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Simple Summary: First-line treatment options for metastatic clear cell renal cell carcinoma have
significantly increased. The current recommended therapeutic strategy is based on a combination,
but monotherapy remains an alternative. However, the choice of the type of combination, i.e., dual
immunotherapy or immunotherapy combined with an antiangiogenic drug, has not been clearly
standardized. A strategy based on the International Metastatic Database Consortium (IMDC) clas-
sification is currently recommended with pembrolizumab + axitinib, cabozantinib + nivolumab,
and lenvatinib + pembrolizumab (for all patients) or nivolumab + ipilimumab (for patients with in-
termediate or poor risk), which are the first-line treatment standards of care. This review summarizes
all recent data from the main combinations evaluated in first-line treatment and discusses the choice
of drugs according to the patient’s profile and the benefit/risk balances of each combination.

Abstract: The development of antiangiogenic treatments, followed by immune checkpoint inhibitors
(ICI), has significantly changed the management of metastatic clear cell renal cell cancer. Several
phase III trials show the superiority of combination therapy, dual immunotherapy (ICI-ICI) or ICI
plus tyrosine kinase inhibitors (TKI) of the vascular endothelium growth factor (VEGF) over sunitinib
monotherapy. The question is therefore what is the best combination for a given patient? A strategy
based on the International Metastatic Database Consortium (IMDC) classification is currently recom-
mended with pembrolizumab + axitinib, cabozantinib + nivolumab, and lenvatinib + pembrolizumab
(for all patients) or nivolumab + ipilimumab (for patients with intermediate or poor risk), which are
the first-line treatment standards of care. However, several issues remain unresolved and require
further investigation, such as the PD-L1 status, the relevance of possible options based on the patient’s
profile, and consideration of second-line and subsequent treatments.

Keywords: metastatic clear cell renal cell carcinoma; first-line treatment; immunotherapy; tyrosine
kinase inhibitors; combinations
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1. Introduction

Clear cell renal cell carcinoma (ccRCC) used to be associated with a very poor prog-
nosis when diagnosed at an advanced stage. The last 15 years have provided dramatic
improvements in this field, thanks to the development of vascular endothelial growth
factor (VEGF) tyrosine kinase inhibitors (TKI) followed by immune checkpoint inhibitors
(ICIs) [1,2]. ICIs are monoclonal antibodies directed against immune checkpoints and
enable the reversal of tumor-induced immunosuppression. Currently, the anti-checkpoint
agents used in oncology target inhibitory receptors present on the surface of lympho-
cytes such as programmed cell death 1 (PD-1) and cytotoxic T lymphocyte–associated
protein 4 (CTLA-4) or their ligands (PD-L1, programmed cell death ligand 1) [3,4]. Com-
bining therapies to further improve survival and response rates has been tested in large
phase III randomized trials, in particular CheckMate-214 (nivolumab (PD-1) + ipilimumab
(CTLA-4) vs. sunitinib (TKI)), JAVELIN Renal 101 (axitinib (TKI) + avelumab (PD-L1),
vs. sunitinib), KEYNOTE-426 (axitinib + pembrolizumab (PD-1) vs. sunitinib), Check-
Mate 9ER (nivolumab + ipilimumab vs. sunitinib) and CLEAR (lenvatinib (TKI) + pem-
brolizumab) [5–12]. These trials were positive, showing the superiority of the combination,
i.e., dual immunotherapy (ICI-ICI) or ICI plus TKI (ICI-TKI) over sunitinib monother-
apy. A recent meta-analysis including these trials confirms that immune-based com-
binations are more effective than sunitinib monotherapy with a three-fold increase in
the complete response rate [4]. According to the recently updated European guidelines,
lenvatinib + pembrolizumab joins other VEGFR+PD-1 inhibitor-targeted combinations
(axitinib + pembrolizumab or cabozantinib + nivolumab) to be recommended for first-line
treatment of advanced ccRCC irrespective of International Metastatic RCC Database Con-
sortium (IMDC) risk groups. Ipilimumab + nivolumab also continues to be recommended
for first-line treatment of IMDC intermediate- and poor-risk (I/P) patients [13,14]. One of
the most critical emerging questions now is how to select the best option for a given patient?
A recent article suggested treatment algorithms for first-line treatment in metastatic ccRCC
(mccRCC) with a wide spectrum of treatment recommendations based on multiple deci-
sion criteria demonstrated. Significant inter-expert variations were observed [15]. Herein,
we review recent data and discuss how, for a given patient, the best strategy should be
chosen. Our approach integrates data available in routine clinical practice, such as effec-
tiveness data, IMDC groups, PD-L1 status, tolerability of treatments and perspectives of
treatment sequence.

