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Background: The treatment of patients with brain-spread renal cell carcinoma (RCC) is an unmet clinical need, although
more recent therapeutic strategies have significantly improved RCC patients’ life expectancy. Our multicenter,
retrospective, observational study investigated a real-world cohort of patients with brain metastases (BM) from RCC
(BMRCC).
Patients and methods: A total of 226 patients with histological diagnosis of RCC and radiological evidence of BM from
22 Italian institutions were enrolled. Univariate and multivariate models were performed to investigate the impact of
clinicopathological features and multimodal treatments on both overall survival (OS) from the BM diagnosis and
intracranial progression-free survival (iPFS).
Results: The median OS from the BM diagnosis was 18.8 months (interquartile range: 6.2-43 months). Multivariate
analysis confirmed the following as positive independent prognostic factors: a Karnofsky Performance Status >70%
[hazard ratio (HR) ¼ 0.49, 95% confidence interval (CI) 0.26-0.92, P ¼ 0.0026] and a single BM (HR ¼ 0.51, 95% CI
0.31-0.86, P ¼ 0. 0310); in contrast, the following were confirmed as worse prognosis factors: progressive
extracranial disease (HR ¼ 1.66, 95% CI 1.003-2.74, P ¼ 0.00181) and only one line of systemic therapy after the
BM occurrence (HR ¼ 2.98, 95% CI 1.62-5.49, P ¼ 0.029). Subgroup analyses showed no difference in iPFS
according to the type of the first systemic treatment [immunotherapy (IT) or targeted therapy (TT)] carried out after
the BM diagnosis (HR ¼ 1.033, 95% CI 0.565-1.889, P ¼ 0.16), and revealed that external radiation therapy (eRT)
significantly prolonged iPFS when combined with IT (10.7 months, 95% CI 4.9-48 months, P ¼ 0.0321) and not
when combined with TT (9.01 months, 95% CI 2.7-21.2 months, P ¼ 0.59).
Conclusions: Our results suggest a potential additive effect in terms of iPFS for eRT combined with IT and encourage a
more intensive multimodal therapeutic strategy in a multidisciplinary context to improve the survival of BMRCC
patients.
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INTRODUCTION

The incidence of brain metastases (BM) in metastatic renal
cell carcinoma (mRCC) patients ranges between 2% and
15%,1-3 although a single-center surveillance study using
magnetic resonance imaging (MRI) reported a higher inci-
dence of 30%.4 Indeed, available epidemiological data
should be regarded as inaccurate, since screening for BM is
not systematically carried out.

Among patients with mRCC at the time of diagnosis,
w5% have synchronous BM, while among those with
radically resected localized disease, around 17% will
develop metachronous encephalic spread;5 early encephalic
metastases are generally multiple, in contrast with late
encephalic metastases which are generally solitary.6,7

BM frequently cause neurological symptoms and have a
high propensity for bleeding due to the typical neo-
vascularization features.8,9

Several retrospective series have identified the number
of BM, the presence of extracranial metastases, and pa-
tient’s performance status at the time of BM diagnosis as
negative prognostic factors,10-12 although the overall prog-
nosis of these patients appears to be heterogeneous.

Indeed, although the median overall survival (OS) of
patients with BM is lower with respect to patients without
encephalic disease, median survival ranges from 3 to almost
25 months from the first evidence of BM.4 In a retrospective
cohort of patients treated at the University of California Los
Angeles, between 1989 and 2006, the median OS after the
BM diagnosis was 10.7 months, with survival rates of 48%,
30%, and 12% at 1 year, 2 years, and 5 years, respectively.13

In the era of targeted therapies (TTs), an International
Metastatic RCC Database Consortium (IMDC) report of
mRCC patients treated between 2005 and 2011 showed a
median OS after first-line TT of 14.4 months for patients
with BM, as compared to 19.0 months for those without
BM.14

In the era of immunotherapy (IT), available figures
(mainly from retrospective series) are still too heteroge-
neous to extract reliable survival rates.

An optimal approach for treating patients with brain-
spread RCC remains an unmet need, despite the survival
improvement achieved for mRCC due to the advent of TT
and immune checkpoint inhibitors (ICIs).15-18 Indeed, spe-
cific trials aimed at investigating the benefit of standard
treatments in mRCC patients with BM are warranted.

