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results were compared between the treatment groups using a log-rank test. Univariate
and multivariable analyses were carried out using Cox proportional-hazard models.
We included 200 patients with metastatic pRCC, of whom
73 were treated with I0-based combinations and 127 with TKIs. Median OS was 22.5 mo
in the TKI group 28.8 mo in the IO group (p = 0.081). Median PFS was 6.4 mo in the TKI
group and 17.4 mo in the 10 group (p < 0.001). The ORR was higher in the IO group than
in the TKI group (41% vs 27%; p = 0.037).
Our results show that 10-based combinations
have superior efficacy outcomes to TKIs for first-line treatment of metastatic pRCC.
The ARON-1 project collects clinical data for patients with kidney
cancer treated in multiple centers worldwide to assess outcomes in the real-world set-
ting. We analyzed data for patients with metastatic kidney cancer of a specific subtype to
evaluate the efficacy of different first-line treatments. Patients treated with immune-
based combinations had better outcomes than patients treated with tyrosine kinase
inhibitors.
© 2024 European Association of Urology. Published by Elsevier B.V. All rights reserved.

1. Introduction

Kidney cancer is a heterogeneous disease, consisting of clear
cell renal cell carcinoma (ccRCC) in the majority of cases
(~75%) and non-clear cell histologies (nccRCC) in the
remaining 25% [1]. The term non-clear cell covers a wide
range of different histological subtypes with diverse prog-
noses, clinical behaviors, and treatment responses. Papillary
RCC (pRCC) is the most frequent nccRCC subtype, account-
ing for approximately 15% of all RCC cases, followed by
chromophobe RCC. The World Health Organization 2022
classification included several changes to the definitions
for nccRCC histological subtypes [2]. The historic division
of pRCC into type I and type Il was eliminated on the basis
of evidence that the two subtypes have a single origin and
represent low- to high-grade progression from one form
to the other [3-5].

Considering the rarity of nccRCC subtypes, they are usu-
ally not included in phase 3 trials, and treatment strategies
are mostly based on evidence from phase 2 or retrospective
studies [6]. Historically, the cornerstone of treatment has
long been tyrosine kinase inhibitors (TKIs) or mTOR inhibi-
tors [1,6]. More recently, the phase 2 SWOG 1500 trial [7]
enrolled patients with pRCC and demonstrated that
cabozantinib resulted in superior progression-free survival
(PFS) in comparison to sunitinib, the previous standard of
care for metastatic disease (median PFS 9.0 mo with
cabozantinib vs 5.6 mo with sunitinib; p = 0.019).

Phase 2 and 3 prospective trials and several retrospective
studies have investigated the role of immune checkpoint
inhibitors (ICIs), either given as monotherapy (pem-
brolizumab in the phase 2 KEYNOTE-427 trial [8] and nivo-
lumab in the phase 3b/4 CheckMate 374 study [9]), or in
combination with TKIs [10-13], in patients with metastatic
nccRCC, mainly represented by pRCC; this choice was
related to the pivotal role of ICIs, especially immuno-
oncology (I0)-based combinations, in ccRCC treatment
[14,15]. For nccRCC, promising results have been achieved
with the combination of atezolizumab + cabozantinib
(phase 1b, COSMIC-021) [10], pembrolizumab + lenvatinib
(phase 1, KEYNOTE-B61) [11], nivolumab + cabozantinib

(phase 2) [12], and nivolumab + ipilimumab (phase 3b/4,
CheckMate 920) [13]. Furthermore, the combination of
pembrolizumab + axitinib is currently being evaluated in
the phase 2 PAXIPEM trial (NCT05096390) in patients with
untreated pRCC.

ARON-1 (NCT05287464) is a project that involves analy-
sis of real-world data for patients with metastatic RCC in
multiple centers around the world [16-19]. We performed
a multicenter retrospective real-world analysis of treat-
ments outcomes for patients with pRCC who received
first-line treatment with TKIs or 10-based combinations in
40 centers in 12 countries included in the ARON-1 project.

