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Abstract

Introduction Renal cell carcinoma (RCC) is one of the most common types of urogenital cancer. The introduction of
immune-based combinations, including dual immune-checkpoint inhibitors (ICI) or ICI plus tyrosine kinase inhibitors (TKIs),
has radically changed the treatment landscape for metastatic RCC, showing varying efficacy across different prognostic
groups based on the International Metastatic RCC Database Consortium (IMDC) criteria.

Materials and methods This retrospective multicenter study, part of the ARON-1 project, aimed to evaluate the outcomes
of favorable-risk metastatic RCC patients treated with immune-based combinations or sunitinib. Patients were assessed for
overall survival (OS), progression-free survival (PFS) and overall response rate. We carried out a survival analysis by a Cox
regression model.

Results A total of 524 favorable-risk patients were included in the analysis. After a median follow-up of 37.2 months, the
median OS in the overall population was 56.1 months. There was no significant difference in OS between patients receiv-
ing sunitinib and those receiving TKI+ICI combinations (p =0.761). Patients on TKI+ICI had significantly longer PFS
compared to patient treated with sunitinib (30.7 vs 22.9 months, p=0.007). Analysis of OS and PFS based on metastatic site
revealed that patients with bone metastases benefited more from ICI plus TKI (56 patients with bone metastases receiving
IO+ TKI, 38 received pembrolizumab plus axitinib, 15 cabozantinib plus nivolumab and 3 pembrolizumab plus lenvatinib),
while sunitinib was more effective for pancreatic and glandular metastases. Additionally, the number of metastatic sites
played a role, with TKI plus ICI showing superiority in patients with a single metastatic site. The time from RCC diagnosis
to metastatic disease also impacted outcomes, with TKI plus ICI being more effective in patients with a shorter interval
(i.e., <36 months).

Conclusions The choice between upfront combination or monotherapy for metastatic favorable prognosis RCC remains a
current issue. While combination therapy offers prolonged PFS, it does not necessarily translate to improve OS compared
to sunitinib. This real-world study supports the superiority in terms of PFS of TKI plus ICI vs TKI monotherapy but not in
OS. Probable, other clinical factors should be taking into account to make clinical treatment decisions in this setting.

Keywords ARON-1 study - Good favorable-risk IMDC criteria - Immunotherapy - Immune-based combinations - Renal
cell carcinoma
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Introduction

Renal cell carcinoma (RCC) is one of the most common
types of urogenital cancer, and it presents metastatic
disease at diagnosis in 25-30% of cases, with a 5-year
mortality rate about 30-40% [1]. First-line treatment of
metastatic clear cell RCC (ccRCC) recently witnessed an
outstanding revolution, with the introduction of immune-
based combinations, where an immune-checkpoint inhibi-
tor (ICI) is combined with either another ICI, or with a
tyrosine kinase inhibitor (TKI) [2-7].

Historically, IMDC criteria classified metastatic RCC
into three prognostic groups and response to first-line
immune-based combinations seems to be profoundly dif-
ferent among these three groups of patients [8]. In all first-
line immune-based combinations studies, prespecified sub-
group analyses showed that favorable-risk patients derive
no statistically significant overall survival (OS) benefit
(either in terms of progression-free survival (PFS) or of
OS as compared to sunitinib, in contrast with intermedi-
ate- and poor-risk patients where a significant OS benefit
is achieved [8, 9]). This difference could lay its rationale
in different underlying biology of the three risk groups,
as emerging from biomarker analysis [10-12]. Favorable-
risk patients seem to present a more angiogenic profile
compared to the immunogenic profile of intermediate- and
poor-risk patients. Furthermore, at least five of the six
individual risk factors which are included into the IMDC
model, when present, point toward a state of inflammation;
consequently, the lack of these factors underlines a not-
inflamed tumor microenvironment where immunotherapy
is known to be less effective. Nonetheless, the trials that
led to the approval of immune-based combinations were
not specifically designed to evaluate survival outcomes
depending on the IMDC risk groups; furthermore, the
number of favorable-risk patients enrolled in pivotal trials
is someway lower than that commonly observed in every-
day clinical practice. Thus, no clear conclusions can be
drawn on the efficacy of combinations in this population,
apart from nivolumab plus ipilimumab that was investi-
gated and approved in intermediate- and poor-risk groups
only, having these two subgroups as its target population
(although all newcomers were allowed to be enrolled).
Nowadays, the combination of pembrolizumab plus axi-
tinib, pembrolizumab plus lenvatinib and nivolumab plus
cabozantinib is approved in all risk groups, while TKI
monotherapy still remains an option for favorable-risk
patients in clinical practice. Unfortunately, no predictive
biomarkers are currently available to aid in the clinical
strategy decision process [13].

