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In Checkmate214, Motzer et al. demonstrated a significant clinical benefit in terms of overall survival (OS) and
overall response rate (ORR) for previously untreated intermediate/poor risk patients with metastatic renal cell
carcinoma (RCC) receiving nivolumab/ipilimumab combination over sunitinib [1].

Results of this Phase III trial have led to a revolution in the management of metastatic clear cell RCC (ccRCC)
since for the first time a combination of agents deeply different from angiogenesis inhibitors has showed to improve
patient’s clinical outcomes in the first-line setting.

As observed in melanoma [2,3] and more recently in non-small-cell lung cancer (NSCLC) [4], the synergic effect
resulting from a combination of immune-checkpoint (PD-1 and CTLA-4) inhibitors has led to impressive results
also in ccRCC.

The immune-revolution is far from being finished and new clinical challenges await an answer in the coming
years [5,6]. Our goal is to obtain longer remission and better clinical benefit for RCC patients, our risk is to deny
this benefit to some of them.

Thus, one of the most important issues is focused on the selection of patients more likely to respond to
immune-checkpoint inhibitors.

In Checkmate214, we observed that immune-checkpoint clinical activities increase with increasing tumor
aggressively like PD-L1 expression. However, this latter has failed to show a significant predictive response value. This
particular behavior leads to hypothesize that increasing tumor aggressiveness could be associated with the acquisition
of a higher mutation load reflecting in higher neo-antigens expression that are related to better immunotherapy
outcomes [7–9].

The development of higher mutation burden seems to be a feature of more aggressive tumors (such as
intermediate/poor risks) and, to reinforce this hypothesis, the nivolumab–ipilimumab combination has recently
shown to increase response rate and progression-free survival of patients with stage IV NSCLC with high muta-
tional burden. It would be plausible to suppose a correlation between mutational load and MSKCC or IMDC
prognostic criteria as the higher mutational load the poorer patients risk categories. However, this relationship has
not been demonstrated for prognostic criteria as well as for other biological features associated to poor prognosis.
Indeed, no mutational load rate difference between sarcomatoid component and clear cell component has been
observed [10,11]. Recently, de Velasco et al. performed a whole exomes and transcriptomes sequencing of nine
mRCC patients treated with nivolumab. Overall they found a few number of nonsynonymous mutations. On the
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contrary of what was expected, nonresponder patients (six) showed a higher nonsynonymous (and neo-antigens)
rate compared with responder patients (three) [12]. Of course no definitive conclusions could be obtained from this
study, mainly for the small number of patients analyzed. However, the role of nonsynonymous mutations in RCC
is not well explored and should be better investigated in further clinical trials. In addition, it is worth mentioning
that even if combination therapy failed to show a significant ORR improvement in favorable risk RCC patients, the
complete response rate obtained in this subgroup was 11 versus 6% with sunitinib. So it is possible that a subgroup
of patients with favorable risk profile could hide a not negligible sensitivity to immune-checkpoint inhibitors.

Therefore, the next challenge is the development of treatment strategies able to increase clinical benefit of
immune-checkpoint inhibitors and to stretch this benefit to a large population of patients. Leading on from
this, one of the most important approaches being studied employs the combination of immune-checkpoint
inhibitors and a target agent. Angiogenesis and immunosuppression are strategies commonly adopted by tumors
to acquire treatment resistance and promote their growth and progression. However, further evidence seems to
indicate a deep correlation between these two pathways. Indeed, VEGF/VEGFR inhibition results in an increased
lymphocyte PD-L1 expression. The blockade of VEGFR and PD-L1 pathways induces high endothelial venules
that promote lymphocyte infiltration and activity through activation of lymphotoxin receptor [14,15]. VEGF could
also inhibit dendritic cell maturation and leukocyte–endothelial interaction by reducing ICAM-1 and VCAM-
1 adhesion molecules [16]. The combination between axitinib (a VEGFR 1,2,3 inhibitor) and pembrolizumab
(a PD-1 inhibitor) has been tested in a Phase IB trial showing a very promising ORR (73%) with a tolerable
safety profile [17,18]. Bevacizumab and tezolizumab combination has been evaluated in a Phase II trial (IMmotion
150) and showed an encouraging antitumor activity [19] justifying the planning of a Phase III trial (IMmotion
151) [20]. In this last trial, treatment-naive patients with metastatic RCC were randomized to receive atezolizumab-
bevacizumab combination or sunitinib. Median survival follow-up was 15 months and OS was immature at first
interim analysis. However, the combination showed a better PFS and ORR compared with sunitinib. Moreover,
in PD-L1+ patients, ORR was 43% and duration of response was not reached for atezolizumab + bevacizumab
versus 35% and 12.9 months for sunitinib.

On the wave of these surprising results, several large Phase III trials are evaluating a combination be-
tween an immune-checkpoint inhibitor and a target agent. Nivolumab–cabozantinib (CheckMate 9ER–
NCT03141177), pembrolizumab–axitinib (KEYNOTE 426–NCT02853331) and lenvatinib–pembrolizumab
(CLEAR–NCT02811861) combination are currently under study.

To date, we do not have sufficient data about the clinical impact of these combinations and a comparison between
immune-checkpoints (CTLA4/PD-1) and immune–target combination is still unavailable. However, the attractive
multi-pathway inhibition obtained by immune–target combination leads to speculating that these approaches could
result in a clinical benefit obtainable from a larger population than observed in Checkmate214. On the other hand,
it would also be important to evaluate if the combination of more than a sequencing approach results in a survival
and clinical improvement.

Combination strategies could be a valid option also in an advanced setting of the disease. As known, nivolumab
is an active treatment that showed to improve overall survival of patients progressed to standard first-line treatment
in Checkmate025 trial [5]. Do we have strategies that are able to improve clinical benefit of patients receiving
immunotherapy in this setting?

In particular, we do not know if the addition of ipilimumab to nivolumab as a salvage therapy could result in
better clinical outcome in advanced lines treatment. The results from a Phase II trial (NCT03117309) evaluating
nivolumab as front-line treatment reserving the addition of ipilimumab in patients with symptomatic and/or
confirmed progressive disease could be of particular interest due to their potential application to more advanced
lines of treatment.

In conclusion, we are going through a very exciting era for the management of metastatic RCC. Clinical impact of
immune–target combinations/sequences; assessment of the better approach between immune checkpoint inhibitors
or immune–target combinations; development of reliable predictive response markers and evaluation of the role of
these approaches in advanced setting of the disease, as well as in specific patient’s population (such as patients with
nonclear cell RCC), are important issues that should be solved in the coming years.

Immunotherapy represents a concrete hope for RCC patients; our challenge is the development of strategies able
to extend the number of patients that can have more to benefit more by these treatments.
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