In general, the cornerstone of the treatment of BM is
represented by a multimodal therapeutic approach, which
includes encephalic radiotherapy (eRT), with stereotactic
radiosurgery (SRS) when possible or whole-brain radio-
therapy (WBRT), surgical resection (as an alternative to
eRT), and systemic treatments, although the prognosis of
these patients remains poor.19

Here we retrospectively report a cohort of mRCC patients
with BM, with the aim of investigating the possible impact
of clinicopathological features and treatment strategies on
intracranial progression-free survival (iPFS), the primary
objective of the present study.
2 https://doi.org/10.1016/j.esmoop.2023.101598
PATIENTS AND METHODS

Study population

Patients aged �18 years, with a cytological and/or histo-
logical confirmed diagnosis of RCC, and radiological evi-
dence of BM, observed between 1 January 2008 and 31
December 2021 in 22 Italian institutions, were included in
the BMRCC study. Ethical committee approval was obtained
from all participating centers, while written informed con-
sent for clinical data collection was obtained from all pa-
tients. The features extracted from patients’ charts included
age, sex, Karnofsky Performance Status (KPS), histological
subtype of RCC, presence of sarcomatoid differentiation,
TNM (tumorenodeemetastasis) stage, type and time of
kidney surgery, IMDC risk group, site(s) of metastases, time
of intracranial metastatic diagnosis, number and site of BM,
occurrence and typology of neurologic signs/symptoms and
specific drugs used for their palliation, type and time of
systemic and/or local treatments (single-agent TT, single-
agent ICI, combined TT plus ICI, SRS or WBRT), radiolog-
ical response to local and systemic treatments, date of
intracranial progression, and date of death. Patients with
insufficient data on encephalic radiological response were
excluded from this study. Follow-up included physical ex-
aminations and laboratory tests every 3-6 weeks, and
computed tomography (CT) scans of at least the thorax and
abdomen every 2-4 months, according to physicians’ prac-
tice or when systemic disease progression was clinically
suspected. MRI of the brain was carried out whenever BM
were evidenced by means of CT, and every 2-4 months
thereafter, according to physician practice, or when ence-
phalic disease progression or complications were clinically
suspected.

Statistical analysis

Quantitative variables were summarized as means and
standard deviation or median and interquartile range (IQR).
Comparisons between independent groups were carried
out using Student’s t-test for an independent sample of
Wilcoxon, as appropriate according to the Gaussian distri-
bution of the data. Qualitative variables were summarized
as counts and percentages. Comparisons between groups
were carried out by the chi-square test.

Intracranial progression-free survival (iPFS) was defined
as the time from the BM diagnosis to their progression
according to the Response Assessment in Neuro-Oncology
criteria;20 for the purpose of this analysis, OS was defined
as the time from the BM diagnosis to death. Both were
summarized as median and IQR. The survival analysis for
treatment comparison was conducted with the Kaplane
Meier curves. The log-rank test assessed the related dif-
ferences by treatment and prognostic factors (such as eRT
or neurological symptoms). Comparisons between pairs
were adjusted according to Bonferroni in those cases with
more than two levels for variables. The prognostic analysis
was conducted with the Cox proportional hazards regres-
sion model. Factors tested in the univariate regression
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were: sex (M/F), age (�55 versus >55 years), KPS (>70%
versus �70%), BM number (1 versus 2-3 versus >3) and
localization (supratentorial versus infratentorial versus
both), time of diagnosis (synchronous versus metachronous
BM), presence of extracranial disease (yes/no), neurological
symptoms (yes/no), local treatments carried out (neuro-
surgery versus eRT versus both), type (IT versus TT versus
IT þ TT), and number (1 versus 2 versus 3) of systemic
therapies carried out after the BM diagnosis. A multivari-
able Cox regression model was also applied without any
variable selection method. As a measure of fitting, a
generalized R-square based on the likelihood ratio test was
used. Statistical significance was assessed for P value <0.05
and confidence levels were set at 95% in confidence
intervals (CIs). All analyses and data management were
carried out by SAS 9.4 for PC Windows (SAS Institute Inc.,
Cary, NC).
RESULTS