2. Overview of Studies in First-Line Metastasis

Today, the European Society for Medical Oncology (ESMO) recommends dual im-
munotherapy (ICI-ICI) or a combination of immunotherapy and antiangiogenics (ICI-TKI)
for patients with mccRCC. Dual immunotherapy is recommended only for patients with
an intermediate or poor risk tumor, which constitutes approximately 80% of patients with
advanced ccRCC (Figure 1) [13,14].

This combination improves survival outcome in these patients with mccRCC. The
CheckMate-214 study comparing nivolumab + ipilimumab (NIVO + IPI) to sunitinib (SUN)
showed results in favor of the combination, which was confirmed by updated results over
four years [5,6]. Overall survival (OS) (hazard ratio (HR); 95% confidence interval (CI))
remained superior with NIVO + IPI compared with SUN in the intention-to-treat (ITT)
population (0.69; 0.59 to 0.81) and particularly in patients with I/P disease (0.65; 0.54 to
0.78). Four-year progression-free survival (PFS) rates were 31.0% vs. 17.3% (ITT) and
32.7% vs. 12.3% (I/P) in the NIVO + IPI group vs. SUN. The objective response rate (ORR)
remained higher with NIVO + IPI vs. SUN in the ITT population (39.1% vs. 32.4%) and
in the I/P risk group (41.9% vs. 26.8%). Similarly, the complete response rate (CR) was
10.7% vs. 2.6% in the ITT population and 10.4% vs. 1.4% in the I/P risk population for the
NIVO + IPI groups vs. SUN, respectively.
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Figure 1. ESMO Clinical Practice Guideline update: Systemic first-line treatment of clear cell renal 
cell carcinoma (ccRCC) [14]. ccRCC, clear cell renal cell cancer; EMA, European Medicines Agency; ESMO-
MCBS, European Society for Medical Oncology-Magnitude of Clinical Benefit Scale; FDA, Food and Drug 
Administration; IMDC, International Metastatic RCC Database Consortium; MCBS, ESMO-Magnitude of 
Clinical Scale; VEGFR, vascular endothelial growth factor receptor. a ESMO-MCBS v1.1 score for new 
therapy/indication approved by the EMA or FDA. The score has been calculated by the ESMO-MCBS Working 
Group and validated by the ESMO Guidelines Committee; b FDA approved; not currently EMA approved. 
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+ IPI groups vs. SUN, respectively. 

The first major trial for the ICI plus VEGFR TKI with axitinib combination was 
KEYNOTE-426. The first results at 14 months and then at 30 months were clearly in favor 
of the pembrolizumab + axitinib (PEMBRO + AXI) combination [9,10]. The 42.8-month 
update confirmed the superiority over all endpoints in the ITT population: median OS of 
45.7 vs. 40.1 months (HR 0.73 [95% CI: 0.60, 0.88], p < 0.001), median PFS of 15.7 vs. 11.1 
months (HR 0.68 [0.58–0.80], p < 0.0001) and ORR 60% (10% CR) vs. 40% (3.5% CR) (p < 
0.0001), respectively [16]. These results confirmed the status of PEMBRO + AXI as a first-
line treatment standard for all patients according to the latest European recommendations 
[13,14]. Another immunotherapy combination trial—the JAVELIN Renal 101 trial—
reported, with 13 months of follow-up, superior PFS of avelumab + axitinib (AVE + AXI) 
vs. SUN, whether in patients with PD-L1 positive (PD-L1+) tumors (HR 0.61; p < 0.0001; 
13.8 vs. 7.2 months) or in the overall population (HR 0.69; p < 0.0001; 13.8 vs. 8.4 months). 
This combination did not appear in the recommendations due to a lack of OS benefit [7,8]. 
A third interim analysis over more than two years confirmed these data, with a non-
statistically significant OS benefit and a PFS of 13.9 vs. 8.5 months (HR 0.67; p < 0.0001) 
[17]. More recently, the CheckMate 9ER study evaluated the cabozantinib and nivolumab 
(CABO + NIVO) combination and showed an OS benefit compared with SUN 
monotherapy (HR 0.6; 95% CI: 0.4–0.49; p = 0.001) and PFS (16.6 vs. 8.3 months; HR 0.51; 
95% CI: 0.41–0.64; p < 0.0001) with an ORR of 55.7%, including 8% of CR [11]. With an 18-
month follow-up, this trial was largely positive for survival and response rates. Only 6% 
of patients were progressive from the outset, and this combination was therefore also 

Figure 1. ESMO Clinical Practice Guideline update: Systemic first-line treatment of clear
cell renal cell carcinoma (ccRCC) [14]. ccRCC, clear cell renal cell cancer; EMA, Euro-
pean Medicines Agency; ESMO-MCBS, European Society for Medical Oncology-Magnitude of
Clinical Benefit Scale; FDA, Food and Drug Administration; IMDC, International Metastatic
RCC Database Consortium; MCBS, ESMO-Magnitude of Clinical Scale; VEGFR, vascular en-
dothelial growth factor receptor. a ESMO-MCBS v1.1 score for new therapy/indication
approved by the EMA or FDA. The score has been calculated by the ESMO-MCBS
Working Group and validated by the ESMO Guidelines Committee; b FDA approved;
not currently EMA approved.

