CI 0.63-1.03; p = 0.09).

The safety profile of the combination of bevacizumab with atezolizumab
was also presented in this preliminary analysis [15¢]. With a median treat-
ment duration of 12 months with bevacizumab and atezolizumab and
9.2 months with sunitinib, grade 3/4 adverse events appeared to be lower
with the combination of therapies at 40% versus 54% with sunitinib. Fur-
thermore, the rate of treatment related discontinuation on the basis of
adverse events was lower with the combination of bevacizumab and
atezolizumab versus sunitinib (5% vs. 8%). Grade 3/4 immune toxicities
such as hypothyroidism, hyperthyroidism, adrenal insufficiency, colitis,
pneumonitis, and liver dysfunction occurred in a very small proportion of
patients in this experience. Furthermore, initial quality of life analyses sug-
gested that bevacizumab with atezolizumab had a prolonged time-to-
symptom interference versus sunitinib therapy. These results weigh heavily
in favor of bevacizumab with atezolizumab versus sunitinib, but a regulatory
decision on this combination is still pending.

Dovetailing on impressive phase I data, there has been substantial interest
also in combinations of small molecules VEGF-inhibitors with PD-1 and PD-L1
inhibitors. The phase III JAVELIN-101 trial assessed axitinib and avelumab
[16e]. Similar to atezolizumab, avelumab is a monoclonal antibody with
affinity for PD-L1. Patients in this study had mRCC with a clear cell component
and no prior therapy, and were randomized to receive a standard dose of
axitinib at 5 mg oral twice daily with avelumab or a standard dose of sunitinib.
As in the pivotal trials of axitinib alone, the dose of axitinib could be increased
to a maximum of 5 mg oral twice daily. The co-primary endpoints of the study
were PES in the PD-L1 positive group based on central review, and OS in the
same population. Secondary endpoints included PFS and OS in the overall
study population.

At the time of most recent presentation, the study had achieved the primary
endpoint of improved PFS with axitinib/avelumab in PD-L1 positive patients
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Conclusions

(13.8 months vs 7.2 months; p <0.0001). A similar improvement was seen in
the overall population in PES (13.8 months vs 8.4 months; p =0.0001). In-
vestigator assessments of PFS varied little from central assessments in the PD-L1
positive and overall study populations. At this early juncture, OS was immature.
A slight trend towards improved survival was seen with axitinib/avelumab
versus sunitinib (HR 0.78; p = 0.0679), but longer follow-up will be needed to
identify whether this trend will ultimately bear statistical significance.

The toxicity profile of axitinib with avelumab was acceptable, with a
cumulative rate of grade 3/4 adverse events that was similar to that of
sunitinib alone (51% and 48%, respectively). The most common side
effects with the combination were diarrhea, hypertension, fatigue, and
hand-foot syndrome. Notably, hypertension was the only grade 3/4
adverse event occurring in more than 10% of patients receiving the
combination. Rates of discontinuation of both study drugs were low
(4%), and limited treatment-related deaths were observed.

A current review of mRCC therapies is a challenging endeavor due to continu-
ous emergence of phase III data. Just as this review is being written, a press
release has been issued for the KEYNOTE-426 study [17]. The study, similar in
design to JAVELIN-101, randomized patients to the combination of axitinib
with pembrolizumab or sunitinib. The press released data indicates that axitinib
with pembrolizumab was superior to sunitinib across risk groups and inde-
pendent of PD-L1 status. These data are sure to change our currently proposed
algorithms (Table 1). Still on the horizon are phase III combination studies of
lenvatinib with pembrolizumab and cabozantinib with nivolumab. In all
likelihood, the regimen with the most potent VEGF-backbone will emerge as
the most efficacious regimen.

The holy grail in mRCC therapy remains the development of biomarkers.
Paradoxically, in a disease where all of the conceivable treatment strategies are
targeted, there are no targeted approaches that are currently employed. As we
have outlined, clinical considerations such as safety and efficacy steer much of
current decision-making. Multiple biomarkers have been contemplated. PD-L1
status remains of prime interest. In CheckMate-214, patients deemed PD-L1

Table 1. Potential algorithm incorporating novel regimens for mRCC

Treatment
Good risk

Intermediate/poor-risk

First-line Second-line
Bevacizumab/atezolizumab Cabozantinib
Axitinib/avelumab

Cabozantinib* Nivolumab
Bevacizumab/atezolizumab Cabozantinib

Nivolumab/ipilimumab
Axitinib/avelumab
Cabozantinib* Nivolumab

*For special populations (e.g., bony metastases)
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positive (amounting to roughly one quarter of the study population) did
appear to have a greater proportional benefit in both PFS and OS. Similarly,
higher PD-L1 staining was associated with improved outcomes with
bevacizumab/atezolizumab in the Immotion151 clinical trial. For the clinician
who is undecided between current options (e.g., cabozantinib versus
nivolumab/ipilimumab), it possible that PD-L1 status could be used as a
deciding factor.

Biomarkers at earlier stages of development include inflammatory signa-
tures (developed in the context of trials assessing bevacizumab/atezolizumab),
but because these signatures have not been consistently applied in other studies,
it is challenging to ascertain their optimal use [18]. Novel platforms such as the
microbiome are emerging as a potential tool to identify patients with a higher
likelihood of response to therapy, but from a clinical perspective, these bio-
markers are in a relative infancy [19, 20]. At the moment, the decision around
front-line therapy remains in the hands of the clinician.
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