2. Patients and methods

2.1. Study population

We retrospectively collected data for patients aged >18 yr
with a histologically confirmed diagnosis of pRCC and histo-
logically or radiologically confirmed metastatic disease.
Patients in all three International Metastatic RCC Database
Consortium (IMDC) risk groups (including good risk) who
were treated with a first-line TKI-IO or I0-I0 combination
or with a TKI alone between January 1, 2016 and July 1,
2023 in 40 centers in 12 countries were eligible for inclusion.

We retrospectively extracted data for age, gender, tumor
histology, nephrectomy status, sites of metastases, type of
therapy, and response to therapy from paper and electronic
charts. Patients with insufficient data for tumor assessment
or response to therapy were excluded from the ARON-1
study.

First-line therapy was continued until evidence of clini-
cal and/or radiological tumor progression, unacceptable
toxicity, or death. Computed tomography or magnetic reso-
nance imaging scans were performed in accordance with
the local standard procedure every 8-12 wk. Physical and
laboratory tests were carried out every 4-6 wk during
follow-up.

The ARON-1 project was approved by the ethics commit-
tee of the Marche region (reference 2021-492) and was per-
formed in accordance with the Declaration of Helsinki.
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2.2. Study endpoints

The primary objective of our retrospective study was to
assess outcomes for patients treated with first-line 10-
based combinations or TKIs for advanced pRCC. Tumor radi-
ological assessment was in accordance with Response Eval-
uation Criteria in Solid Tumors (RECIST) version 1.1 [20] and
data on tumor response (complete [CR], partial responses
[PR], stable [SD] or progressive disease [PD]) were collected
and analyzed. The overall response rate (ORR) was defined
as the proportion of patients who achieved CR or PR accord-
ing to RECIST. Overall survival (OS) was calculated from the
start of treatment to death from any cause. Progression-free
survival (PFS) was defined as the time from initiation of
first-line therapy to progression or death from any cause.
Time to second progression (PFS2) was defined as the time
from initiation of first-line therapy to objective tumor pro-
gression on next-line treatment or death from any cause.
Patients without tumor progression on the next line of
treatment, death, or loss to follow-up at the time of analysis
were censored at their last follow-up date.

2.3. Statistical analysis

OS, PFS, and PFS2 were estimated using the Kaplan-Meier
method with Rothman’s 95% confidence intervals (CIs). Sur-
vival distributions were compared using a log-rank test.
Univariate and multivariable analyses were carried out
using Cox proportional-hazard models, with hazard ratios
and their 95% Cls calculated. Receiver operating characteris-
tic analysis was used to identify potential survival cutoffs to
better stratify patients within risk groups. The %2 test was
applied to compare categorical variables between groups.
The significance level was set at 0.05 and all p values were
two-sided. Statistical analysis was performed using Med-
Calc v19.6.4 (MedCalc Software, Mariakerke, Belgium).

3. Results

3.1. Study population

The ARON-1 study included 3902 patients, of whom 200
(14%) had metastatic pRCC and were included in this analy-
sis (Supplementary Fig. 1). Median follow-up was 22.9 mo
(95% CI 18.7-58.4). The median patient age was 64 yr (range
21-87) and 147 patients (74%) were male. Sarcomatoid dif-
ferentiation was observed in ten patients (5%). Most
patients underwent nephrectomy (82%). The most frequent
sites of metastases were the lungs (49%) and bones (21%).

First-line therapy was an I0-based combination for 73
patients (36%) and TKI treatment for 127 (64%); 96 patients
(48%) had died at the time of analysis. Of the 136 patients
with disease progression during first-line therapy, 109
received second-line therapies. Baseline clinical and patho-
logical characteristics of the overall population are shown in
Table 1. Data for first- and second-line treatment regimens
are summarized in Table 2.