The first major trial for the ICI plus VEGFR TKI with axitinib combination was
KEYNOTE-426. The first results at 14 months and then at 30 months were clearly in favor of
the pembrolizumab + axitinib (PEMBRO + AXI) combination [9,10]. The 42.8-month update
confirmed the superiority over all endpoints in the ITT population: median OS of 45.7 vs.
40.1 months (HR 0.73 [95% CI: 0.60, 0.88], p < 0.001), median PFS of 15.7 vs. 11.1 months
(HR 0.68 [0.58–0.80], p < 0.0001) and ORR 60% (10% CR) vs. 40% (3.5% CR) (p < 0.0001),
respectively [16]. These results confirmed the status of PEMBRO + AXI as a first-line treat-
ment standard for all patients according to the latest European recommendations [13,14].
Another immunotherapy combination trial—the JAVELIN Renal 101 trial—reported, with
13 months of follow-up, superior PFS of avelumab + axitinib (AVE + AXI) vs. SUN,
whether in patients with PD-L1 positive (PD-L1+) tumors (HR 0.61; p < 0.0001; 13.8 vs.
7.2 months) or in the overall population (HR 0.69; p < 0.0001; 13.8 vs. 8.4 months). This
combination did not appear in the recommendations due to a lack of OS benefit [7,8].
A third interim analysis over more than two years confirmed these data, with a non-
statistically significant OS benefit and a PFS of 13.9 vs. 8.5 months (HR 0.67; p < 0.0001) [17].
More recently, the CheckMate 9ER study evaluated the cabozantinib and nivolumab
(CABO + NIVO) combination and showed an OS benefit compared with SUN monotherapy
(HR 0.6; 95% CI: 0.4–0.49; p = 0.001) and PFS (16.6 vs. 8.3 months; HR 0.51; 95% CI: 0.41–0.64;
p < 0.0001) with an ORR of 55.7%, including 8% of CR [11]. With an 18-month follow-
up, this trial was largely positive for survival and response rates. Only 6% of patients
were progressive from the outset, and this combination was therefore also promising.
The last combination of interest was lenvatinib + pembrolizumab (LENVA + PEMBRO)
compared with SUN monotherapy in the phase III CLEAR study in 1069 treatment-naïve
patients with mccRCC [12]. With a median follow-up of 27 months, this study was clearly
positive for its primary endpoint with a median PFS of 23.9 months (20.8–27.7) in the
LENVA + PEMBRO arm versus 9.2 months (6.0–11.0) in the SUN arm (HR 0.39; 0.32–0.49;
p < 0.001). PFS was improved regardless of the IMDC subgroup or sarcomatoid contingent.
Lenvatinib + everolimus also met the primary endpoint, with median PFS of 14.7 months
versus 9.2 months for SUN, representing a 35% improvement in favor of this combina-
tion. The LENVA + PEMBRO combination significantly improved OS compared to SUN
(HR 0.66; 0.49–0.69; p = 0.005) with a particularly marked benefit in IMDC poor risk group
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(HR 0.30). The ORR in the LENVA + PEMBRO arm was 71%, including 16% of CR.
Only 5.4% of patients experienced immediate progression following the introduction
of LENVA + PEMBRO. It should be noted that in this study a high proportion of pa-
tients had a good prognosis, with a spontaneously more favorable history. Nevertheless,
this combination provided the longest PFS or OS durations ever reported in a pivotal phase
III trial (Table 1).

