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Abstract
Background Immuno-oncology combinations have achieved survival benefits in patients with metastatic renal cell carci-
noma (mRCC).
Objective The ARON-1 study (NCT05287464) was designed to globally collect real-world data on the use of immuno-
combinations as first-line therapy for mRCC patients.
Patients and Methods Patients aged ≥ 18 years with a cytologically and/or histologically confirmed diagnosis of mRCC 
treated with first-line immuno-combination therapies were retrospectively included from 47 International Institutions from 
16 countries. Patients were assessed for overall survival (OS), progression-free survival (PFS), and overall clinical benefit 
(OCB).
Results A total of 729 patients were included; tumor histology was clear-cell RCC in 86% of cases; 313 patients received 
dual immuno-oncology (IO + IO) therapy while 416 were treated with IO-tyrosine kinase inhibitor (IO + TKI) combina-
tions. In the overall study population, the median OS and PFS were 36.5 and 15.0 months, respectively. The median OS was 
longer with IO+TKI compared with IO+IO therapy in the 616 patients with intermediate/poor International mRCC Data-
base Consortium (IMDC) risk criteria (55.7 vs 29.7 months; p = 0.045). OCB was 84% for IO+TKI and 72% for IO + IO 
combination (p < 0.001).
Conclusions Our study may suggest that immuno-oncology combinations are effective as first-line therapy in the mRCC 
real-world context, showing outcome differences between IO + IO and IO + TKI combinations in mRCC subpopulations.
Clinical Trial Registration NCT05287464.

Key Points 

We showed real-world data on the use of immuno-com-
binations in patients with metastatic renal cell carci-
noma.

Our data seem to suggest a better outcome for patients 
treated with immunotherapy plus anti-angiogenic agents 
compared with dual immunotherapies.
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The ARON-1 study collected data of patients treated 
from January 1, 2016 to July1, 2022 in 47 International 
Institutions from 16 countries. Clinical data and laboratory 
parameters from patients’ paper and electronic charts were 
collected. The study population included adults with clear-
cell RCC (ccRCC) or non-clear-cell RCC (nccRCC). Data 
on histology, nephrectomy status, International mRCC 
Database Consortium (IMDC) criteria, sites of metastases, 
type of immuno-combination, and response to therapy were 
retrospectively collected. Patients without enough data on 
tumor assessment or response to therapy were excluded from 
our study.

Follow-up was usually carried out by means of physical 
examination and laboratory tests every 4–6 weeks, while 
imaging was performed following standard local procedures 
every 8–12 weeks.

2.2  Study Endpoints

Disease status was evaluated using standard RECIST 1.1 
criteria [20]. Overall survival (OS) was calculated from the 
start of first-line immuno-oncology combination until death. 
Progression-free survival (PFS) was defined as the time from 
the start of treatment to progression or death from any cause, 
whichever occurred first. Patients without tumor progression 
or death or lost to follow-up at the time of the analysis were 
censored at the last follow-up visit. Data on tumor response 
(complete [CR] or partial responses [PR], stable [SD] or 
progressive disease [PD]) were collected and analyzed.

2.3  Statistical Analysis

The Kaplan-Meier method with Rothman’s 95% confidence 
intervals (CI) was used to estimate the survival curves of 
both OS and PFS. Comparisons were performed using 
the log-rank test. Univariate and multivariate analyses 
were carried out with Cox proportional hazard models. A 
survival receiver operating characteristic (ROC) analysis 
was adopted to identify potential cut-offs that better stratify 
patients into risk groups. The chi-square test was used to 
compare categorical endpoints. Differences were considered 
statistically significant when the p value was <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).

The research was carried out in accordance with approval 
from the ethics committee of the Marche Region (2021-492) 
and was performed in accordance with the Declaration of 
Helsinki.

1 Introduction

Renal cell carcinoma (RCC) is one of the most frequent 
urinary tract tumors worldwide, and its incidence has been 
predicted to increase in the coming years [1, 2]. About 30% 
of patients present with local or distant recurrence after 
nephrectomy for localized disease [3]. Systemic treatment of 
metastatic RCC (mRCC) has been completely revolutionized 
by the development of immunotherapy-based combinations, 
which have improved the outcome and quality of life of 
mRCC patients [4–13].