The ARON-1 project (NCT05287464) collects real-
world data from multiple oncology centers worldwide
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with the aim of evaluating outcomes of patients with RCC
treated with immune-based combinations [8, 14-16]. In
this multicenter retrospective study, we analyzed favora-
ble-risk metastatic RCC patients treated with immune-
based combinations or sunitinib, in order to investigate
their clinical outcomes. The aim of the present analysis
was the comparison between the efficacy observed in
patients treated with sunitinib alone and patients treated
with a TKI plus ICI combination.

Patients and methods
Study population

We retrospectively collected data from patients
aged > 18 years with a histologically confirmed diagnosis
of RCC and histologically or radiologically confirmed meta-
static disease. We included patients with IMDC favorable-
risk criteria treated with first-line TKI plus ICI combinations
(January 1, 2016 to October 1, 2023) or sunitinib (January
1, 2008 to January 1, 2017) from 55 centers in 18 countries
under ARON-1 trial (NCT05287464).

We retrospectively extracted from patients’ paper and
electronic charts data about age, gender, tumor histology,
nephrectomy, sites of metastases, type of immunocombina-
tion or TKIs and response to therapy according to RECIST
1.1 criteria [17]. Patients with incomplete data on tumor
assessment and/or response to therapy were excluded from
the ARON-1 study.

First-line therapy was continued until the evidence of
clinical and/or radiological tumor progression, unacceptable
toxicities or death. Computed tomography (CT) or magnetic
resonance imaging (MRI) scans were performed following
standard local procedures every 8—12 weeks. Physical and
laboratory tests were carried out every 4—-6 weeks during
patients’ follow-up.

Study endpoints

The primary objective of our retrospective study was to
assess the outcome of favorable-risk patients treated with
first-line immune-combinations or sunitinib for advanced
RCC. Data on tumor response (complete [CR] or partial
responses [PR], stable [SD] or progressive disease [PD])
were collected and analyzed. Overall response rate (ORR)
was calculated as the sum of CR + PR, while overall clinical
benefit (OCB) was calculated as the sum of CR + PR + SD.

OS was calculated from the start of treatment to death
for any cause. Progression-free survival (PFS) was defined
as the time from the start of first-line therapy to radiologi-
cal progression assessed by investigator or death from any
cause, whichever occurred first. Time to second progression
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(PFS2) was defined as the time from the start of first-line
therapy to objective radiological tumor progression on
next-line treatment or death from any cause. Duration of
response (DoR) was defined as the time from the start of
first-line therapy to radiological disease progression or death
in patients who achieved CR or PR. Patients without a tumor
progression to following line of treatment or death or lost at
follow-up at the time of analysis were censored at their last
follow-up date.

Statistical analysis

OS, PFS and PFS2 were estimated using the Kaplan—-Meier
method with Rothman’s 95% confidence intervals (CI), and
comparisons between survival distributions were led by
using the log-rank test. Univariate and multivariate anal-
yses were carried out by using Cox proportional hazard
models, hazard ratio (HR) and their 95% confidence inter-
vals (95%CI). A survival receiver operating characteristic
(ROC) analysis was used to identify potential cutoffs to bet-
ter stratify patients in risk groups. The Chi-square test was
employed to compare groups for categorical variables. Sig-
nificance levels were set at a value of 0.05, and all p values
were two-sided. The statistical analysis was performed by
MedCalc version 19.6.4 (MedCalc Software, Broekstraat 52,
9030 Mariakerke, Belgium).

