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Introduction: Four approved immune-based combinations for untreated
metastatic renal carcinoma have demonstrated survival benefits. The ARON-1
study (NCT05287464) analyzed real-world data of patients with metastatic renal
cell carcinoma receiving first-line immuno-oncology combinations. This sub-
analysis is focused on the nivolumab plus cabozantinib effectiveness.

Methods: We conducted a retrospective study across 52 centers in 17 countries,
including patients with metastatic renal carcinoma treated with first-line
nivolumab plus cabozantinib, regardless of histologic characteristics,
performance status, or risk by IMDC prognostic model. Patients with
incomplete medical data were excluded. The primary objective of this sub-
analysis of the ARON-1 study was to evaluate the real-world effectiveness
and safety.

Results: A total of 333 patients were treated with nivolumab plus cabozantinib,
clinical characteristics included ECOG performance status >2 20%, non-clear
cell histology 16%, sarcomatoid de-differentiation 12%, and poor-risk by IMDC
28%. At a median follow-up of 15.9 months (95%Cl 11.2-44.0), the median overall
survival was not reached (40.0—NR), the probability of survival at 2 years was 75%,
while median progression free survival was 33.7 months (95%Cl 21.1-38.9). In the
entire cohort, an objective response was observed in 58%, with 6% complete
responses, and a median duration of response of 38.9 months (95%CI 33.7—NR).
At multivariate analysis, adverse prognostic factors for overall survival included
ECOG performance status >2, sarcomatoid de-differentiation, brain and bone
metastases, and poor IMDC group. In the safety analysis, the incidence of grade 3
or higher toxicity was 37%, with hypertension and hand-foot syndrome being the
most frequent adverse events.

Conclusion: The findings in the present real-world study reaffirm the clinical
benefits and safety of the nivolumab plus cabozantinib combination across all
subgroups, including populations that are generally excluded from clinical trials
for whom data is often missing. Poor performance status, sarcomatoid de-
differentiation, bone or central nervous system metastases and IMDC poor risk
group were confirmed as negative prognostic factors.

nivolumab plus cabozantinib, real-world evidence, metastatic renal cell carcinoma,
clear cell renal cell carcinoma, non-clear cell renal cell carcinoma

1 Introduction

The introduction of immune-based combination therapies, with
either two immune checkpoint inhibitors (ICI) or combinations of ICI
with vascular endothelial growth factor receptor tyrosine kinase
inhibitor (VEGFR-TKI), has dramatically changed the treatment
landscape and prognosis for patients with advanced renal cell
carcinoma (RCC). All these regimens, including nivolumab plus
ipilimumab, pembrolizumab plus axitinib, nivolumab plus
cabozantinib, and pembrolizumab plus lenvatinib, have demonstrated
significant survival benefits compared to the prior standard (1-8).
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The CheckMate 9ER trial demonstrated that nivolumab plus
cabozantinib compared to sunitinib significantly improved the overall
survival (OS) of mRCC patients by reducing the risk of death by
approximately 40%; as well as improving the median progression-free
survival (PFS, 16.6 vs 8.3 months) and the overall response rate (ORR,
55% vs 27%), while maintaining a manageable toxicity profile (5, 6).

Real-world data represent a way to integrate the results from
phase 3 trials, focusing on subpopulations often not included in
clinical trials and allowing for hypothesis generating head-to-head
comparisons. It also allows clinicians to assess less frequent or late-
onset toxicities.
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In this context, the ARON-1 study (NCT05287464, www.
aronwg.com) aimed to analyze real-world treatment outcomes for
mRCC patients across multiple centers worldwide. In this report,
we present a retrospective multicenter analysis of the outcomes of
mRCC patients receiving first-line nivolumab plus cabozantinib in
17 countries across Europe, Asia, and North and South America.

2 Materials and methods
2.1 Study population

We conducted a retrospective data collection from patients aged
18 years or older who had a histologically confirmed diagnosis of
RCC, and metastatic disease either histologically or radiologically
confirmed. Data were gathered from patients with mRCC treated
with first-line nivolumab plus cabozantinib between January 1,
2021, and September 1, 2024, across 52 centers in 17 countries.