Two distinct type of immuno-oncology (IO) combina-
tions have been developed. The first one, defined as IO+IO, 
involves the use of two different immune checkpoint inhibi-
tors, anti-programmed death (PD)-1 nivolumab and anti-
cytotoxic T-lymphocyte antigen 4 (CTLA-4) ipilimumab. 
The second combination, defined as IO + tyrosine kinase 
inhibitors (TKIs), involves the use of agents directed against-
PD1 (nivolumab, pembrolizumab) or its ligand PD-L1 
(avelumab, atezolizumab) combined with anti-vascular 
endothelial growth factor (VEGF) monoclonal antibody 
(bevacizumab) or VEGF receptors (VEGFR)-TKIs (axitinib, 
lenvatinib, cabozantinib) [4–13].

Although the rate of patients experiencing progression 
as best response (defined as primary refractory) to immune-
based combinations is significantly lower than with anti-
VEGFR TKIs [14–16], the necessity of identifying potential 
factors influencing their prognosis still represents a hot topic 
for uro-oncologists.

Currently, the choice of the best combination is mainly 
based on patients’ clinical and histological characteristics 
and, even more, on clinicians’ experience. In this scenario, 
real-world data may offer a crucial contribution to guide the 
decision-making process in patients with mRCC [17–19]. 
The ARON project has been designed to create a global 
network to allow uro-oncologists to share and discuss 
their experiences on the use of immunotherapy and other 
emerging drugs for patients with genitourinary tumors. 
Specifically, the ARON-1 study (ClinicalTrials.gov identifier 
NCT05287464) was designed to globally collect real-world 
data on the use of immuno-oncologycombinations as first-
line therapy for mRCC.

2  Patients and Methods

2.1  Study Population

The ARON-1 study (NCT05287464) retrospectively 
collected data from patients aged ≥ 18 years with a 
cytologically and/or histologically confirmed diagnosis of 
mRCC treated with first-line immuno-combination therapies.
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3  Results

3.1  Study Population

Seven hundred and twenty-nine patients were included in our 
analysis. The median follow-up time was 18.1 months (95% 
CI 14.4−67.8); 540 patients (74%) were male. The median 
age was 63 years (range 25−88). Tumor histology was pre-
dominantly ccRCC (625, 86%); among the 104 nccRCC 
patients, histology showed a papillary type I or II RCC in 
28 cases and chromophobe RCC in 11 cases (Table 1); sar-
comatoid differentiation was observed in 117 patients (16%).

Lung (70%), lymph nodes (51%), and bone (34%) were 
the most common sites of metastasis. Basing on IMDC 
criteria, 113 patients (16%) were at favorable risk, 425 (58%) 
at intermediate risk, and 191 (26%) at poor risk. Patients’ 
characteristics are summarized in Table 1. No significant 
differences were found in terms of baseline clinico-
pathological features between patients receiving IO + IO and 
those treated with IO + TKI, except for a higher proportion 
of patients with lung metastases treated with nivolumab and 
ipilimumab and for a different IMDC group stratification, 
related to the fact that the IO + IO combination was approved 
only for intermediate- and poor-risk RCC patients (Table 1).

Nivolumab and ipilimumab comprised first-line therapy 
in 313 patients (43%), while 416 patients (57%) received 
IO + TKI combinations; by the time of analysis, 101 (32%) 
and 60 patients (14%), respectively, treated with IO + IO or 
IO + TKI had died at the time of analysis.

3.2  Survival Analysis

In the overall study population, the median OS was 36.5 
months (95% CI 24.8−60.8). One hundred and sixty-one 
patients (22%) were dead at the time of analysis. Male 
patients showed longer median OS than females, although 
the difference was not statistically significant (55.8 vs 28.4; 
p = 0.104, Fig. 1). Furthermore, no statistically significant 
differences were observed between patients aged ≥ 70 years 
and < 70 years (28.1 months, 95% CI 25.9−60.8, vs 41.0 
months, 95% CI 32.7−55.7; p = 0.117, Fig. 1).