Results
Study population

We included 3902 patients from the ARON-1 study. Of
them, 524 (13%) presented IMDC favorable-risk criteria
and were included in this analysis (Figure Supplementary
1); 266 patients (51%) were treated with first-line sunitinib
while 258 patients (49%) received first-line immune-based
combinations. The median follow-up time was 37.2 months
(95%CI 25.0-30.0), in the overall study population,
52.7 months (95%CI 48.2-68.0) in patients treated by suni-
tinib and 27.7 months (95%CI 15.7-80.7) in those receiving
TKI plus ICI, reflecting the evolution of first-line treatment
patterns over time.

Median age was 64 years (range 25-88); 75% were males
and 25% females. Tumor histology was ccRCC in 461
patients (88%); in the 63 non-clear cell RCC patients, papil-
lary histology was observed in 45 cases and chromophobe
RCC in 3 (Table 1); sarcomatoid differentiation was reported
in 33 patients (6%). Lung (62%) was the most common met-
astatic sites. Baseline clinical and pathological characteris-
tics of the overall population are shown in Table 1.

Survival analysis

In the overall study population, median OS was 56.1 months
(95%CI 51.8-97.8), while it was not reached in patients
receiving both sunitinib and 10+ TKI (p=0.761, Fig. 1),
without significant differences in terms of 1-year or 2-year
OS rates between the two first-line subgroups (Table 2).

The median PFS in the overall study population was
28.6 months (95%CI 23.5-81.9) and was significantly longer
in patients treated by TKI plus ICI (30.7 months, 95%CI
28.1-35.0 vs 22.9 months, 95%CI 19,7-81,9, p=0.007,
Fig. 1).

When we analyzed patients’ outcome depending on meta-
static sites, no significant OS differences between patients
receiving sunitinib or TKI plus ICI were found in patients
with lung (56.1 months, 95%CI 50.7-97.8 vs NR, 95%CI
NR-NR, p=0.985), bone (51.8 months, 95%CI 40.7-97.8
vs NR, 95%CI NR-NR, p=0.475), liver (47.8 months,
95%CI 30.1-56.1 vs NR, 95%CI NR-NR, p =0.596), brain
(73.9 months, 95%CI 19.8-97.8 vs NR, 95%CI NR-NR,
p=0.282), pancreatic (65.8 months, 95%CI 57.4-73.9 vs
28.9 months, 95%CI 28.9-28.9, p=0.102) or glandular
metastases (59.2 months, 95%CI 48.5-73.9 vs NR, 95%CI
NR-NR, p=0.354). The 2-year OS rate was significantly
higher in patients with bone metastases treated by TKI plus
ICI vs sunitinib (92% vs 82%, p=0.036, Table 2), while
sunitinib was associated with higher 1-year and 2-year
OS rates in both patients with pancreatic (100% vs 93%,
p=0.007 and 99% vs 91%, p=0.010, Table 2) or glandu-
lar metastases (100% vs 94%, p=0.013 and 97% vs 84%,
p=0.002, Table 2).

The median PFS was significantly longer with TKI
plus ICI in patients with bone metastases (31.2 months,
95%CI 18.9-34.8, vs 19.7 months, 95%CI 13.5-33.6,
p=0.049, Fig. 2), while no significant differences were
found in patients with lung (30.7 months, 95%CI 24.0-35.0,
vs 23.5 months, 95%CI 18.1-81.9, p=10.099), liver
(13.4 months, 95%CI 3.0-30.5, vs 22.5 months, 95%CI
13.0-35.0, p=0.101), brain (30.7 months, 95%CI 9.0-30.7,
vs 22.5 months, 95%CI 5.0-51.3, p=0.424), pancreatic
(28.3 months, 95%CI 28.3-28.3, vs 33.6 months, 95%CI
17.3-41.3, p=0.577) or glandular metastases (28.3 months,
95%CI 18.9-32.5, vs 33.6 months, 95%CI 18.3-38.4,
p=0.377).