3.2 Survival analysis in the overall population

In the overall study population, median OS was 24.8 mo
(95% CI 20.6-28.2) and median PFS was 8.7 mo (95% CI

6.9-45.8). Median OS was 22.5 mo (95% CI 16.5-27.1) in
the TKI group and 28.8 mo (95% CI 20.7-36.5) in the 10
group (p = 0.081; Fig. 1). The 1-yr OS rate (85% vs 73%;
p = 0.038) and 2-yr OS rate (63% vs 47%; p = 0.023) were
both higher in the 10 group.

Median PFS was 6.4 mo (95% CI 5.0-45.7) in the TKI
group and 17.4 mo (95% CI 11.3-45.8) in the IO group
(p < 0.001; Fig. 1). The 1-yr PFS rate (62% vs 29%;
p < 0.001) and 2-yr PFS rate (43% vs 11%; p < 0.001) were
both higher in the 10 group.

Thirty-five and 101 patients progressed during first-line
immune-based combinations or TKIs, respectively. Of them,
27 patients (77%) and 82 patients (81%) received second-
line therapies. Median PFS2 was 16.1 mo (95% CI 12.6-
20.0) in the overall cohort, 20.5 mo (95% CI 16.1-27.5) in
the 10 group, and 13.3 mo (95% CI 10.4-19.3) in the TKI
group (p = 0.047).

3.3. Survival analysis by IMDC risk group

Median OS was 25.2 mo (95% CI 17.3-56.7), 25.7 mo (95% CI
19.1-36.8), and 22.1 mo (95% CI 13.2-48.2; p = 0.654) for
patients with good, intermediate, and poor risk features,
respectively. In these three IMDC subgroups, median OS
did not differ significantly between I0 and TKI first-line
treatment.

Median PFS in patients with good, intermediate or poor
risk features was 9.9 mo (95% CI 5.8-39.7), 9.3 mo (95% CI
6.9-45.8), and 6.2 mo (95% CI 3.6-10.4, p = 0.250), respec-
tively. Median PFS was significantly longer for 10 versus
TKI treatment in the good-risk (39.7 mo, 95% CI 16.5-39.7
vs 5.8 mo, 95%CI 4.2-8.7; p < 0.001) and intermediate-risk
(12.2 mo, 95% CI 7.1-45.8 vs 7.3 mo, 95% CI 4.8-45.7,
p = 0.047) subgroups (Fig. 2), but the difference did not
reach significance in the poor-risk subgroup (12.2 mo, 95%
Cl 2.3-12.2 vs 6.2 mo, 95% CI 3.2-15.8; p = 0.093).

34. Survival analysis by site of metastasis

Stratification by site of metastasis revealed that IO versus
TKI therapy was associated with longer median OS among
patients with liver metastases (not reached [NR], 95% CI
NR-NR vs 10.3 mo, 95% CI 5.1-20.6; p = 0.041, Fig. 3). There
were no significant OS differences for 10 versus TKI treat-
ment among patients with lung metastases (20.7 mo, 95%
Cl 17.4-26.7, vs 22.5 mo, 95% CI 13.2-56.7; p = 0.306) or
bone metastases (12.2 mo, 95% Cl 3.5-28.8, vs 17.1 mo,
95% CI 10.3-24.0; p = 0.587).

Median PFS was significantly longer with 10 versus TKI
therapy for patients with lung metastases (16.5 mo, 95%CI
8.8-45.8 vs 6.5 mo, 95% CI 4.6-34.5; p = 0.008; Fig. 3). There
were no significant PFS differences for 10 versus TKI treat-
ment among patients with bone metastases (6.6 mo, 95%
CI 4.0-7.1 vs 5.3 mo, 95%CI 3.6-26.1; p = 0.179) or liver
metastases (8.8 mo, 95% CI 3.7-19.7 vs 4.0 mo, 95% CI 3.1-
34.5; p = 0.059).