3. Pending Questions and Impact on Clinical Practice
3.1. Comparisons of Combinations

Given the number of effective first-line treatment options and the absence of direct
comparison studies, the major question is which combination to prescribe to which pa-
tients? A recent meta-analysis indirectly compared the three combinations NIVO + IPI,
PEMBRO + AXI, and AVE + AXI in terms of PFS, OS, and ORR, with a trend in favor
of the PEMBRO + AXI combination [18]. However, this meta-analysis did not include
the last two combinations and was based solely on published, non-individual data. The
IMDC consortium compared the NIVO + IPI or ICI (anti-PD-(L)1)-TKI combinations in
723 patients including 546 with I/P risk [19]. This retrospective analysis of a large number
of patients required very careful interpretation as the quality of the data collected varied.
The ORR was 37% vs. 59% in the NIVO + IPI and ICI-TKI arms, respectively, which was
quite similar to the phase III data. In contrast, CR rates were similar in both arms, but lower
than those in trials at only 4%. OS was not significantly different between the two types
of treatment received: 40.2 vs. 39.7 months for NIVO + IPI vs. ICI-TKI (HR adjusted 0.92,
p = 0.71), respectively. Based on the OS parameter alone, this analysis showed that
there was no combination more effective than another in this poorly selected popula-
tion. But it seemed that the benefit in OS was maintained over time for NIVO + IPI
(constant HR), while the HR increased for the PEMBRO + AXI association. Finally, the
meta-analysis of Quhal et al.—incorporating six studies (CheckMate-214, Keynote-426,
IMmotion-151, JAVELIN Renal 101, Checkmate-9ER, and CLEAR), i.e., 5121 patients—
suggested that ICI-TKI combinations provided superior PFS, ORR, and OS vs. ICI-ICI com-
binations, independent of the IMDC group [20]. Based on treatment classification analysis,
NIVO + CABO was most likely to provide maximum OS (p-score 0.7573). These compar-
isons remain indirect and limited by the variability of patient characteristics in the trials
evaluated (prognostic risk categories and PD-L1 expression) and differences in subsequent
treatments received that may influence OS outcomes.
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Table 1. Phase III trials of the immune checkpoint-based regimens evaluated in treatment-naïve mccRCC.

Parameter CheckMate-214 [5,6] JAVELIN
Renal-101 [7,8]

KEYNOTE-426
[9,16] CheckMate-9ER [11] CLEAR

[12]

Number of patients 1096 886 861 651 1069

Treatment arms Nivolumab + ipilimumab (n = 550)
vs. sunitinib (n = 546)

Avelumab + axitinib (n = 442)
vs. sunitinib (n = 444)

Pembrolizumab + axitinib (n = 432)
vs. sunitinib (n = 429)

Nivolumab + cabozantinib (n = 323)
vs. sunitinib (n = 328)

Lenvatinib + pembrolizumab (n = 355)
vs. lenvatinib + everolimus

(n = 357) vs. sunitinib (n = 357)

Primary outcome ORR, PFS and OS in I/P risk patients PFS and OS in PD-L1+ patients PFS and OS PFS PFS

Median follow-up, mo 55 13 42.8 18.1 27

Median OS, mo

ITT group:
NR vs. 38.4

HR 0.69; 95% CI 0.59, 0.81
I/P risk: 48.1 vs. 26.6

HR 0.65; 95% CI 0.54, 0.78

PD-L1+: NE vs. 28.6
HR 0.83; 95% CI, 0.60, 1.15; p = 0.1301

ITT group: NE vs. NE HR 0.80;
95% CI, 0.62, 1.03 p = 0.0392

45.7 vs. 40
HR 0.73; 95% CI 0.60, 0.88; p < 0.001

NR vs. NR
HR 0.60;

95% CI 0.40, 0.89;
p = 0.0010

NR vs. NR vs. NR
HR vs. Sun = 0.66;

95% CI 0.49, 0.69; p = 0.005

Median PFS, mo

ITT group: 12.2 vs. 12.3
HR 0.89; 95% CI 0.76, 1.05

I/P-risk: 11.2 vs. 8.3
HR 0.74; 95% CI 0.62, 0.88

PD-L1+: 13.8 vs. 7.0
HR 0.62; 95% CI 0.49, 0.78; p < 0.0001

ITT group: 13.3 vs. 8.0
HR 0.69; 95% CI, 0.57, 0.83;

p < 0.0001

15.7 vs. 11.1
HR 0.68; 95% CI 0.58,0.80;

p < 0.0001

16.6 vs. 8.3
HR 0.51; 95% CI 0.41, 0.64; p < 0.0001

23.9 vs. 14.7 vs. 9.2
HR vs. Sun: 0.39;

95% CI 0.32, 0.49; p < 0.001

ORR, % ITT group: 39.1 vs. 32.4
I/P risk: 41.9 vs. 26.8

PD-L1+: 55.9 vs. 27.2
ITT group: 52.5 vs. 27.3 60.4 vs. 39.6 55.7 vs. 27.1 71.0 vs. 53.5 vs. 36.1

Complete response, % ITT group: 10.7 vs. 2.6
I/P risk: 10.4 vs. 1.4

PD-L1+: 5.6 vs. 2.4
Overall pop: 3.8 vs. 2.0 10.0 vs. 3.5 8.0 vs. 4.6 16.1 vs. 9.8 vs. 4.2

Partial response, % ITT group: 28.4 vs. 29.9
I/P risk: 31.5 vs. 25.4

PD-L1+: 50.4 vs. 24.8
Overall pop: 48.6 vs. 25.2 50.5 vs. 36.1 47.7 vs. 22.6 54.9 vs. 43.7 vs. 31.9