Nivolumab was typically administered intravenously at a dose
of 240 mg every 2 weeks or 480 mg every 4 weeks, while
cabozantinib was given orally once daily, with starting doses
ranging from 20 mg to 40 mg based on physician choice and
patient tolerance. First-line treatment continued until there was
evidence of clinical or radiological progression, intolerable
toxicities, clinical judgement or patient preference or death.
Imaging studies, including contrast-enhanced CT or MRI scans,
were performed according to local protocols every 8 or 12 weeks.
Physical exams and laboratory tests were conducted every 4 to 6
weeks throughout treatment according to local protocols.

For each patient, retrospective data were collected from patient
charts (electronic or paper), including details on age, sex, histology,
IMDC risk group, nephrectomy status, metastasis sites, treatment-related
adverse events, oncological outcomes, and subsequent treatments after
first-line therapy. Patients with insufficient data for tumor assessment or
those lost to follow-up were excluded from the analysis.

2.2 Study endpoints

The primary objective of this sub-analysis of the ARON-1 study
was to evaluate the real-world activity, effectiveness, and safety of
first-line nivolumab plus cabozantinib in mRCC patients. Tumor
response was assessed using RECIST 1.1 (9), categorizing outcomes
as complete response (CR), partial response (PR), stable disease (SD),
or progressive disease (PD). The ORR was defined as the proportion
of patients achieving a CR or a PR according to RECIST 1.1 (9).

OS was defined as the time from the initiation of first-line
treatment to death from any cause, while PFS was the time from the
start of treatment to disease progression or death from any cause.
Duration of response (DOR) was defined as the time from the start
of nivolumab plus cabozantinib to progression or death in patients
who achieved CR or PR, whichever occurred first.

Landmark analysis was performed designating 6 and 12 months
as the time point during follow-up period to reduce potential biases
related to the follow-up time.
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Adverse events retrospectively collected from patient charts
were graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 5.0. Patients
without tumor progression, those who moved to subsequent lines
of treatment, or those lost to follow-up at the time of analysis were
censored at their last available follow-up.

2.3 Statistical analysis

Statistical analysis was conducted using MedCalc software
(version 19.6.4, MedCalc Software, Broekstraat 52, 9030
Mariakerke, Belgium). Descriptive statistics were used to
summarize the characteristics of the study population. Survival
outcomes, including OS, PFS, and DOR, were analyzed using the
Kaplan-Meier method, with 95% confidence intervals (95% CI)
calculated according to Rothman. The median follow-up was
calculated using the reverse Kaplan-Meier estimator. Differences
in survival distributions were assessed using the log-rank test.

Univariate and multivariate analyses were carried out using Cox
proportional hazards models, with hazard ratios (HR) and
corresponding 95% CI reported. Fisher’s exact test was used for
pairwise comparisons of categorical variables, and chi-square tests
were applied for multiple categorical comparisons. P-values of less
than 0.05 were considered statistically significant. A significance
threshold of p<0.05 was set for all tests, and all p-values were two-sided.

2.4 Ethics approval

The ARON-1 project received approval from the Ethics
Committee of the Marche Region (2021-492) and from the
Institutional Review Boards of all participating centers according
to the regulations in force in each Country. The study was carried
out in compliance with Good Clinical Practice and international
ethical standards for biomedical research. The study protocol was
developed in accordance with the ethical principles outlined in the
Declaration of Helsinki regarding human research.

3 Results
3.1 Patient population

Three hundred and thirty-three patients treated with first-line
cabozantinib plus nivolumab were selected among the 4977 patients
from the ARON-1 dataset (Supplementary Figure S1). The median
age was 63 years (range 38-86); 241 patients (72%) were males and
92 females (28%).

In 276 patients (82%) tumor histology was clear cell RCC. In
those with non-clear cell histology (57 patients), papillary histology
was seen in 42 patients (13%), cromophobe in 5 patients (2%), and
10 patients had other non-clear cell histologies (3%). Sarcomatoid
de-differentiation was observed in 40 patients (12%). Two hundred
patients (60%) underwent nephrectomy.

frontiersin.org


http://www.aronwg.com
http://www.aronwg.com
https://doi.org/10.3389/fonc.2025.1605282
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Bourlon et al.

Lungs (60%) and distant lymph nodes (49%) were the most
common metastatic sites, with 216 patients (65%) having more than
2 affected sites. The distribution of patients according to the
International mRCC Database Consortium (IMDC) criteria was
good, intermediate and poor risk in 59 (18%), 180 (54%) and 94
patients (28%), respectively. Table 1 describes the characteristics of
the study population.