In patients with good-, intermediate- and poor-risk crite-
ria, the median OS was not reached (NR, 95% CI NR−NR), 
55.7 months (95% CI 28.4−60.8), and 19.2 months (95% CI 
12.5−32.7), respectively (p  <  0.001, Fig.  1). Previous 
nephrectomy was associated with median longer OS (55.7 
months, 95% CI 41.0−60.8, vs 18.4 months, 95% CI 
16.2−28.1; p < 0.001, Fig. 1).

Patients with ccRCC showed longer median OS compared 
with those with nccRCC histology (41.0 months, 95% CI 
29.7−60.8, vs 18.0 months, 95% CI 12.6−36.5; p = 0.005, 
Fig. 1). Of note, the presence of sarcomatoid differentiation 

was correlated with shorter median OS (26.4 months, 
95% CI 20.0−41.0, vs 36.5 months, 95% CI 28.4−60.8; 
p = 0.014, Fig. 1).

The best cut-off for the number of metastatic sites was 
> 3, calculated by ROC curve. In our study population, 
141 patients (19%) presented with more than three met-
astatic sites and had a significantly shorter median OS 
(22.1 months, 95% CI 16.8−41.0) compared with patients 
with three or fewer metastatic sites (55.7 months, 95% CI 
30.7−60.8; p < 0.001; Fig. 2). Brain metastases were asso-
ciated with the worst median OS (18.4 months, 95% CI 
13.2−41.0 vs 36.5 months, 95% CI 29.7−60.8; p = 0.024, 
Fig. 2), followed by bone (26.0 months, 95% CI 20.0−29.7 
vs 60.8 months, 95% CI 36.5−NR; p < 0001, Fig. 2) and 

Table 1  Patients’ characteristics

Statistically significant values are reported in bold
IMDC International mRCC Database Consortium, IO immuno-oncol-
ogy, RCC  renal cell carcinoma, TKI tyrosine kinase inhibitor

Patients Overall
729 (%)

IO + IO
313 (%)

IO + TKI
416 (%)

p value

Follow-up, median (m) 18.1 18.8 17.6
95% CI 14.4–67.8 15.5–88.8 16.9–64.3
Gender
 Male 540 (74) 234 (75) 306 (74) 0.714
 Female 189 (26) 79 (25) 110 (26)

Age, years (y) 63 63 63
 Range 25–88 31–88 25−85

Metastatic at diagnosis 409 (56) 187 (60) 222 (53) 0.086
> 3 metastatic sites 141 (19) 64 (20) 77 (19) 0.512
Past nephrectomy 471 (65) 208 (66) 263 (63) 0.367
Clear-cell histology 625 (86) 271 (87) 354 (85) 0.571
IMDC risk stratification
 Favorable risk 113 (16) 10 (3) 103 (25) < 0.001
 Intermediate risk 425 (58) 202 (65) 223 (54)
 Poor risk 191 (26) 101 (32) 90 (21)

Common sites of metastasis
 Lung 505 (70) 231 (74) 274 (66) 0.022
 Lymph nodes 372 (51) 163 (52) 209 (50) 0.624
 Bone 251 (34) 112 (36) 139 (33) 0.505
 Liver 133 (18) 58 (19) 75 (18) 0.862
 Brain 53 (7) 23 (7%) 30 (7) 0.944

Type of immuno-combination
 Nivolumab plus ipili-

mumab
313 (43) 313 (100)

 Pembrolizumab + 
axitinib

318 (44) 318 (76)

 Nivolumab + cabozan-
tinib

54 (7) 54 (13)

 Avelumab + axitinib 30 (4) 30 (7)
 Pembrolizumab + 

lenvatinib
14 (2) 14 (4)
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liver metastases (28.4 months, 95% CI 19.1−60.8 vs 41.0 
months, 95% CI 29.7−60.8; p = 0.024, Fig. 2).

In the overall study population, median PFS was 15.0 
months (95% CI 12.2−17.1). No statistically significant 
differences in terms of PFS were found between men and 
women (14.6 months, 95% CI 12.0−17.0 vs 15.9 months, 
95% CI 9.9−44.5; p = 0.979) and between patients aged 

≥ 70 years and < 70 years (15.5 months, 95% CI 10.4−21.5, 
vs 15.0 months, 95% CI 12.2−18.8; p = 0.742).