The best cutoff for the number of metastatic sites was
calculated by ROC curve and resulted > 1; 211 patients
(40%) presented only 1 metastatic site while 313 patients
(60%) reported > 1 metastatic site. No differences between
TKI plus ICI and sunitinib were found in terms of median
OS in both patients with 1 site (NR, 95%CI NR-NR, vs
62.9 months, 95%CI 52.2-89.8, p=0.792) versus > 1 site of
metastasis (51.6 months 95%CI 36.5 51-6 vs 54.8 months,
95%CI1 48.3-97.8, p=0.789).
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Table 1 Baseline patients’ Patients Overall Sunitinib TKI plus ICI p

characteristics 524 (%) 258 (%) 266 (%)
Gender
Male 393 (75) 198 (77) 195 (73) 0.515
Female 131 (25) 60 (23) 71 (27)
Age, years (y) 64 65 64 -
Range 29-88 34-88 29-87
Past nephrectomy 508 (97) 252 (98) 256 (96) 0.408
Clear cell histology 461 (88) 221 (86) 240 (90) 0.385
Sarcomatoid differentiation 33 (6) 21 (8) 12 (5) 0.391
Common sites of metastasis
Lung 324 (62) 159 (61) 165 (62) 0.885
Bone 105 (20) 49 (19) 56 (21) 0.724
Liver 67 (13) 40 (16) 27 (10) 0.208
Brain 24 (5) 14 (5) 10 (4) 0.734
Pancreas 60 (11) 29 (11) 31(12) 0.825
Glandular 98 (19) 40 (16) 58 (22) 0.281
First-line therapy
Sunitinib 258 (49) 258 (100) - -
Pembrolizumab plus axitinib 187 (36) - 187 (70)
Nivolumab plus cabozantinib 54 (10) - 54 (20)
Pembrolizumab plus lenvatinib 25 (5) - 25 (10)
Second-line therapies 230 (44) 149 (58) 77 (29) <0.001
Type of second-line therapy
Cabozantinib 89 (17) 42 (16) 47 (18) -
Nivolumab 40 (8) 40 (16) 0(0)
Everolimus 33 (6) 31(12) 2(1)
Axitinib 20 (4) 14 (5) 6(2)
Sorafenib 17 (3) 17 (5) 0(0)
Clinical trials 12 (2) 5(2) 73)
Sunitinib 7(1) 0(0) 73)
Lenvatinib/everolimus 5(1) 0(0) 5Q2)
Other 3(<D) 0(0) 3(DH)

Bold values indicate the stadistical significance

The median PFS was longer on patients with 1 site
of metastasis receiving TKI plus ICI combination
(35.0 months, 95%CI 28.6-35.0, vs 26.0 months, 95%CI
20.5-72.1, p=0.019, Fig. 2), while no significant differ-
ences were observed in patients with> 1 metastatic sites
(28.3 months, 95%CI 23.8-32.5, vs 20.4 months, 95%CI
17.9-81.9, p=0.150).

Patients were further stratified based on the time from
RCC diagnosis to metastatic disease. Figure 3 illustrates
the 1-year and 2-year OS rates of first-line TKI plus ICI
and sunitinib according to the time from RCC diagnosis to
metastatic disease, showing that the growth of the latter cor-
relates with an increase of patients still alive with TKIs and
a reduction of the rates observed with TKI plus ICI (Fig. 3).

Finally, we compared the effectiveness obtained by the
three distinct TKI plus ICI combinations. In particular, the
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1-year and 2-year OS rates were 91% and 78% in patients
treated by pembrolizumab plus axitinib, 100% and 90% with
nivolumab plus cabozantinib and 90% and 79% with pem-
brolizumab plus lenvatinib. The differences were statistically
significant in terms of both 1-year (p =0.006) and 2-year OS
rates (p=0.048) in favor of the nivolumab plus cabozantinib
combination.