3.5. Survival analysis by treatment regimen

We also stratified patients according to the first-line 10 or
TKI regimen. Median follow-up was 18.7 mo (95% CI 15.2-
44 8) for 10 + TKI therapy and 26.1 mo (95% CI 16.7-55.0)
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Fig. 1 - Kaplan-Meier curves for (A) overall survival and (B) progression-free survival for patients with papillary renal cell carcinoma receiving first-line
immuno-oncology (I0)-based combinations or tyrosine kinase inhibitors (TKIs).

Table 1 - Baseline patient characteristics overall and by first-line treatment group

Parameter Patients, n (%) p value
Overall 10-10 or TKI
cohort 10-TKI (n=127)
(n = 200) (n=173)
Sex 0.873
Male 147 (74) 53 (73) 94 (74)
Female 53 (26) 20 (27) 33 (26)
Mean age, yr (range) 64 (21-87) 65 (34-84) 64 (21-87) -
Metastasis at diagnosis 84 (42) 34 (47) 50 (40) 0.319
Previous nephrectomy 164 (82) 52 (71) 112 (88) 0.003
Sarcomatoid differentiation 10 (5) 6 (8) 4 (3) 0.122
IMDC risk group 0.177
Favorable risk 57 (29) 17 (23) 40 (31)
Intermediate risk 112 (56) 47(64) 65 (51)
Poor risk 31(15) 9(13) 22 (18)
Common sites of metastasis
Lung 98 (49) 39 (53) 59 (46) 0.323
Bone 41 (21) 13 (18) 28 (22) 0.481
Liver 35(18) 14 (19) 21 (17) 0.714
Brain 10 (5) 4(5) 6 (5) 1.000
First-line 10 regimen - - -
10-10 18 (25)
10-TKI 55 (75)

IMDC = International Metastatic Renal Cell Carcinoma Database Consortium; IO = immuno-oncology agent; TKI = tyrosine kinase inhibitor.

for 10 + IO therapy. Median OS was 24.8 mo (95% CI 17.4-
24.8) for pembrolizumab + axitinib, 28.8 mo (95% CI 14.8-
28.8) for nivolumab + ipilimumab, 11.2 mo (95% CI 3.5-
11.2) for nivolumab + cabozantinib, and 36.5 mo (95% CI
36.5-36.5) for pembrolizumab + lenvatinib. The 1-yr OS rate
was 88.7% for pembrolizumab + axitinib, 83.3% for nivolu-
mab + ipilimumab, 43.3% for nivolumab + cabozantinib,
and 100% for pembrolizumab + lenvatinib. There was no sig-
nificant difference in median OS between the IO + TKI (24.8
mo, 95% CI 20.7-36.5) and 10 + 10 (28.8 mo, 95% IC 14.8-
28.8) subgroups (p = 0.655; Supplementary Fig. 2).

Median PFS was 17.4 mo (95% CI 11.3-39.7) for pem-
brolizumab + axitinib, 19.7 mo (95% CI 8.8-45.8) for nivolu-
mab + ipilimumab, 6.9 mo (95% CI 2.3-7.1) for nivolumab +
cabozantinib, and NR (95% CI NR-NR) for pembrolizumab +

lenvatinib. Median PFS did not significantly differ between
the 10 + TKI (16.5 mo, 95% CI 11.4-39.7) and IO + 10 (19.7
mo, 95% CI 8.8-45.8) subgroups (p = 0.663; Supplementary
Fig. 2).

3.6. Response rate

The response distribution was CR 2%, PR 30%, SD 45%, and
PD 23% in the overall study population, 2% CR, 39% PR,
43% SD, and 16% PD in the IO group, and CR 2%, PR 25%,
SD 45%, and PD 28% in the TKI group. There were significant
differences between the 10 and TKI groups in ORR (41% vs
27%; p = 0.037) and the proportion of cases with a primary
tumor refractory to first-line therapy (16% vs 28%;
p = 0.041).

