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The incidence of renal cell carcinoma (RCC) is increasing,
and approximately 15% of patients with RCC present with
distant metastases at the time of diagnosis (1,2). Moreover,
distant metastases occur in 20% of patients undergoing
surgical resection of primary RCC, necessitating subsequent
therapeutic interventions such as administration of tyrosine
kinase inhibitors (TKIs) and programmed cell death-1
(PD-1) inhibitors (3,4).

Recently, combination therapy of immune checkpoint
inhibitors (ICIs) with axitinib, cabozantinib, or lenvatinib
has been introduced to enhance clinical outcomes in
patients with metastatic RCC (mRCC) based on the
promising results in various clinical trials (5-8). However,
combination therapies of ICIs with first-generation TKIs,
such as sunitinib and pazopanib, failed owing to the high
incidence of grade >3 adverse effects (AEs) in patients
with untreated mRCC (9,10). Therefore, Griinwald et al.
conducted the NIVOSWITCH trial to confirm whether
switch maintenance therapy using nivolumab improves
clinical outcomes in patients with mRCC with sensitivity
to first-generation TKIs (11). In this study, patients with
mRCC who experienced disease control after a short period
(10-12 weeks) of first-generation TKI administration

were randomized to either TKIs or nivolumab switch
maintenance. The results showed that patients who
continued their original TKIs achieved better responses
(52% wvs. 20%; P=0.013) and a longer duration without
disease progression (hazard ratio, 2.57; 95% confidence
interval: 1.36-4.89; P=0.003) compared to those with switch
therapy to nivolumab. These results do not support the
usefulness of the switch-maintenance approach for mRCC.
However, the study presented some evidence on the TKI
treatment strategies.

First, this study reconfirmed that TKIs play an pivotal
role in mRCC, especially as the first-line treatment.
Till date, the significance of angiogenesis in the
pathophysiology of clear-cell RCC (ccRCC) has been
extensively reported (12,13). Importantly, most ccRCC
cases are associated with genetic deletions and mutations,
or epigenetic silencing of the von Hippel-Lindau gene,
which results in an accumulation of hypoxia-inducible
factors (HIF1 and HIF2) that enhance vascular endothelial
growth factor (VEGF) expression resulting in dysregulated
angiogenesis (14). Increased VEGF expression is closely
related to the hypervascularity of ccRCC, which explains
the efficacy of TKIs in ccRCC. The present study does
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not indicate a role for nivolumab switch maintenance in
untreated mRCC. Therefore, combination therapy of ICIs
with next-generation TKIs, and not the sequential use of
first-generation TKIs and ICIs, should be the first-line
treatment.

Moreover, the results of this study should be interpreted
in the context of TKI resistance. Several reports have
described the molecular mechanisms for TKI resistance,
including involvement of angiogenesis, non-angiogenesis,
epithelial-mesenchymal transition, epigenetic modifications,
and tumor microenvironment factors (15-17). Further
studies are required to clarify the factors associated with
TKI resistance and the population who might benefit from
switching to nivolumab.

Second, this study emphasized the importance of
elucidating predictive biomarkers of responses to ICIs
that allow “early” decision making regarding switching to
nivolumab. ccRCC is associated with several secondary
mutations, including Polybromo-1 (PBRM1) or BAF180,
SET domain-containing 2 (SETD?2), and BRCA1 associated
protein 1 (BAP1), whose roles in immune modulation
remain unclear (18,19). Recently, PBRM1 mutations were
reported to be associated with clinical benefit from anti-
PD-1 therapy in patients with ccRCC who received prior
antiangiogenic therapy (20). Further studies are required
to clarify the influence of specific gene mutations on IFNy-
STATT signaling and tumor microenvironment (21), and
elucidate the potential subset of mRCC that might benefit
from switch maintenance using nivolumab.

As a limitation, the reasons for high incidence of grade
>3 AEs and treatment discontinuation in patients with
mRCC receiving a combination of PD-1 inhibitor with
first-generation TKIs remain largely unclear. Further
studies are needed to validate the subset of patients who
benefit from these combination therapies.
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