3.2 Overall survival analysis

The median follow-up time was 15.9 months (95% CI 11.2—
44.0). The median OS in the overall study population was not
reached (NR, 95% CI 40.0-NR, Figure 1), with a 2-year OS rate of
75%. In the 6- and 12-month OS landmark analyses, the median OS
was NR (Supplementary Figure S2).

Survival analysis was made in different subgroups. The median OS
was NR in both patients aged <70 years and 270 years, 2-year OS rates
were 80% vs 74% (p=0.401). The median OS was NR in both males and
females (p=0.578), with a 2y-OS rate of 77% vs 69% (p=0.265).

Median OS in the overall study population stratified by ECOG
performance status (PS) was NR in patients with ECOG PS=0-1
and 8.4 months (95% CI 4.5-30.8) in patients with ECOG PS >2
(p<0.001, Figure 2), with a 2 year-OS rate of 82% vs 23% (p<0.001).

By stratifying patients based on IMDC group, the median OS
was NR in all the three prognostic groups (p<0.001, Figure 2), with a
2y-OS rate of 95%, 81% and 50% (p<0.001) in good-, intermediate-
and poor-risk patients, respectively.

Regarding tumor histology, the median OS was NR in patients
with clear cell RCC, while it was 27.8 months (95%CI 15.4-36.5) in
patients with non-clear cell histologies (p=0.784), with a 2y-OS rate
of 76% vs 64%, respectively (p=0.089).

Furthermore, the median OS was NR in both patients with and
without sarcomatoid de-differentiation (p<0.001, Figure 2), with a
2y-0S rate of 57% vs 78% (p=0.002), respectively.

The median OS was NR in patients who underwent
nephrectomy and was 32.8 months (95%CI 22.1-36.9) in subjects
who did not have a nephrectomy (p<0.001, Figure 2), with a 2 year-
OS rate of 83% vs 61% (p<0.001), respectively.

After stratifying the patients by metastatic sites, the median OS
was NR in both patients with <2 and 22 metastatic sites (p=0.007,
Figure 3), with a 2y-OS rate of 87% vs 68% (p=0.002). The median OS
was NR in patients with or without metastases to the lungs (p=0.245,
2y-OS rate 76% vs 74%, p=0.747) or to distant lymph nodes (p=0.073,
2y-OS rate = 81% vs 69%, p=0.072), while significant differences were
observed between patients with or without metastases to the bone
(32.7 months, 95%CI 22.1-40.0 vs NR, p<0.001, Figure 3; 2y-OS rate =
60% vs 84%, p<0.001), liver (32.5 months, 95%CI 22.1-44.0 vs NR,
p=0.009, Figure 3; 2y-OS rate = 60% vs 79%, p=0.005) or brain
metastases (11.7 months, 95%CI 3.5-30.8 vs NR, p<0.001, Figure 3;
2y-OS rate = 35% vs 77%, p<0.001).

Frontiers in Oncology

10.3389/fonc.2025.1605282

TABLE 1 Patient characteristics.

o Overall
Characteristics
no. (%)
Total patients 333 (100)
Gender
Male 241 (72)
Female 92 (28)
Age (years)
Median (range) 63 (38-86)
ECOG-PS
0-1 290 (87)
>2 43 (13)
Histologic type
Clear cell histology 276 (82)
Papillary 42 (13)
Cromophobe 5(2)
Others 10 (3)
Sarcomatoid de-differentiation
Present 40 (12)
History of surgery
Previous nephrectomy 200 (60)
Site of metastasis
Lung 200 (60)
Distant lymph nodes 162 (49)
Bone 132 (40)
Liver 69 (21)
Brain 17 (5)
Number of metastatic sites
>2 metastatic sites 216 (65)
Metastasis at diagnosis
Yes 173 (52)
IMDC Prognostic Risk Group
Favorable 59 (18)
Intermediate 180 (54)
Poor 94 (28)

3.3 Prognostic factors in patients receiving
first-line nivolumab plus cabozantinib

In the whole study population, ECOG-PS, nephrectomy,
sarcomatoid de-differentiation, IMDC group, bone, liver and
brain metastases were significantly associated with OS at
univariate analysis (Table 2). At multivariate analysis, ECOG-PS
>2, sarcomatoid de-differentiation, IMDC poor risk group, bone or
brain metastases were significantly associated with shorter
OS (Table 2).
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FIGURE 1

Overall Survival (A) and Progression-Free Survival (B) in mRCC patients treated with first-line nivolumab plus cabozantinib.