Please cite this article as: F. Massari, V. Mollica, O. Fiala et al., Papillary Renal Cell Carcinoma: Outcomes for Patients Receiving First-line Immune-based
Combinations or Tyrosine Kinase Inhibitors from the ARON-1 Study, Eur Urol Oncol (2024), https://doi.org/10.1016/j.eu0.2024.03.011



https://doi.org/10.1016/j.euo.2024.03.011

EUROPEAN UROLOGY ONCOLOGY XXX (XXXX) XXX-XXX 5

Table 2 - Distribution of treatment regimens

Treatment Patients, n
(%)
First-line 10-based combination therapy 73
Nivolumab + ipilimumab 18 (25)
Pembrolizumab + axitinib 39 (53)
Nivolumab + cabozantinib 12 (16)
Pembrolizumab + lenvatinib 4 (6)
Progression during first-line IO therapy 35 (48)
Second-line treatment for patients with progression on 27 (40)
first-line 10 therapy
Cabozantinib 24 (33)
Everolimus 2(3)
Pembrolizumab + lenvatinib 1(1)
First-line TKI treatment 127
Sunitinib 99 (78)
Cabozantinib 17 (13)
Pazopanib 11 (9)
Progression during first-line TKI treatment 101 (80)
Second-line treatment for patients with progression on 82 (65)
first-line TKI therapy
Nivolumab 35 (28)
Cabozantinib 26 (20)
Everolimus 10 (8)
Axitinib 6 (5)
Sorafenib 3(2)
Sunitinib 2(2)

10 = immuno-oncology agent; TKI = tyrosine kinase inhibitor.

Among the [I0-based combinations, pembrolizumab +
lenvatinib was associated with the highest ORR (Fig. 4).

3.7. Univariate and multivariable analyses

In the overall study population, multivariable analyses
revealed that the presence of bone or liver metastases was
associated with both OS and PFS on (Table 3). Interestingly,
first-line I0-based therapy was significantly associated with
longer PFS in comparison to TKI therapy (Table 3).
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4. Discussion

In this retrospective multicenter study, we analyzed real-
world outcomes of first-line I0-based combinations or TKIs
in metastatic pRCC. We found no significant difference in
median OS between I0-based combinations and TKI therapy
(p = 0.081), but I0-based combinations were associated
with significantly better 1-yr (p = 0.038) and 2-yr
(p = 0.023) OS rates, median PFS (p < 0.001), 1-yr and 2-yr
PFS rates (both p < 0.001), and the ORR (p = 0.037). Interest-
ingly, there was no significant difference in median OS
between the 10 and TKI groups after stratification by IMDC
risk group, while median PFS was better with 10-based
treatment for patients in the IMDC good risk (p < 0.001)
or intermediate risk (p = 0.047) group. The combination
with the best ORR (75%) was pembrolizumab + lenvatinib,
in accordance with results achieved in ccRCC [9]. However,
our data should be evaluated with caution as patients
receiving first-line pembrolizumab + lenvatinib represented
the smallest group (6% of patients).

Our results are consistent with findings from previous
prospective [10-13] and retrospective [21-23] studies. A
retrospective study by Graham et al [21] included 1145
patients with metastatic nccRCC, of whom 54.9% had pRCC.
Therapy regimens included TKIs (74.3% of cases), mTOR
inhibitors (15%) and ICI-based therapy (10.7%). Median OS
was 28.6 mo in the ICI group, 16.4 mo in the TKI group,
and 12.2 mo in the mTOR group, confirming better survival
with ICI-based therapies. These data are concordant with
our study, although our cohort had more patients treated
with 10 combinations. Of note, the study by Graham et al
[21] also included patients treated with ICI monotherapy,
while we included only 10-based combinations.