Baseline characteristics

Table 1 summarizes the clinical and pathological charac-
teristics of the whole population of patients; 81% of pa-
tients (n ¼ 182) were male and the median age at the time
of BM diagnosis was 59 years. Approximately 80% of pa-
tients (n ¼ 180) also had extracranial metastases, and BM
were mostly metachronous to the RCC diagnosis (74%, n ¼
167). The median time to the BM occurrence from the RCC
diagnosis was 18 months. The predominant brain metastatic
site was the supratentorial region (66%, n ¼ 148), while
13% (n ¼ 30) of patients showed BM in the posterior cranial
fossa, and 21% (n ¼ 48) in both encephalic regions. Almost
Table 1. Main characteristics of the study sample

N (226) %

Sex M 182 81
F 44 19

Age at BMs onset, years (mean) 59
RCC histology Clear cell 217 96

Papillary 7 3
Sarcomatoid
differentiation

2 1

Timing of BMs with respect
to RCC diagnosis

Synchronous 59 26
Metachronous 167 74

Number of BMs 1 119 52
2-3 54 24
>3 53 24

BMs location Supratentorial 148 66
Infratentorial 30 13
Both 48 21

Extracranial metastases Yes 180 80
No 46 20

Symptomatic BM Yes 100 44
No 126 56

KPS at BMs onset >70 178 78
70 � � � 40 44 20
�40 4 2

Table 1 summarizes the main characteristics of the study population and the un-
derlying metastatic disease, such as the occurrence of BM (metachronous or syn-
chronous), their encephalic location and number.
BMs, brain metastases; KPS, Karnofsky Performance Status; RCC, renal cell
carcinoma.
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half of the patients (52%, n ¼ 119) had a single BM, while a
quarter of them (n ¼ 53) had more than three BM. Bleeding
signs were detected in 10% of the patients (n ¼ 23). The
primary histological diagnosis was clear cell carcinoma in
96% (n ¼ 217), while papillary carcinoma was evidenced in
3% of the cases (n ¼ 7); the presence of sarcomatoid dif-
ferentiation was reported in only 1% (n ¼ 2) of patients. At
the diagnosis of BM, 78% (n ¼ 178) of patients had a good
performance status (KPS > 70%) and only 2% (n ¼ 4) had
KPS < 40%. Forty-four percent (n ¼ 100) of patients had
neurological symptoms, and all of them received palliative
steroids. As far as local treatments are concerned, surgical
resection of the BM was carried out in a quarter (25%) of
the patients (n ¼ 53), while 70% of them (n ¼ 158) received
eRT, either SRS (n ¼ 106/158, 67%) or WBRT (n ¼ 52/158,
33%). Notably, as many as 45% (n ¼ 101/226) of BM pa-
tients did not receive any systemic treatment after the BM
diagnosis. On the other hand, systemic IT or TT therapy
following the BM diagnosis was carried out in 54% (n ¼
122/226) of patients: TT in 73% (n ¼ 89/122) and IT in 27%
(n ¼ 33/122). After the diagnosis of BM, 31% of patients
(n ¼ 39/125) received two sequential lines of systemic
therapy and 25% (n ¼ 32/125) of patients received three
sequential lines of systemic therapy.

Table 2 summarizes local and systemic treatment
outcomes.

Factors associated with OS. At the time of data lock, 139
patients had died, while 87 were still alive. The mOS from
the BM diagnosis was 18.8 months (IQR: 6.2-43 months).
Table 3 shows the results of univariate and multivariate
analyses of clinicopathological factors potentially related to
the prognosis. Univariate analysis revealed a worse prog-
nosis in male patients (P ¼ 0.004), in patients with a KPS
� 70% (P ¼ 0.04), multiple BM (1 versus 2-3, P < 0.0001; 1
versus >3, P ¼ 0.0154), extracranial disease progression
concomitant with the BM diagnosis (P ¼ 0.045), and a
single line of systemic therapy after the BM diagnosis
(1 versus 2, P < 0.0001; 1 versus 3, P ¼ 0.0177).