Response to first-line therapy

In the overall study population, we reported 6% CR, 46%
PR, 40% SD and 8% PD. Patients treated by TKI plus ICI
showed 9% of CR, 44% PR, 39% SD and 8% PD, while in
the sunitinib subgroup we observed 4% of CR, 46% PR, 41%
SD and 9% PD. The OCB and ORR were 92% and 53% for
10+ TKI and 91% and 50% for sunitinib.
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Fig. 1 Overall survival and progression-free survival in favorable-risk RCC patients treated by 10 + TKI or sunitinib

Table2 1-year and 2-year overall survival rates (%) by type of first-
line therapy

Patients Sunitinib % TKIplusICI % p

Overall study population

1-year OS rate 96 95 0.734
2-year OS rate 88 88 1.000
Lung metastases

1-year OS rate 97 95 0.472
2-year OS rate 89 88 0.825
Bone metastases

1-year OS rate 94 96 0.518
2-year OS rate 82 92 0.036
Liver metastases

1-year OS rate 93 86 0.107
2-year OS rate 78 69 0.150
Pancreatic metastases

1-year OS rate 100 93 0.007
2-year OS rate 99 91 0.010
Glandular metastases

1-year OS rate 100 94 0.013
2-year OS rate 97 84 0.002
1 site of metastasis

1-year OS rate 99 98 0.562
2-year OS rate 93 92 0.789
> | site of metastasis

1-year OS rate 94 93 0.755
2-year OS rate 85 85 1.000

Bold values indicate the stadistical significance

We summarized the responses to therapy in the different
RCC subgroups in Table 3. Sunitinib showed better OCB
in patients with liver, pancreatic or glandular metastases,
while we observed a significant difference in favor of TKI
plus ICI in patients with 1 site of metastasis and patients
with a time interval between RCC diagnosis and metastatic
disease < 36 months (Table 3).

One-hundred and thirty-eight (52%) and 130 patients
(50%) reported CR or PR with TKI plus ICI or sunitinib,
respectively. The median DoR was longer in patients receiv-
ing TKI plus ICI (NR, NR-NR) vs 31.6 months (95%CI
20.7-81.9, p <0.001, Figure Supplementary 2).

Furthermore, we focused on the rates of CR and PD as
best response to first-line therapy based on the time from
RCC diagnosis to metastatic disease, showing that patients
recurred within 36 months are characterized by -13% of PD
with sunitinib and -5% of CR with TKI plus ICI compared
to those relapsed over 36 months (Fig. 4).

Second-line therapies and PFS2

Ninety-seven patients (37%) progressed during first-line
TKI plus ICI; of these, 77 (79%) were fit for second-line
treatments. On the other hand, 176 (68%) progressed dur-
ing first-line sunitinib, whose 149 patients (58%) received
second-line therapies, respectively (Table 1).

No differences were found in terms of median PFS2,
which was NR (95%CI NR-NR) with TKI plus ICI and
44.1 months (95%CI 36.8-82.3, p=0.706, Figure Supple-
mentary 3) with sunitinib, as well as comparing 2-year PFS2
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Fig.2 Progression-free survival in favorable-risk RCC patients treated by 10 4+ TKI or sunitinib based on metastatic site and number of sites

100
99
98
97
96
95
94
93
92
91
920
89
88
87
86
85
84
83
82
81
80
79
78
A e D

BT svmcteism o oo e e

75

1y- and 2y-OS rates by first-line therapy

1y-OS rate (I0+TKI)

==g==1y-OS rate (Sunitinib)

2y-0S rate (I0+TKI)

2y-0S rate (Sunitinib)