Patients with good, intermediate, and poor risk 
criteria showed a median PFS of 28.4, 15.0, and 11.0 
months, respectively (p < 0.001, Fig. S1 in the electronic 
supplementary material [ESM]). Longer median PFS was 
observed in patients who underwent previous nephrectomy 

Fig. 1  Median overall survival 
in metastatic renal cell carci-
noma (mRCC) patients treated 
with first-line immuno-com-
binations stratified by clinico-
pathological features
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(20.1 months, 95% CI 15.9−25.1, vs 9.0 months, 95% 
CI 6.8−11.3; p < 0.001, Fig. S1, see ESM), while no 
significant difference was found between ccRCC and 
nccRCC patients (15.2 months, 95% CI 12.2−18.7, vs 
13.0 months, 95% CI 6.9−25.1; p = 0.168). Sarcomatoid 
differentiation was correlated with shorter PFS (6.7 
months, 95% CI 5.5−15.8, vs 15.5 months, 95% CI 
12.9−21.6, p < 0.001, Fig. S1, see ESM), as well as the 
presence of more than three metastatic sites (6.9 months, 
95% CI 4.8−11.3, vs 16.4 months, 95% CI 14.1−21.5; 
p  <  0.001, Fig. S1, see ESM). Bone metastases were 
associated with worst PFS (10.4 months, 95% CI 8.0−12.9, 
vs 20.1 months, 95% CI 15.2−28.4; p < 0.001, Fig. S1, see 
ESM), while no statistically significant differences were 

found with the presence of liver (11.3 months, 95% CI 
7.5−21.7, vs 15.8 months, 95% CI 12.9−18.8; p = 0.129) 
or brain metastases (10.4 months, 95% CI 5.5−13.0, vs 
15.8 months, 95% CI 12.9−18.8; p = 0.088).

3.3  Role of Prognostic Factors

In the univariate analysis, IMDC criteria, previous 
nephrectomy, tumor histology, sarcomatoid differentiation, 
number of metastatic sites greater than three, bone, liver 
and brain metastases were significant predictors of OS 
(Table  2). At multivariate analysis, IMDC criteria, 
previous nephrectomy, tumor histology, sarcomatoid 

Fig. 2  Median overall survival in metastatic renal cell carcinoma (mRCC) patients treated with first-line immuno-combinations stratified by 
number and type of metastatic site
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differentiation, and bone metastases proved to be 
significantly associated with OS (Table 2).

As for PFS, previous nephrectomy, sarcomatoid differ-
entiation, number of metastatic sites greater than three, 
and bone metastases were significantly associated with OS 
in both univariate and multivariate analyses, while IMDC 
criteria did not prove to be significantly correlated with 
PFS in the multivariate analysis (Table 2).

3.4  Comparison of Overall Survival: IO + IO vs 
IO + TKI

At the time of data cut-off, nivolumab plus ipilimumab 
was ongoing in 158 of the 313 patients. The median fol-
low-up time for this combination was 18.8 months (95% 
CI 15.5−88.8). At the time of data cut-off, treatment with 
IO + TKI was ongoing in 307 of the 416 patients, with a 
median follow-up time of 17.6 months (95% CI 16.9−64.3). 
Second- and third-line treatments stratified by first-line 
immuno-combination are reported in Table S1 (see ESM).

In the 616 patients with intermediate/poor IMDC risk 
criteria, the use of an IO + TKI combination yielded a 
longer median OS, as compared with the IO+IO doublet 
(55.7 months, 95% CI 27.3−60.8, vs 29.7 months, 95% CI 
25.9−41.0; p = 0.045, Fig. 3).

We further stratified IMDC intermediate-/poor-risk 
patients by clinico-pathological features. Stratified by sex, 
no significant differences were observed in male patients 
treated with IO + TKI versus IO + IO (male: 55.7 months, 
95% CI 22.1−60.8, vs NR, 95% CI NR−NR; p = 0.364; 
females: NR, 95% CI NR−NR, vs 25.0 months, 95% CI 
16.0−41.0; p = 0.089). The two combinations showed 
similar median OS in intermediate-/poor-risk patients aged 
> 70 years (IO+TKI: 28.1 months, 95% CI 18.4−60.8, vs 
IO+IO: 26.4 months, 95% CI 22.2−28.4; p = 0.859).

