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Effectiveness of switch therapy from tyrosine kinase inhibitors
to immune checkpoint inhibitors: the need for biomarkers to
establish treatment strategies in patients with metastatic renal
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The estimated 5-year survival rate between 2013 and 2018
for advanced metastatic renal cell carcinoma (RCC) was
approximately 13% (1), indicating that RCC is associated
with poor survival. This situation has substantially changed
in recent years with the approval of immune checkpoint
inhibitors (ICIs). ICIs have played a revolutionary role
in improving the overall and progression-free survival of
patients with RCC (2-6). However, recently, there has been
uncertainty regarding treatment strategies for RCC.

The standard first-line therapy for RCC consists of four
regimens of ICI combination therapy and ICI plus tyrosine
kinase inhibitor (TKI) therapy, including ipilimumab plus
nivolumab, cabozantinib plus nivolumab, pembrolizumab
plus lenvatinib, and pembrolizumab plus axitinib therapy
(2-5). A large-scale clinical trial has shown that ICI
combination therapy and ICI plus TKI combination
therapy lead to better clinical outcomes than sunitinib and
everolimus (2-5). Patients not eligible for ICI have used
TKI monotherapy. While these therapies are selected based
on the International Metastatic Renal Cell Carcinoma
Database Consortium (IMDC) risk category, histological
subtype, and patient condition (7,8), the optimum treatment
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choice is not clearly defined and is left to the physician’s
discretion. From second-line therapy and beyond, TKI
monotherapy (cabozantinib and axitinib) and nivolumab
monotherapy are used in sequence (7,8). However,
consistent with the selection of first-line therapy, treatment
choices in second-line settings for subsequent TKI and
nivolumab monotherapy have not been clarified. Therefore,
RCC has no clear treatment strategy, encompassing first-
line, second-line, and subsequent treatments, leaving
uncertainty regarding the choice between TKIs or ICIs and
the indications of combination therapy.

In this context, Griinwald et /. (9) conducted a key
investigation in which patients with RCC who responded
to TKIs (sunitinib and pazopanib) as first-line therapy
were randomly divided into two groups: continued
TKI treatment and a switch to nivolumab maintenance
treatment. In an open-label phase 2 trial, Griinwald ez a/.
investigated whether switching to nivolumab would be
effective for patients with RCC who responded to TKIs.
The overall response rate was significantly different between
patients who continued TKI treatment and those who
switched to nivolumab maintenance treatment: complete
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response, 8.7% vs. 0.0%; partial response, 44.0% vs. 20.0%;
stable disease, 26.0% vs. 24.0%; and disease progression,
13.0% vs. 48.0%. While the median overall survival did
not differ between the continued TKI treatment group and
the switched to nivolumab maintenance treatment group
(43.8 months vs. not reached), the median progression
free survival of patients who continued TKI treatment was
significantly longer than that of patients who switched to
nivolumab maintenance treatment (11.9 vs. 3.0 months).
Therefore, Griinwald et 4/. concluded that the treatment of
patients receiving TKI as first-line therapy should not be
changed during the course of their treatment.

This study had three limitations. First, when stratifying
patients, analyses based on gene expression may be
inadequate. The combination of ICI and TKI is a rational
therapy in terms of immunology (10). Angiogenic
factors, such as vascular endothelial, platelet-derived, and
hepatocyte growth factors, are involved in the suppression
of anti-tumor immunity by promoting the infiltration
of regulatory T cells and increasing the expression of
programmed death receptor-1 and cytotoxic T-lymphocyte-
associated protein 4 (10). Therefore, treatment with TKI
is expected to activate anti-tumor immunity. However, in
the current study, switch therapy did not show superior
clinical outcomes. Further, the outcomes of this study might
have been influenced by patient selection bias, as stated by
Griinwald ez 4l. Second, since ICI combination therapy and
ICI plus TKI therapy are used as first-line therapies for
patients with RCC, few patients receive TKI monotherapy
as the first-line therapy. Only patients with RCC who
cannot tolerate ICI therapy may receive TKI monotherapy,
such as pazopanib, sunitinib, and cabozantinib, as the first-
line therapy (7,8). Third, because only a small number of
patients participated in this study, the validity of switching
maintenance therapy may be insufficient.

Nonetheless, several important points have been made
in this study. An important aspect of this study is that it is
the first to report on switch maintenance therapy. Next,
it demonstrated the possibility of stratifying patients who
should be treated aggressively with TKIs or ICIs. In order
to address the problem of patients receiving ICIs and TKIs,
identifying biomarkers that predict therapeutic efficacy is
necessary.

Currently, various studies are being actively conducted
to investigate biomarkers for the therapeutic efficacy of ICI
using genetic expression/mutation, blood parameters, and
adverse effects, as well as to discover prognostic markers
for RCC (11-22). For instance, expression levels of cyclin-
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dependent kinase 5 and 6, which play important roles in the
cell cycle, are associated with the efficacy of ICIs (11,12).
Wang et al. showed that elevated RUNX3 expression levels
in tumor tissue was associated with poor ICI efficacy (13).
Tumor mutational burden plays an important role in the
efficacy of ICIs (14,15). Our previous study reported that
hemoglobin and neutrophil levels may be biomarkers for
predicting the effectiveness of ipilimumab plus nivolumab
therapy in patients with RCC (16). Several studies showed
that the expression of programmed death-ligand 1 (PD-L1)
may be also associated with better clinical outcomes
in patients with RCC receiving ICI (20-22). Although
Griinwald et 4l. examined the association between PD-L1
expression and clinical outcomes, previous study has not
revealed the relevance of PD-L1 expression in RCC (9). As
Griinwald et 4. discussed, this may be due to the variation
in the proportion of patients with PD-L1 positivity
between those who continued TKI treatment and those
who switched to nivolumab maintenance treatment. These
results make it difficult to determine the effectiveness of
switching to nivolumab maintenance therapy.

Additionally, several studies have examined biomarkers
for the therapeutic efficacy of TKI therapy (23-25).
They showed that hepatocyte growth factor and
angiogenesis levels might be associated with improved
clinical survival (23,24). Furthermore, hemoglobin levels
are related to the effectiveness of TKI therapy in patients
with RCC (25).

Despite many studies evaluating biomarkers, there is
no unified view on using biomarkers in clinical practice.
Currently, biomarkers that can stratify patients with RCC
to either TKI or ICI monotherapy, including combination
therapy, should be established, and treatment strategies
should be developed. Large-scale studies assessing
biomarkers for therapeutic efficacy are needed to establish
treatment strategies for RCC.
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