3.4 Response to first-line nivolumab plus
cabozantinib

In the whole study population, 19 CR (6%), 174 PR (52%), 103
SD (31%) and 37 PD (11%) were observed, with an ORR of 58%.
The 2y-OS rates were 100%, 87%, 65% and 24% in patients with CR,
PR, SD or PD, respectively (p<0.001).

The median DOR was 38.9 months (95%CI 33.7-NR) for the
58% patients who had an ORR. In patients who achieved CR the
DOR was NR, and in those who had a PR the DOR was 35.2 months
(95%CI 32.3-44.0).

By stratifying patients based on IMDC groups, in the good-risk
group we observed 12 CR (20%), 27 PR (46%), 16 SD (29%) and 4
PD (5%), with an ORR of 66%; in the intermediate-risk group, 6 CR
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Overall Survival in mRCC patients treated with first-line nivolumab plus cabozantinib stratified by ECOG Performance Status (0—-1 vs >2) (A), IMDC
group (good vs intermediate vs poor-risk) (B), sarcomatoid differentiation (no vs yes) (C) and nephrectomy (no vs yes) (D).
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FIGURE 3

Overall Survival in mRCC patients treated with first-line cabozantinib plus nivolumab stratified by number and type of metastatic sites: number of
metastatic sites (2 vs >2) (A), bone metastasis (no vs yes) (B), liver metastasis (no vs yes) (C), and brain metastasis (no vs yes) (D).

(4%), 97 PR (54%), 64 SD (35%) and 13 PD (7%) were
demonstrated, with an ORR of 58%; and in the poor-risk group,
1 CR (1%), 50 PR (53%), 22 SD (24%) and 21 PD (18%) were found,
with an ORR of 54%.

In the 276 patients with clear cell RCC, we reported 16 CR (7%),
148 PR (53%), 79 SD (28%) and 33 PD (12%), with an ORR of 60%.
In the 57 patients with non-clear cell histology, we reported 1 CR
(2%), 30 PR (47%), 24 SD (42%) and 2 PD (9%), with an ORR of 49%.

3.5 Progression free survival and
subsequent therapies

The median PFS was 33.7 months (95%CI 21.1-38.9, Figure 1).
For the 6- and 12-month PFS landmark analyses, the median PFS was
38.6 months (95%CI 32.3-50.7) and 41.4 months (95%CI 34.0-51.5),
respectively (Supplementary Figure S2). One hundred and one
patients (30%) progressed during nivolumab plus cabozantinib
therapy; of these, 57 (56%) received subsequent treatments (26
patients received sunitinib, 8 axitinib, 5 pazopanib, 5
pembrolizumab plus lenvatinib, 5 lenvatinib plus everolimus, 4
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everolimus, 3 tivozanib and 1 was enrolled in a clinical trial). The
median PFS of second-line therapy was 5.3 months (95%CI 3.3-7.2).

3.6 Safety, dose reduction and therapy
interruptions

Grade 3-Grade 4 (G3-G4) adverse events (AEs) were observed
in 122 patients (37%). Hypertension (9%), and hand-foot syndrome
(8%) were the two most frequent SAEs (Table 3).

Cabozantinib dose reductions were registered in 108 patients
(32%), 2% started cabozantinib at 20 mg/d, 30% reduced the dose
during treatment (Table 3); 22% and 12% of patients interrupted
cabozantinib or nivolumab due to G3-G4 AEs, respectively (Table 3).

The median OS was NR in both patients who reduced
cabozantinib dose compared to those treated with standard dose
(p=0.322), with a 2y-OS rate of 79% vs 72% (p=0.324). Furthermore,
the median OS was NR in patients who interrupted or not
cabozantinib (p=0.807) or nivolumab (p=0.235) due to G3-G4
adverse events, with a 2y-OS rate of 80% vs 74% (p=0.401) and
83% vs 74% (p=0.168), respectively.
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TABLE 2 Univariate and multivariate analysis in mRCC patients receiving first-line nivolumab plus cabozantinib.