Stable disease, % ITT group: 36.0 vs. 42.1
I/P risk: 30.8 vs. 44.3

PD-L1+: 27.0 vs. 41.4
Overall pop: 28.3 vs. 43.7 22.9 vs. 35.4 32.2 vs. 42.1 19.2 vs. 33.6 vs. 38.1

Progressive disease, % ITT group: 17.6 vs. 14.1
I/P risk: 19.3 vs. 16.8

PD-L1+: 11.5 vs. 22.4
Overall pop: 12.4 vs. 19.4 11.3 vs. 17.0 5.6 vs. 13.7 5.4 vs. 7.3 vs. 14.0

Toxicities
Events, %

All grades:
94.0 vs. 97.4

G3/4: 47.9 vs. 64.1

All grades:
99.5 vs. 99.3

G3/4: 71.2 vs. 71.5

All grades:
96.3 vs. 97.6

G3/5: 67.8 vs. 63.8

All grades:
100 vs. 99

G3/4: 75 vs. 71

All grades:
96.9 vs. 97.7 vs. 92.1

G3/4: 71.6 vs. 73.0 vs. 58.8

CI, confidence interval; HR, hazard ratio; I/P, intermediate/poor risk; ITT, intention-to-treat population; mccRCC, metastatic clear cell renal cell carcinoma; NE, not estimable; NR, not reached; ORR, objective
response rate; OS, overall survival; PFS, progression-free survival.
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3.2. IMDC Groups

The patient’s prognostic profile based on the IMDC risk score is a criterion that must
be considered. The magnitude of the PFS benefit of the CABO + NIVO combination seemed
particularly marked in patients with poor risk: HR 0.37 vs. 0.62 and 0.54 for patients with a
good and intermediate risk, respectively. Similarly, OS benefits were greater in patients
with poor risk, with a 63% reduction in the risk of death (HR 0.37 vs. 0.84 and 0.70 for
a good and intermediate risk, respectively) [11]. The LENVA + PEMBRO combination
presented similar results with a particularly significant OS benefit in the IMDC poor risk
group (HR 0.30) and important response rates: 71% ORR and 16% CR. Given the significant
percentage of CR, it may be an objective in its own right, but it remains to be seen whether
it is influenced by the rather favorable population included in the trial or whether it is
confirmed in real life or in other trials [12]. Moreover, the percentages of progression
from the outset of both combinations were very low, at around 4–5% compared to 18%
with NIVO + IPI [6,11,12]. Thus, in a patient at risk of rapid progression or presenting a
threatening disease (e.g. threatening epiduritis with a high risk for spinal cord compression
or bronchial compression) with a limited life expectancy, obtaining a rapid and impor-
tant response could tip the decision towards an ICI-TKI combination (CABO + NIVO or
LENVA + PEMBRO). Based on available data, it is still difficult to speculate whether the
addition of CABO offers the combination a gain in efficacy on predominant or major
bone lesions. Finally, an FDA analysis pooled individual data from 3447 patients from
four randomized phase III trials of ICI-ICI (n = 1) or ICI-TKI (n = 3) combinations. Im-
provement in OS with combinations vs. SUN was found in I/P risk patients (HR 0.696;
95% CI: 0.62, 0.78) but not in patients with a good prognosis (HR 0.953; 95% CI: 0.72,
1.27) [21]. However, it should be noted that the monitoring, still too short in the trials, has
not, for the time being, shown a benefit in OS or even PFS for the ICI-TKI combinations
in these patients with a good prognosis, with only a benefit in ORR being found so far.
In addition, IMDC favorable patients will be prone to receive first-line treatment for a
long period of time, leading to an increased risk of experiencing cumulative TKI toxicities.
Thus, in these patients, TKI is frequently interrupted which would be harmful, since it
has been shown that their tumors are pro-angiogenic and highly sensitive to angiogenesis
inhibitors [22]. As for ICI-ICI, PFS, and TR were lower than for TKI monotherapy, but the
CR rates were higher and OS was comparable. According to the post-hoc analysis of the
CheckMate 214 study performed according to the number of IMDC risk factors, a benefit
of treatment with NIVO + IPI on SUN was found for all patients at intermediate risk,
including those with one or two risk factors (ORR (40–44% vs. 16–38%), OS (HR 0.50–0.72),
and PFS (HR 0.44–0.86)) [23]. All of these data favored combinations, including in patients
with a good prognosis. Overall, it seemed relevant to have the second-line strategy in
perspective when choosing the first-line treatment. Thus, in a patient without significant
tumor volume and risk of rapid worsening, the criteria for the choice of treatment should
include tolerance, continuation of treatment, and possible second-line treatment, leading
the strategy towards ICI-ICI vs. ICI-TKI. Nevertheless, as part of a prolonged follow-
up, the impact on the response rate—and possibly on OS—also leads us to consider an
ICI-TKI combination.