A trend toward a longer median OS was observed in 
intermediate-/poor-risk patients who underwent nephrec-
tomy treated with IO + TKI, although the difference 
was not statistically significant (55.7 months, 95% CI 
32.7−60.8, vs 41.0 months, 95% CI 29.7−41.0; p = 0.682).

Table 2  Univariate and multivariate analyses of predictors of progression-free survival and overall survival in mRCC patients treated with first-
line immuno-combinations

Statistically significant values are reported in bold
ccRCC  clear-cell renal cell carcinoma, CI confidence interval, HR hazard ratio, mRCC  metastatic renal cell carcinoma, nccRCC  non-clear-cell 
renal cell carcinoma, OS overall survival, PFS progression-free survival

Univariate Cox regression Multivariable Cox regression

HR (95% CI) p value HR (95% CI) p value

Overall survival
 Gender (F/M) 1.32 (0.94−1.84) 0.104
 Age (≥ 70 years vs < 70 years) 1.17 (0.69−2.00) 0.563
 IMDC prognostic group 2.31 (1.77−3.01) < 0.001 1.71 (1.27−2.29) < 0.001
 Nephrectomy (yes vs no) 0.37 (0.27−0.51) < 0.001 0.44 (0.31−0.61) < 0.001
 Histology (ccRCC vs nccRCC) 0.56 (0.38−0.84) 0.005 0.56 (0.37−0.84) 0.005
 Sarcomatoid features (yes vs no) 1.59 (1.09−2.32) 0.015 1.64 (1.11−2.43) 0.014
 Number of metastatic sites > 3 2.00 (1.43−2.80) < 0.001 1.23 (0.82−1.84) 0.311
 Bone metastases (yes vs no) 1.88 (1.38−2.57) < 0.001 1.53 (1.09−2.14) 0.013
 Liver metastases (yes vs no) 1.49 (1.05−2.12) 0.025 1.11 (0.76−1.63) 0.594
 Brain metastases (yes vs no) 1.73 (1.07−2.79) 0.025 1.51 (0.91−2.52) 0.114

Progression-free survival
 Gender (M/F) 1.00 (0.76−1.32) 0.980
 Age (≥ 70 years vs < 70 years) 1.05 (0.80−1.37) 0.742
 IMDC prognostic group 1.63 (1.34−1.99) < 0.001 1.20 (0.96−1.49) 0.116
 Nephrectomy (yes vs no) 0.54 (0.42−0.69) < 0.001 0.57 (0.44−0.75) < 0.001
 Histology (ccRCC vs nccRCC) 0.80 (0.57−1.10) 0.170
 Sarcomatoid features (yes vs no) 1.71 (1.27−2.29) < 0.001 1.74 (1.28−2.35) < 0.001
 Number of metastatic sites > 3 1.91 (1.46−2.50) < 0.001 1.49 (1.12−1.98) 0.006
 Bone metastases (yes vs no) 1.69 (1.33−2.16) < 0.001 1.38 (1.07−1.79) 0.013
 Liver metastases (yes vs no) 1.25 (0.93−1.68) 0.131
 Brain metastases (yes vs no) 1.43 (0.95−2.16) 0.090
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Stratified by tumor histology, the IO+TKI combina-
tion registered a not statistically significant longer median 
OS in both ccRCC (55.7 months, 95% CI 27.3−60.8, vs 
30.2 months, 95% CI 26.0−41.0; p = 0.162) and nccRCC 
intermediate-/poor-risk patients (18.0 months, 95% CI 
12.6−18.0, vs 15.2 months, 95% CI 7.6−16.5, p = 0.107).

Among the 114 mRCC cases with sarcomatoid differen-
tiation, 54 received an IO+TKI combination, reporting a 
statistically nonsignificant prolongation of the median OS 
compared with the 60 patients treated with IO+IO therapy 
(NR, 95% CI NR−NR, vs 25.0 months, 95% CI 8.9−41.0; 
p = 0.190).