<18 MONTHS

<24 MONTHS <30 MONTHS

<36 MONTHS

>36 MONTHS >60 MONTHS >84 MONTHS

Time from RCC diagnosis to metastatic disease

Fig.3 1-year and 2-year OS rates according to the time from RCC diagnosis to metastatic disease in favorable-risk patients treated by 10 + TKI

or sunitinib

@ Springer



Cancer Immunology, Immunotherapy

(2025) 74:65

Page7of 11 65

Table 3 Response to first-line therapy in distinct RCC subgroups

Table 3 (continued)

Patients Overall %  Sunitinib % TKIplus p Patients Overall %  Sunitinib % TKIplus p
ICI % ICI %
Overall study population Time to metastases> 36 months
Complete remission 6 4 9 0.551 Complete remission 5 4 7 0.370
Partial response 46 46 45 Partial response 51 48 54
Stable disease 38 41 38 Stable disease 39 44 33
Progressive disease 8 9 8 Progressive disease 5 4 6
Lung metastas‘es. Bold values indicate the stadistical significance
Complete remission 6 3 9 0.271
Partial response 49 48 50
Stable disease 37 39 34 rates (70% vs 78%, p=0.198) and 3y-PFS2 rates (59% vs
Progressive disease 8 10 7 60%. »=0.886).
Bone metastases
Complete remission 4 0 4 0.187 Univariate and multivariate analyses
Partial response 45 46 44
itable dl.seai;f ;2 :6 ?(9) At univariate analysis, the presence of liver metastases was
rogressive disease the only factor associated with OS (Table 4). As for PFS,
Liver metastases . .
non-clear cell histology, the presence of liver metastases and
Complete remission 5 5 5 <0.001 . . s .
Partial 2 45 57 the choice of first-line sunitinib were significantly correlated
artiaf response with worst PFS (Table 4). We further performed univariate
Stable disease 36 39 32 L . . .
and multivariate analyses in patients treated with 10 4+ TKI
Progressive disease 20 11 36 . .. s .
» . and in those receiving sunitinib. The results are reported in
ancreatic metastases Table Supplementary 1 and Table Supplementary 2.
Complete remission 12 5 14 <0.001
Partial response 55 59 62
Stable dlhseaseT 29 36 17 Discussion
Progressive disease 4 0 7
glandlular met.asfases ; 3 . 0.021 To clarify whether patients with metastatic RCC initially
On.lp ete remission ) require combination therapy (TKI plus ICI) or if a thera-
Partial response 47 54 42 . . .
) peutic sequence (i.e., a single-agent TKI followed by an ICI
Stable disease 40 41 39 . . .
o upon progression) may be a reasonable option, remains an
Progressive disease 6 2 8 . .
1 ) open question. Indeed, the data observed in sub-analyses of
Cme (l)f metas,ms.ls o A " 0.012 randomized studies and those obtained through meta-analy-
Pon,lpl ete remission 40 37 3 ) ses on both pooled and literature data seem to be consistent
Sarsla ;,eSP onse 45 e P with each other: for favorable-risk patients the combination
Pta ¢ l,seaf; ; s ) of TKI plus ICI offers a clear advantage in terms of PFS,
r(])grlesswe lsease. but no advantage in OS compared to monotherapy with TKI
oLt ametaas . . 1 (sunitinib) [2-6,9, 18, 1]
On.]p ele remission ' If we leave aside the patients who are not candidates for
Partial response 50 53 46 . e .
. immunotherapy and who therefore have sunitinib as their
Stable disease 36 37 34 . . . . . .
P e di X ; i main first-line option, the question that arises for oncologists
rogressive disease is whether it makes sense in the first-line setting. To offer a
Time to metastases < 36 months L. .
o combination therapy burdened with more adverse events (as
Complete remission 8 4 12 0.040 . . .
Partial 10 5 37 well as economical costs) to achieve a longer disease control
artia r.eSp onse (i.e., a longer PFS), despite the comparable OS results that
Stable disease 40 36 43 - . .
o can be achieved through a sequential strategy (i.e., TKI fol-
Progressive disease 12 17 8

lowed by ICI), surely endowed with fewer adverse events
(and lesser costs).