Univariate Cox Regression Multivariate Cox Regression

Overall Survival (Overall population)

HR (95%Cl) p-value HR (95%Cl) p-value
Sex (females vs males) 1.16 (0.68—-1.98) 0.578
Age (>=70y vs <70y) 1.02 (0.59-1.75) 0.950
Geographical area (Rest of the world vs United States or Europe 1.32 (1.01-1.72) 0.040 1.29 (1.02-1.63) 0.036
ECOG-PS 22 (yes vs no) 8.59 (5.07-14.56) <0.001 4.38 (2.46-7.79) <0.001
Nephrectomy (yes vs no) 0.49 (0.30-0.80) 0.004 0.90 (0.52-1.54) 0.698
Histology (nccRCC vs ccRCC) 1.10 (0.54-2.26) 0.784
Sarcomatoid differentiation (yes vs no) 2.56 (1.45-4.50) 0.001 2.38 (1.32-4.31) 0.004
IMDC group (poor vs intermediate/good) 3.09 (2.08-4.60) <0.001 1.92 (1.22-3.02) 0.005
Lung metastases (yes vs no) 0.75 (0.45-1.22) 0.247
Distant lymph node metastases (yes vs no) 1.56 (0.96-2.54) 0.076
Bone metastases (yes vs no) 2.81 (1.70-4.65) <0.001 1.98 (1.14-3.43) 0.014
Liver metastases (yes vs no) 1.95 (1.17-3.25) 0.010 1.50 (0.89-2.54) 0.130
Brain metastases (yes vs no) 3.63 (1.79-7.36) <0.001 2.37 (1.14-4.96) 0.022

ccRCC = clear cell Renal Cell Carcinoma; IMDC = International Metastatic RCC Database Consortium; nccRCC = non-clear cell Renal Cell Carcinoma.

Bold values indicate results that reached statistical significance.

4 Discussion

The current standard of care for the first-line treatment of clear
cell RCC is a combination therapy of either ICI/ICI or ICI/VEGFR-
TKI, with a proven benefit in OS over the long-standing standard of
care, sunitinib, in phase 3 randomized trials (1-8). The nivolumab
plus cabozantinib combination has reported improved OS with a
55-month median follow-up (10).

On the other hand, given the lower frequency of non-clear cell
RCC, treatment decisions in this subgroup are based on smaller
phase 2 studies (11). Recently, in these histologic subtypes the
combination therapies with a multi-kinase inhibitor and an ICI,
including cabozantinib plus nivolumab and pembrolizumab plus
lenvatinib, have proven to be effective (12, 13). The nivolumab plus
cabozantinib regimen is recommended given the outcomes seen in
the phase 2 trial (cohort 1) with ORR of 48%, a median PFS and
median OS of 13 and 28 months, respectively (12).

Nevertheless, it is known that, more often than not, the
participants in prospective clinical trials constitute a rather
selected population. The importance of having real-world data is
that these reports encompass populations of patients often excluded
from clinical trials, such as patients with poor PS or aggressive
disease, especially those with central nervous system involvement.
The present study reports data of 333 patients with RCC treated
with nivolumab plus cabozantinib combination in the first-line
setting. To the best of our knowledge, this is the largest retrospective
multicenter study exploring this therapeutic strategy to date
(Table 4) (14-16). Furthermore, our study gathers data from 52
centers across 17 countries, offering valuable insights from a
global oncology perspective by providing information across
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different healthcare systems, ethnic backgrounds and diverse
resource settings.

The median follow-up in the present study was 15.9 months, which
is similar to the first report of the Checkmate 9ER study (18.1 months)
(5). In this real-life evidence, the median OS has not been reached and
the 75% OS at 2 years is close to the one reported in the phase 3 study.
OS benefits were consistent irrespective of age and sex. Patients with
poor PS experienced a shorter OS, and this is informative for the
everyday decision making, since this subset of more frail patients is not
represented in large phase 3 trials and is frequently seen in clinical
grounds. As expected from previous reports, apart from poor PS,
adverse prognostic factors included sarcomatoid de-differentiation,
bone or brain metastases, and IMDC poor risk group (17).