Finally, based on site of metastases, the difference in 
favor of IO + TKI combinations was statistically significant 
in intermediate-/poor-risk patients with lung (60.8 months, 
95% CI 27.3−60.8, vs 28.3 months, 95% CI 20.0−41.0; 

p = 0.028, Fig. 3) and liver metastases (55.7 months, 
95% CI 22.1−60.8, vs 25.9 months, 95% CI 10.0−30.2; 
p = 0.033, Fig. 3), while it was not significant in patients 
with bone (27.3 months, 95% CI 19.1−55.7, vs 22.2 
months, 95% CI 15.4−28.3; p = 0.159) or brain metastases 
(22.1 months, 95% CI 18.0−22.1, vs 13.2 months, 95% CI 
6.0−41.0; p = 0.221).

3.5  Comparison of Progression‑Free Survival: 
IO + IO Versus IO + TKI in Intermediate‑/
Poor‑Risk Patients

The median PFS was longer in patients with intermediate-/
poor-risk IMDC criteria treated with IO+TKI compared 
with an IO + IO combination (15.9 months, 95% CI 

Fig. 3  Comparison between the median overall survival obtained by 
dual immuno-oncology (IO + IO) vs immuno-oncology plus tyrosine 
kinase inhibitor (IO + TKI) combinations in intermediate-/poor-risk 

metastatic renal cell carcinoma (mRCC) patients stratified by clinico-
pathological features
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11.0−20.6 vs 11.1 months, 95% CI 7.2−14.6; p = 0.011, 
Fig. S2, see ESM).

The median PFS was longer in females treated with 
IO+TKI vs IO+IO combination (44.5 months, 95% CI 
9.6−44.5, vs 5.9 months, 95% CI 4.4−15.8; p = 0.004, Fig. 
S2, see ESM). No significant differences were observed in 
males (13.0 months, 95% CI 10.4−20.1, vs 12.2 months, 
95% CI 8.3−15.2; p = 0.208), patients aged > 70 years 
(23.2 months, 95% CI 8.5−27.6, vs 11.3 months, 95% CI 
6.3−16.4; p = 0.097), and those with previous nephrectomy 
(16.6 months, 95% CI 11.4−27.6 vs 15.8 months, 95% CI 
10.4−23.9; p = 0.612), clear-cell histology (14.7 months, 
95% CI 10.4−20.1 vs 12.0 months, 95% CI 7.8−15.2; 
p = 0.078), or sarcomatoid differentiation (6.6 months, 95% 
CI 4.0−18.8 vs 6.7 months, 95% CI 4.2−17.1; p = 0.723). 
On the other hand, nccRCC patients showed longer median 
PFS with an IO + TKI combination (NR, 95% CI NR−NR vs 
6.9 months, 95% CI 4.0−15.2; p = 0.018, Fig. S2, see ESM).

By stratifying patients according to metastatic sites, the 
use of an IO + TKI combination registered a statistically sig-
nificant longer median PFS compared with IO+IO only in 
intermediate-/poor-risk patients with liver metastases (16.6 
months, 95% CI 10.8−27.6 vs 5.8 months, 95% CI 3.6−11.5; 
p = 0.004, Fig. S2, see ESM), while no significant differ-
ences were found in patients with lung (11.4 months, 95% 
CI 9.6−18.8 vs 10.4 months, 95% CI 6.5−15.0; p = 0.120), 
bone (11.0 months, 95% CI 8.0−16.6 vs 6.8 months, 95% CI 
4.8−11.3; p = 0.077), or brain metastases (10.4 months, 95% 
CI 3.6−13.0 vs 5.5 months, 95% CI 2.1−10.4; p = 0.306).

3.6  Comparison of Response to First‑Line Therapy: 
IO + IO vs IO + TKI

In the overall study population, the percentages of patients 
experiencing a CR, PR, SD, and PD were 6%, 43%, 30%, 
and 21%, respectively. In patients treated with an IO + IO 
combination, the response rates were CR = 11%, PR = 32%, 
SD = 29%, and PD = 28% (Table S1, see ESM). Otherwise, 
IO + TKI combinations yielded CR = 3%, PR = 51%, SD = 
30% and PD = 16% (Table S1, see ESM). The difference 
between the type of responses obtained by these two com-
binations were statistically significant (p < 0.001, Table S1, 
see ESM).