3.3. Potential Impact of PD-L1 Status

PD-L1 status is a recognized prognostic factor, but its predictive response value to
ICI remains to be demonstrated [24,25]. The meta-analysis of Mori et al. [26] investigated
the predictive value of PD-L1 expression in patients with mccRCC treated with first-
line ICI combinations. Based on key clinical outcomes, including response rate and PFS,
the authors found that PD-L1+ patients benefited more from ICI combinations than from
SUN, with a PFS of 22 months vs. 6 months (HR 0.65, 95% CI: 0.57, 0.74, p < 0.001). In
PD-L1+ patients, NIVO + IPI resulted in a more significant improvement in efficacy criteria
compared with ICI-TKI for all IMDC risk groups. Examined study by study, in the I/P
subgroup of the CheckMate-214 study [5], OS was significantly better in the NIVO + IPI
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arm compared to SUN regardless of PD-L1 status, although the magnitude of OS benefit
was greater in the PD-L1− subgroup (HR 0.73 vs. 0.45 for PD-L1+). For ICI-TKI, the data
were heterogeneous [7–11]. In KEYNOTE-426, the superiority of PEMBRO + AXI over
SUN was maintained regardless of PD-L1 status (HR 0.54 for PD-L1+ vs. HR 0.59 for
PD-L1−). Conversely, the CHECKMATE-9ER trial showed an impact of PD-L1 status, with
a lower HR for OS in the PD-L1− population (0.51 vs. 0.80 for PD-L1+). Similarly, in the
CLEAR study, the OS benefit was particularly pronounced for PD-L1− status (HR 0.50 vs.
HR 0.76 for PD-L1+) [12]. However, these comparisons are questionable since the methods
used to assess PD-L1 status differed according to the CheckMate-214/CheckMate-9ER,
JAVELIN Renal 101 and KEYNOTE-426 studies: 28-8 clone (Dako), PD-L1 ≥ 1% in tumor
cells, SP263 clone (Ventana), PD-L1 ≥ 1% in immune cells and 22C3 clone (Dako), Combined
Positive Score (CPS) > 1% tumor cells plus immune cells, respectively [5–11]. This can
probably partly explain why the proportion of the PD-L1+ population varied so widely
from study to study. In addition, a biomarker analysis was performed using data from
the CheckMate-214 study [27], in which the PD-L1 status was defined on tumor cells,
but also according to the CPS combining tumor cells and immune cells. The recovered
PD-L1+ level was 25% for tumor cells and 60% by CPS. The results of this analysis showed
that when the proportion of positive patients increased, the OS benefit vs. SUN remained,
but was of lower magnitude. Overall, the results diverged and harmonization of techniques
in the future would allow a better comparison between the populations studied. To date,
PD-L1 status does not seem to be a formal decision criterion in the choice of treatment,
but it can be considered during the ICI-ICI vs. ICI-TKI decision. If PD-L1 status is assessed,
it seems preferable to do so on tumor cells only since the most discriminant outcomes
according to PD-L1 status has been shown in the CheckMate-214 study with ICI-ICI [27].

3.4. Tolerance Profile/Quality of Life

Tolerance and quality of life (QoL) are also important criteria for choosing the thera-
peutic strategy, especially as the potential lifespan increases. The type of adverse events
(AEs) differs depending on the treatment or combination considered: there are more AEs
with the ICI-TKI combination compared to ICI-ICI over the long term; however, when they
occur in ICI-ICI, they may be more acute and unpredictable. Based on a meta-analysis
that included four trials (CheckMate-214, Keynote-426, IMmotion-151 and JAVELIN Re-
nal 101), ICI-based combinations were associated with a higher risk of all-grade pruritus
(HR 3.11) and all-grade rash (HR 1.44) compared to patients treated with SUN. How-
ever, the combinations presented less grade 3/4 fatigue (HR 0.49) and nausea (HR 0.60)
vs. SUN [28]. Another more recent meta-analysis incorporated the Checkmate-9ER and
CLEAR studies [20]. Compared to the SUN, LENVA + PEMBRO was associated with the
highest probability of treatment-related AEs of grade ≥3 (OR 1.84, 95% CI: 1.28, 2.64) and
discontinuations (OR 3.55, 95% CI: 2.46, 5.12) [12]. NIVO + IPI was associated with the
lowest rates of grade ≥3 AEs, but with a higher probability of endocrine-related AEs [20].
A higher probability of high-grade diarrhea was associated with PEMBRO + AXI and
AVE + AXI. The duration of AEs was also different: in the CheckMate-214 study, ICI-ICI-
related toxicity occurred mainly during the first four months of the study and subsequently
stabilized while in the SUN arm, the rate of AEs remained more stable throughout the
study, particularly for vascular, digestive, and hematological toxicities [5,6]. It should be
noted that the benefit/risk balance of immunotherapy should be discussed in the first-line
treatment for certain patient profiles, particularly those with inflammatory colitis, espe-
cially if they are active [29,30]. In patients over 75 years of age, OS was comparable but
AEs were more frequent than in younger patients; however, this did not contraindicate the
use of immunotherapy in these patients [6,31]. Given the small number of elderly patients
enrolled in the trials, data from other or real-life trials remain necessary.