The retrospective NEMESIA study by Stellato et al [22]
involve an Italian series of 32 patients with nccRCC (60%
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Fig. 2 - Progression-free survival for patients with papillary renal cell carcinoma receiving first-line immuno-oncology (I0)-based combinations or tyrosine

kinase inhibitors (TKIs): (A) good risk group and (B) intermediate risk group.
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Fig. 3 - (A) Overall survival for patients with liver metastases and (B) progression-free survival for patients with lung metastases of papillary renal cell
carcinoma receiving first-line immuno-oncology (10)-based combinations or tyrosine kinase inhibitors (TKIs).

Overall response rate

Cabozantinib
(17 patients) l ’

Pazopanib
(11 patients) l

Sunitinib
(99 patients)

Pembrolizumab + lenvatinib
(4 patients)

Pembrolizumab + axitinib
(39 patients)

Nivolumab + cabozantinib
(12 patients)

Nivolumab + ipilimumab
(18 patients)

0% 10% 20% 30% 40% 50% 40% 70% 80%
Nivolumab + Nivolumab + |Pembrolizumab | Pembrolizumab s g 5.
Ipiimumab | Cabozantinib | + Axitinib + Lenvatinib senitiolh Empan | Eabozmek
ORR 39% 29% 36% 75% 19% 27% 50%

Fig. 4 - Overall response rate (ORR) by type of first-line therapy.

with papillary histology) treated with pembrolizumab +
axitinib. Median PFS was 10.8 mo, slightly shorter than
the 17.4 mo in our study for IO combinations, and the
ORR was 43.7%, versus 36% for our patients treated with
pembrolizumab + axitinib.

Regarding the different I0-based combinations used, the
availability of these agents reflects their approval by the rel-
evant regulatory body in countries around the world. In par-
ticular, the most common regimens in our IO cohort were

pembrolizumab + axitinib (53%) and nivolumab + ipili-
mumab (25%), which were the first two combinations
approved, while only a minority of patients were treated
with nivolumab + cabozantinib (16%) or pembrolizumab +
lenvatinib (6%). Of note, the best median OS, median PFS,
and ORR results were observed for patients treated with
pembrolizumab + lenvatinib, similar to findings for ccRCC.
Several trials have investigated 10-based combinations in
nccRCC, with mostly concordant results. In the phase 1b
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Table 3 - Univariate and multivariable analyses for overall and progression-free survival

Parameter Univariate Cox regression

Multivariable Cox regression

HR (95%CI)

p value

HR (95%CI)

p value

Overall survival

Sex (female vs male)

Age (>65 vs <65 yr)

IMDC prognostic group
Nephrectomy (yes vs no)
Sarcomatoid features (yes vs no)
Lung metastases (yes vs no)
Bone metastases (yes vs no)
Liver metastases (yes vs no)
First-line therapy (TKI vs 10-based)
Progression-free survival

Sex (female vs male)

Age (>65 vs <65 yr)

IMDC prognostic group
Nephrectomy (yes vs no)
Sarcomatoid features (yes vs no)
Lung metastases (yes vs no)
Bone metastases (yes vs no)
Liver metastases (yes vs no)
First-line therapy (TKI vs 10)

0.82 (0.51-1.30)
1.44 (0.95-2.17)
1.08 (0.79-1.46)
0.99 (0.56-1.76)
1.14 (0.44-2.91)
1.10 (0.72-1.67)
2.17 (1.37-3.42)
2.02 (1.20-3.37)
1.54 (0.94-2.51)

0.88 (0.60-1.30)
0.95 (0.67-1.33)
1.14 (0.87-1.50)
1.08 (0.69-1.70)
0.67 (0.24-1.83)
1.10 (0.78-1.57)
1.69 (1.13-2.53)
1.89 (1.24-2.90)
2.40 (1.62-3.55)

0.393
0.083
0.637
0.999
0.788
0.669
<0.001
0.008
0.084

0.528
0.749
0.324
0.725
0.431
0.572
0.011
0.003
<0.001

2.22 (1.40-3.51)
2.09 (1.25-3.49)

1.53 (1.02-2.30)
2.02 (1.31-3.10)
2.31 (1.55-3.44)

<0.001
0.005

0.040
0.001
<0.001

IMDC = International Metastatic Renal Cell Carcinoma Database Consortium; IO = immuno-oncology agent; TKI = tyrosine kinase inhibitor.