In this context, we should also take into account the
efficacy results derived from the present study, conducted
globally on more than 500 patients. At first glance, our data
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Rate of CR and PD as best response by type first-line therapy
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Fig.4 Rate of CR and PD as best response by type first-line therapy

seem to be consistent with what has already been observed
in randomized clinical trials and meta-analyses [2-6, 9, 18,
19]. Specifically, the PES and DoR were significantly longer
in patients treated with TKI plus ICI compared to patients
treated with sunitinib, while the PFS2 and OS were com-
parable in the two groups (Table 2, Table 4, Fig. 1). The
combination of nivolumab plus cabozantinib showed higher
survival rates at 1 year and 2 year compared to other com-
binations, a finding to be considered cautiously, although it
is in accordance with some recent network meta-analyses
[20, 21].

The answer to the above question from the clinician’s
point of view does not appear to be trivial. Even though most
patients in the favorable prognostic category according to
IMDC may achieve long-term survival with the sequential
use of a TKI followed by an ICI, some patients may benefit
more from the upfront use of an immune-based combination.
Our results seem to shed some light on this issue.

Firstly, looking at the site of metastases, we observed
significantly better OS and PFS in patients treated with TKI
plus ICI compared to those treated with sunitinib in the pres-
ence of bone metastases (Figure Supplementary 4). On the
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other hand, patients treated with sunitinib yielded a better
survival and disease control rates compared to those treated
with the combination in the case of pancreatic and glandular
metastases (Table 2, Figure Supplementary 4). One possible
explanation may lie in the fact that pancreatic metastases
(and possibly those in glandular sites) are characterized by
a more indolent biology, pronounced angiogenesis, contrib-
uting to their favorable prognosis and sensitivity to antian-
giogenic drugs.

Recent data suggest that metastatic organotropism may
indicate a specific inherent biology mechanism of pancreatic
metastases with prognostic and treatment implications that
may differ from other sites of disease [22].

The number of metastatic sites seems to be another rel-
evant factor, as the benefit in terms of both PFS and response
rate for the TKI plus ICI combination in the present study
appears to be confined to patients with a single site of
metastatic disease, this observation looks not immediately
explainable, although the fact that a complete response is
more likely in these cases (Fig. 2, Table 3) may account for
this finding.



Cancer Immunology, Immunotherapy (2025) 74:65

Page9of 11 65

Moreover, the timing of recurrence appears to be another
factor to consider. Our results showed that in patients with
a time interval between RCC diagnosis and metastatic dis-
ease of fewer than 36 months, the use of the TKI plus ICI
combination is superior in terms of disease control rate and
1-year and 2-year OS rates compared to sunitinib (Table 3,
Fig. 3—4, Table Supplementary 1). Intriguingly, for patients
who relapsed beyond 36 months, sunitinib appears to be
more effective than the combination (Fig. 3). The time
between RCC diagnosis and the appearance of metastases
is likely an important indicator of the disease’s biology: it is
indirectly estimated within the IMDC prognostic classifica-
tion through the parameter of the time between diagnosis
and the start of systemic treatment. The longer this time
(as well as the time to recurrence), the more responsive to
angiogenic agents appears to be the disease [23].

Among the study’s limitations, we can recognize its
retrospective nature, the different duration of follow-up
(longer for the sunitinib-treated group, as expected) and the
different proportion of patients who received second-line
treatment between the two patient groups (higher in those
who received sunitinib). Moreover, the lack of information
regarding favorable-risk patients makes it difficult to com-
pare with our results in terms of subgroups analysis.

In conclusion, in this wide real-world population of
patients with metastatic RCC with a favorable-risk profile
according to IMDC, the superiority of the TKI plus ICI com-
bination over sunitinib is confirmed in terms of PFS but not
in terms of OS. Some patients selected by site/number of
metastases and interval between the initial diagnosis and
recurrence may benefit more from either the combination
or sunitinib monotherapy.
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tary material available at https://doi.org/10.1007/s00262-024-03897-x.
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