4  Discussion

The selection of the ideal candidate to receive IO + IO 
or IO + TKI combinations is challenging due to the lack 
of direct comparisons between these different approaches. 
In this situation, the use of real-world data is integral to 
understanding the utilization patterns and outcomes of new 
treatments among cancer patients treated in both academic 

and community settings and provides fundamental data on 
the outcome of patients ineligible for clinical trials [21, 
22], who constitute a not negligible proportion in daily 
clinical practice; and indeed, the use of rigorous real-
world evidence has been advocated for across different 
malignancies [23].

The ARON-1 study has been designed to investigate 
the presence of factors influencing the prognosis of 
mRCC treated with immuno-oncology combinations and 
to retrospectively compare the efficacy of the different 
combinations available across the globe. Our data showed 
that the main prognostic factors validated for mRCC 
patients treated with targeted monotherapy can also be 
applied to patients treated with immuno-combinations 
(i.e., IMDC, liver-bone-brain metastases, nephrectomy, 
sarcomatoid differentiation, number of metastatic sites, 
clear-cell vs non-clear-cell histology).

If some of these factors are well known, some more 
insight is needed on the putative favorable prognostic role 
of a previous cytoreductive nephrectomy. For years, this 
role has been a cornerstone in the overall management 
of mRCC, being supported not only by old, randomized 
data from the age of cytokine-based immunotherapy, but 
also by huge retrospective series [24, 25] and by at least 
one meta-analysis [26]. Our results further increase the 
amount of data still suggesting a positive role for cytore-
ductive nephrectomy, leading to a key question: in terms 
of evidence making, which is more important, a single, 
randomized, controlled, phase III clinical trial (itself not 
free from criticism) or a bulk amount of retrospective evi-
dence from real-world practice? In the absence of a clear-
cut answer, the clinical judgment for each given patient 
should replace any dogmatic attitude, as already claimed 
by Motzer and Russo in the editorial comment to the CAR-
MENA publication [27].

As far as the indirect comparison between the two strat-
egies goes, the median OS was longer with IO + TKI com-
pared with IO + IO therapy in patients with intermediate-/
poor-risk features. Furthermore, OCB was + 11% higher 
with the IO + TKI combination. These data were consistent 
with those recently published in a meta-analysis on first-
line immuno-combinations [28].

Another interesting (and to a certain extent worrisome) 
finding emerging from our study is the extremely low 
percentage of patients who did receive a second- or third-
line treatment. Although the relatively short follow-up may 
account, at least in part, for this finding, it is clear that 
the use of combinations ultimately limits our choice for 
further treatment lines.

Of course, our study presents several limitations, includ-
ing its retrospective nature. At first, our follow-up of 18 
months and the 22% of deaths may represent a bias for OS 
assessment. Secondly, we did not perform a centralized 
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review of radiological imaging, and we had no available data 
on the concomitant use of medications that could influence 
the efficacy of first-line therapy. As a consequence of all the 
above, our findings should be interpreted with caution and 
are possibly in need of a larger prospective validation.

Nevertheless, our data clearly suggest for patients for 
whom dimensional reduction of disease burden is needed 
(e.g., spinal cord compression, pain), one of the available 
IO-TKI combinations might be the best choice, considering 
the lower percentage of primary refractory patients 
compared with IO-IO combinations in the present study; 
moreover, these data are consistent with the data from 
randomized trials [6–11].

In 2019, Dudani et al. [29] published a first retrospective 
comparison between 75 patients treated with IO + IO and 
113 with IO + TKIs from the IMDC dataset, with a median 
follow-up of 11.7 months. In our study, reporting a longer 
follow-up and a larger study population, the efficacy of 
IO + IO and IO + TKI combinations varies across different 
clinico-pathological subgroups.

5  Conclusions

Our study may suggest that immuno-oncology combinations 
are effective as first-line therapy in the mRCC real-world 
context, showing outcome differences between IO + IO and 
IO + TKI combinations in mRCC subpopulations. Prospec-
tive clinical trials directly comparing distinct IO + IO and 
IO + TKI combinations are thus sorely needed.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s11523- 023- 00978-2.
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