COSMIC-021 trial, the ORR was 31% with cabozantinib +
atezolizumab in the nccRCC subgroup [10]. Recent results
for the phase 2, single-arm KEYNOTE-B61 trial [11] of pem-
brolizumab + lenvatinib in advanced nccRCC, including 93
patients with pRCC, revealed durable antitumor activity,
median PFS of 18 mo, an estimated 12-mo OS rate of 82%,
and a better ORR in comparison to TKI or ICI monotherapy.
Of note, the ORR was 49% for the overall population and 54%
for patients with pRCC, with eight patients experiencing a
CR. Nivolumab + cabozantinib was assessed in a phase 2
trial [12] that revealed median PFS of 12.5 mo, median OS
of 28 mo, and an ORR of 47.5%. Cohort 1 in this study con-
sisted of 32 patients with pRCC, six with unclassified RCC,
and two with translocation-associated RCC who had
received one prior systemic therapy or none. Lastly, the
phase 3b/4 CheckMate 920 trial [13] evaluated the combi-
nation of nivolumab + ipilimumab and included a cohort
of 18 patients with untreated pRCC. In the overall nccRCC
population, 12-mo PFS was 22.7%, 12-mo OS was 72.6%,
and ORR was 19.6%.

To date, all studies on nccRCC have involved small pop-
ulations and mixed histologies. Two randomized trials in
pRCC are currently ongoing. The phase 3 SAMETA trial
(NCT05043090) is randomizing patients with MET-driven
PRCC to savolitinib + durvalumab or durvalumab monother-
apy versus sunitinib. PAXIPEM (NCT05096390) is a phase 2
non-biomarker-driven trial of axitinib with or without pem-
brolizumab in the first-line setting.

For our TKI cohort, median OS was 22.5 mo and median
PFS was 6.5 mo, in line with previous studies of sunitinib
and cabozantinib. The SUPAP trial [24] of sunitinib reported
median OS of 17.8 mo for type I and 12.4 mo for type II
PRCC, and corresponding median PFS times of 6.6 mo and
5.5 mo. Cabozantinib, investigated in the SWOG 1500 study,
resulted in median OS of 20 mo and median PFS of 9 mo.
Furthermore, our ORR with single-agent TKI was 27%, which
is higher than in the ESPN and SUPAP trials [24,25], proba-
bly because our more selected population of patients only
had papillary histology.

Our study has several limitations, first and foremost of
which is the retrospective nature. Furthermore, there was
no central radiological or, more importantly, histological
review . Tumor evaluations were performed in the study
centers every 8-12 wk, and this time variability may have
influenced the PFS results.

We had no information on concomitant medications or
relevant comorbidities because of a lack of data. Conse-
quently, our findings should be interpreted with caution.
Prospective studies investigating IO combinations in pRCC
are warranted, especially in light of recent information for
this histological subtype [2] that led to a change from the
historical division into types I and II.

Another limitation is that multiple comparisons were
performed for very small subgroups (metastatic sites, IMDC
groups, and treatment regimens) in an already limited
cohort.

A strength of our study is the large pRCC cohort from
multiple referral centers worldwide, which provides good
representation of treatment availability and clinical man-
agement practices in different countries.

5. Conclusions

Our study shows that I0-based combinations are the prefer-
able option for first-line treatment of metastatic pRCC, with
better 1-yr and 2-yr OS rates, median PFS, and ORRs in com-
parison to TKIs.
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