Notably, median PFS and median DOR were 33.7 and 38.9
months respectively, which is higher than the rate reported for the
CheckMate 9ER trial (16.6 and 20.2 months) (5, 6). Several factors
may contribute to this discrepancy. Assessments in the clinical trial
initially occurred every 6 weeks, while in this real-life report they
occurred every 8 to 12 weeks and this could impact the PFS and
DOR calculation. However, the benefit of more frequent imaging in
real-world settings is debatable, as it may increase healthcare costs
and patient burden without clear added value. Complications from
repeated assessments, as well as their impact on quality of life,
should be carefully weighed when determining imaging intervals.

Additionally, RECIST calculation in the real-world setting
might not be as strict as in clinical trials and evaluation is not
subjected to a central radiologic review, potentially affecting
consistency and objectivity in response evaluation.

Another important consideration is the real-world practice of
continuing treatment beyond radiographic progression, a strategy
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TABLE 3 Grade 3-Grade 4 (G3-G4) adverse events, drug interruptions
and dose reductions.

Characteristics Overall no. (%)

G3-G4 adverse events 122 (37)
G3-G4 Hypertension 29 (9)
G3-G4 Fatigue 23 (7)
G3-G4 Diarrhea 24 (7)
G3-G4 Hand-Foot Syndrome 27 (8)
G3-G4 Hypothyroidism 15 (4)
Initial cabozantinib dose reduction 7 (2)
Subsequent cabozantinib dose reductions 101 (30)
Cabozantinib interruptions due to G3-G4 adverse events 73 (22)
Nivolumab interruptions due to G3-G4 adverse events 40 (12)

often restricted in clinical trials. Patients may remain on therapy
due to perceived clinical benefit or personal preference, and in such
cases, the date of treatment change rather than actual progression
may be recorded, artificially prolonging PES.

Regarding response rates compared to the subset of patients
with clear cell RCC in the ARON-1 study, patients in the
CheckMate 9ER had higher CR rates (13.5% vs 7%) and lower
PD (6.5% vs 12%). These differences may be attributed to differences
in patient populations. The ARON-1 trial included 43 patients
(13%) with ECOG PS =2 and 17 patients (5%) with brain
metastases, who were excluded from CheckMate 9ER, and a
higher proportion of patients with poor-risk IMDC classification
(28% vs 19% in CheckMate 9ER). Despite differences in CR and PD,
ORR were similar in both trials (60% in ARON-1 vs 56% in
CheckMate 9ER) (5, 6).

TABLE 4 Real-world data studies with nivolumab plus cabozantinib.

Study N (patients) Findings
Oka Yy, et al. NA Pharmacovigilance study
(14) » Worst AEs with N/C: general disorders
Retrospective and administration site conditions,
gastrointestinal disorders, metabolism and
nutrition disorders, nervous system
disorders, skin and subcutaneous tissue
disorders, vascular disorders
Hilser T, 96 « Median PES: 18.6 months, median OS:
et al. (15) not reached in overall population
Retrospective « DCR: 76.1%
o AEs: 82.3% all grades (elevated liver
enzymes 34%, diarrhea 31%, hand-foot
syndrome 29%)
Ku C-H., 21 « Median PFES and OS: not reached
et al. (16) « ORR 52.2%, DCR 94.7%
Retrospective « AEs: hand-foot syndrome, fatigue
and diarrhea

PFS, progression free survival; OS, overall survival; ORR, objective response rate; DCR, disease
control rate; AEs, adverse events; NA, not applied; N/C, nivolumab plus cabozantinib.
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For non-clear cell RCC, the response rates in the ARON-1 study
were consistent with those reported for the cohort 1 of the phase 2
trial, with an ORR of 49% and 48%, respectively. Notably, one
patient in the ARON-1 trial achieved CR compared to none in the
phase 2 trial. However, the rate of PD was higher in ARON-1 (9%
vs. 3% in the phase 2 trial) (11). We consider that having real-world
data in this subgroup is particularly meaningful given the difficulties
to accrue patients with this histologic subtype in clinical trials.