In terms of QoL, patient-reported outcomes (PROs) were assessed as an exploratory
criterion in the CheckMate-214 trial and showed that combined treatment resulted in
fewer symptoms and a better QoL than with SUN [32]. In the Checkmate-9ER study,
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QoL was sustained over time with NIVO + CABO, while constant deterioration was
observed with SUN. Combination therapy improved symptoms up to week 91 unlike
SUN [11]. In an analysis of a secondary endpoint of HRQoL (Health-Related QoL) scores
in the CLEAR trial, LENVA + PEMBRO demonstrated a similar time to first deterioration
(TTD) in 14 out of 18 HRQoL and disease-related symptom scores, and a delay in TTD
for physical functioning, dyspnea, appetite loss, and EQ-5D visual analog scale compared
to SUN [33]. Overall, QoL improved when treated with ICI-ICI, but not with ICI-TKI
due to continuous administration of antiangiogenics. It should be noted that in practice,
induction of treatment with ICI-ICI requires close monitoring due to the specific nature of
the AEs and access to a network of specialists and dedicated multidisciplinary consultative
meetings (such as ImmunoTox).

3.5. Treatment Sequence: Second-Line and Subsequent Therapies

The therapeutic strategy is crucial for patients with a good prognosis: they have a
life expectancy of several years and therefore a higher probability of receiving many lines
unlike I/P patients. For the time being, there is no gain in OS, so it is too early to know
whether a sequential approach with an antiangiogenic in the first-line treatment, based
on the often-predominant angiogenic profile, and then immunotherapy in the second-line
treatment, would really be inferior to a combination strategy from the outset. In patients
with a good prognosis and a small-volume tumor for which a CR is achievable, the notion
of the second-line treatment and the strategy of subsequent lines are important to consider.
Based on data from the favorable prognostic patient group in the CheckMate-214 study [6],
more than 50% of patients survived at 48 months (with an HR for OS of 0.69 in the
NIVO + IPI arm vs. 0.65 in the SUN arm). However, there are numerous treatment options
after a first-line treatment of SUN or post-NIVO + IPI, but fewer after
CABO + NIVO or PEMBRO + LENVA. Indeed, after treatment with CABO, which has
a strong anti-VEGFR2 effect, no solid data suggest the efficacy of SUN or AXI. It should
be noted that HIF (Hypoxia Inducible Factor) inhibitors are being evaluated after these
first-line strategies [34].

In patients with I/P risk who have received a first-line therapy with ICI-ICI combina-
tion, the question that arises is which TKI to choose for second-line therapy? A retrospective
trial in 33 patients in the CheckMate 214 trial who received second-line TKI after ICI-ICI
reported a median PFS of 8 months for first-generation TKI (sunitinib/pazopanib) and
7 months for second-generation TKI (axitinib/cabozantinib) (p = 0.66) [35]. This retrospec-
tive trial did not validate the feasibility of a second-line treatment by TKI after ICI-ICI
or the choice of the first- or second-generation TKI molecule. Dudani et al. [36], using
IMDC data, compared the efficacy of second-line treatment after ICI-ICI NIVO + IPI
or after ICI-TKI. A total of 113 patients received ICI-TKI and 75 ICI-ICI in the first-line
treatment, and 34 patients (30%) in the ICI-TKI group and 30 patients (40%) in the ICI-
ICI group received a second-line treatment, mainly VEGF TKI (axitinib, cabozantinib,
lenvatinib + everolimus, pazopanib and sunitinib). The second line response rate was 15%
in the ICI-TKI group vs. 45% post-ICI-ICI (p = 0.04); however, the time to treatment failure
(TTF) was not statistically different (3.7 vs. 5.4 months; p = 0.4). Updating of data in 142 pa-
tients, 103 of whom had received the second-line treatment, confirmed these results with a
response rate that remained higher after ICI-ICI (37% vs. 12%, p < 0.01), but with no differ-
ence in OS or TTF [37]. Finally, a phase II study evaluating PEMBRO + LENVA after ICI, pre-
sented by Lee et al at ASCO 2020, reported an ORR of 47% in the 38 patients who received
NIVO + IPI in first line [38]. The choice of TKI must therefore consider the patient’s profile
and the fact that a proportion of patients will not reach a third-line treatment. However,
the optimal sequence remains to be validated in the trials.

Another question is: Is the introduction of an anti-CTLA-4 in salvage therapy after a
lack of response to an anti-PD-1 monotherapy (NIVO or PEMBRO) in the first-line treatment
of interest? To date, the only data on the use of NIVO + IPI after prior anti-PD-(L)1 failure
are based on four non-randomized phase II trials that were presented at the ESMO 2019
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(TITAN-RCC) and ASCO 2020 (FRACTION-RCC, OMNIVORE, and HCRN GU16-260)
congresses [39–42]. The pooled analysis of the four studies (n = 237 patients) confirmed a
low response rate of 10.0% associated with 27.0% of grade ≥3 AEs [43]. Finally, a small
retrospective study of 45 patients reported results of the combination of NIVO + IPI in
second-line treatment post-anti-PD-1 alone or in combination and/or post-TKI: after a
median follow-up of 12 months, the ORR was 20% and the median PFS was 4 months
(0.8–19 months) [44]. Overall, the combination of NIVO (anti-PD-1) + IPI (anti-CTLA-4) in
patients who have already received anti-PD-(L)1 treatment, but no anti-CTLA-4, did not
seem an option to retain and supported administering anti-CTLA-4 only in the setting of
first-line treatment.

4. Outlook

Beyond sequential therapeutic strategy trials, researching biomarkers predictive of
response to ICI is also essential. Among the biomarkers studied is the PD-L1 status,
but also the molecular profiling of the tumor. Thus, the BIONIKK study assessed personal-
ized treatments with ICI alone or ICI-ICI or TKI according to tumor molecular character-
istics in mccRCC [45]. Using an expression signature of 35 genes, patients were divided
into four molecular groups (1 to 4). Patients in groups 1 and 4 were randomized to receive
NIVO alone or NIVO + IPI (four administrations) followed by NIVO alone. Patients in
groups 2 and 3 were randomized to receive either NIVO + IPI followed by NIVO alone
or a TKI (sunitinib or pazopanib) according to the investigator. The study questioned
the interest of establishing a routine tumor molecular profile to optimize the choice of
treatment between immunotherapy monotherapy, or an ICI-ICI or ICI-TKI combination.
First results presented at the 2019 ESMO meeting were encouraging [46].

Finally, other developments in the therapeutic arsenal are expected in the coming years
with, on one hand, potential intensification with first-line triplet CABO + NIVO + IPI and,
on the other, the introduction of anti-PD-1 in the adjuvant setting [47] which may increase
survival but will also impact subsequent lines. Furthermore, the time to progression
(within 6–12 months or more than 12 months after the end of anti-PD-1) will likely influence
the choice.

5. Conclusions

To conclude, currently the PEMBRO + AXI, CABO + NIVO (for all patients), and
NIVO + IPI (for patients with I/P risk) combinations constitute the first-line management
standard for mccRCC. However, multiplication of first-line treatment options continues
and now no less than five combinations have robust data, with unfortunately no direct
comparison study of the different combinations available. The choice of strategy must
therefore be based on efficacy criteria, but also on the patient’s risk profile and tolerance to
each treatment (Table 2), while keeping the options of the subsequent lines in perspective.
Given the complexity of choice, therapeutic sequence data with second-line combinations
will become essential to guide the therapeutic strategy. Even if these combinations were
approved regardless of the tumor PD-L1 status, the use of predictive biomarkers of response
to ICI could, in the future, help determine the best personalized treatment strategy for
each patient.
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Table 2. Parameters guiding the choice of strategy between ICI/ICI and ICI/TKI combinations.

Parameter ICI-ICI ICI-TKI

Prolonged follow-up 3 3

Efficacy: overall CR, OS
ORR, PFS

3

3

3

3

Efficacy: subgroups

IMDC favorable
IMDC

intermediate/poor
PD-L1+
PD-L1-

7

3

3

3

3

3

3

3

Tolerability
Overall

Cardiovascular
Immune-mediated

3

3

7

7

7

3

Quality of life 3 3

Subsequent line options 3 7

Green check mark: in favor; Orange check mark: lacks information or does not allow to conclude; Red cross:
rather in disfavor; CR, complete response rate; ICI, immune checkpoint inhibitors; IMDC, International Metastatic
RCC Database Consortium; ORR, objective response rate; OS, overall survival; PD-L1, Programmed cell death
ligand 1; PFS, progression free-survival; TKI, tyrosine kinase inhibitors.
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