Analyzing the safety profile, grade 3 or more toxicity was
reported in 75.3% of patients with the combination in the
CheckMate 9ER (5). A lower incidence of grade 3 or more
toxicity was reported (37%) in the ARON-1. This could be
explained in part because some toxicities such as mucositis,
stomatitis, hematological disorders, dysgeusia, and liver enzyme
increase were not systematically reported. In addition, in daily
clinical practice, adverse events monitoring is not as rigorous as
in clinical trials. Interestingly, the most frequent severe toxicities in
ARON-1 were hypertension (9%), hand-foot syndrome (8%),
diarrhea (7%), fatigue (7%), and hypothyroidism (4%). These
frequencies are largely comparable to those reported in
CheckMate 9ER, where grade >3 hypertension occurred in 12.5%,
hand-foot syndrome in 7.5%, diarrhea in 7%, fatigue in 3.4%, and
hypothyroidism in 0.3% (5). Furthermore, cabozantinib dose
reductions were less frequent in ARON-1 (32%) compared to
CheckMate 9ER (56%) (5), aligning with the lower incidence of
grade 3 or higher toxicity and suggesting better overall treatment
tolerance. Importantly, having real-world data on dose reductions
and treatment discontinuations is essential, as these factors
may influence treatment efficacy and patient outcomes in
clinical practice.

A previous report of ARON-1 trial, which included 729 patients
treated with all four approved immune-based combinations, suggests
consistent efficacy results compared to the phase 3 trials in the overall
population (median OS 36.5 months, median PFS 15 months, and
ORR 49%) (18). Real-world data exists for all available immune-based
combinations. For nivolumab and ipilimumab, real-world studies
report ORR ranging from 33% to 48%, median PES between 9 and
18 months, and median OS of 49 months—results consistent with
those reported in the CheckMate 214 trial (ORR 42%, median PFS 8
months, and median OS 47 months) (1, 2, 19-21). Real-world evidence
for pembrolizumab and lenvatinib is emerging, with two studies (n =
50 and n = 54) reporting ORR of 66% and 38%, respectively, the
former ORR aligns with the CLEAR trial results (ORR 71%). Neither
study has yet reported survival outcomes (19, 22, 23). Similarly, real-
world data for pembrolizumab and axitinib indicate efficacy consistent
with KEYNOTE 426, with ORR ranging from 48% to 71% compared
to 60% in the trial (3, 24-26).

Specifically for the combination of nivolumab plus
cabozantinib, recent real-world studies further support our
findings. The GUARDIANS multicenter retrospective study,
which included 96 patients, reported an ORR of 45.8% and a
median PFS of 18.6 months. Median OS was not reached, with a
12-month probability of OS of 77.5%. Grade >3 treatment-related
adverse events occurred in 41.7% of patients, and 25% discontinued
treatment due to toxicity (15). Similarly, a retrospective study
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conducted across eight German cancer centers included 67 patients
and, at a median follow-up of 8.3 months, reported an ORR of
46.3%, a 6-month PFS rate of 81.9%, and grade >3 AEs in 47.8% of
patients (16). In another study from Taiwan by Ku et al., which
included 21 patients treated with nivolumab plus cabozantinib, the
ORR was 52.2% (27). These findings are consistent with the efficacy
outcomes observed in ARON-1 and further reinforce the
reproducibility of this combination in routine clinical practice.

We consider that ARON-1 study has several strengths, such as
being a multicenter effort with global representation, it has the
largest number of patients, and the inclusion of patients with
characteristics (e.g. histological, performance status, brain
metastasis) that are generally excluded from randomized clinical
trials. However, as a retrospective study, the main limitations are a
selection bias of cases included (since patients with incomplete data
were excluded from the study) and the confounder variables that
could not be measured. Another, limitation is the short time of
follow-up compared to the phase 3 CheckMate 9ER study that has
reported outcomes with 55 months median follow-up. However, the
ARON-1 data will continue to mature over the years and will be
informative of long-term outcomes as well.

As in most daily clinical practices, formal questionnaires or
scales for evaluating quality of life are scarcely employed (28). A
weakness of the real-world data from the different combinations in
this scenario, including the ARON-1 trial, is the lack of information
regarding how patients experience both treatment benefits and
adverse events.

In conclusion, decision-making regarding the optimal immune-
based combination is inherently complex. The ARON-1 trial seeks
to simplify this process by providing real-world data on the
combination of nivolumab and cabozantinib. The findings of this
study show benefit across all subgroups, including populations that
are generally excluded from clinical trials, for whom data if
often missing.
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