Neither the location of BMs (supra versus infratentorial,
P ¼ 0.6788) nor the presence of neurological symptoms
(P ¼ 0.4766) impacted on OS. Multivariate analysis
Table 2. Local and systemic treatments

N (226) %

Neurosurgery Yes 53 23
No 173 77

eRT Yes 158 70
No 68 30

Type of eRT SRS 106 67
WBRT 52 33

Systemic treatment after BMs onset IT 33 15
TT 89 39
Other 106 46

Number of systemic therapies
after BMs onset

1 54 43
2 39 31
3 32 25

Table 2 lists both local and systemic treatments carried out.
BMs, brain metastases; eRT, encephalic radiotherapy; SRS, stereotactic radiosurgery;
IT, immunotherapy; TT, targeted therapy; WBRT, whole-brain radiotherapy.
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Table 3. Results of Cox regression for overall survival

Factors Effect tested Univariate analysis Multivariate analysis

HR 95% CI P value HR 95% CI P value

Sex Female versus male 0.47 0.31-0.84 0.004 0.59 0.28-0.93 0.08
Age at BMs onset (years) � 55 years versus > 55 years 0.79 0.55-1.17 0.24 0.91 0.59-1.38 0.94
KPS > 70% versus � 70% 1.59 0.44-0.99 0.04 0.49 0.26-0.92 0.0026
Year of BMs onset After the year 2017 (included) versus before 2017 0.93 0.65-1.33 0.6824 0.95 0.57-1.57 0.833
Extracranial metastatic disease
status at BMs onset

PD versus controlled disease
(CR, PR, SD, NED)

1.24 0.76-2.03 0.045 1.66 1.003-2.74 0.00181

BMs site Supra- versus infratentorial 2.16 1.15-4.06 0.6788 1.78 0.79-3.99 0.8889
Neurological symptoms Yes versus no 1.13 0.81-1.58 0.4766 0.99 0.63-1.57 0.9882
Number of BMs 1 versus 2-3 0.55 0.36-0.83 <0.0001 0.49 0.29-0.83 0.0112

1 versus >3 0.31 0.21-0.48 0.0154 0.51 0.31-0.86 0.0310
2-3 versus >3 0.58 0.37-0.7 0.578 1.05 0.6-1.94 0.7899

Number of therapeutic systemic
lines after BMs onset

1 versus 2 3.46 2.12-5.6 <0.0001 2.09 1.29-3.41 0.0004
1 versus 3 9.79 3.47-27.64 0.0177 2.98 1.62-5.49 0.029

Table 3 shows the results of the Cox regression model applied to assess the effect of each variable on the risk of death. All risk factors were evaluated to assess the assumption for
proportional hazard with a multivariable Cox model with the dependent OS. Statistical significance was set at P < 0.05 and are indicated in bold.
BMs, brain metastases; CI, confidence interval; CR, complete response; HR, hazard ratio; KPS, Karnofsky Performance Status; NED, no evidence of disease; OS, overall survival; PD,
progressive disease; PR, partial response; SD, stable disease.
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confirmed the following as positive independent prognostic
factors: a KPS > 70% [hazard ratio (HR) ¼ 0.49, 95% CI 0.26-
0.92, P ¼ 0.0026] and a single BM (HR ¼ 0.51, 95% CI 0.31-
0.86, P ¼ 0. 0310); in contrast, the following were
confirmed as worse prognosis factors: progressive extra-
cranial disease (HR ¼ 1.66, 95% CI 1.003-2.74, P ¼ 0.00181)
and only one line of systemic therapy after the BM occur-
rence (HR ¼ 2.98, 95% CI 1.62-5.49, P ¼ 0.029). Neuro-
logical symptoms and location of BMs showed no
prognostic value in the multivariate analysis (P ¼ 0.9888
and P ¼ 0.888, respectively).

Impact of treatments on survival. We then explored the
intracranial efficacy of systemic treatments, as their impact
on both OS and iPFS from the BM occurrence and the ad-
ditive role, if any, of eRT on the efficacy of the different
systemic treatments used.

No OS difference was observed between patients treated
with TT as compared to those treated with IT (HR ¼ 0.57,
95% CI 0.31-1.06, P ¼ 0.0727) (Figure 1A), with the median
OS (mOS) being 16.7 months (95% CI 6.8-36.4 months) and
22.7 months (95% CI 7-23.8 months), respectively.

Also median iPFS did not differ significantly when
considering the systemic treatments carried out (HR ¼
1.033, 95% CI 0.565-1.889, P ¼ 0.16), and the median iPFS
was 10.7 months (95% CI 4.5-48 months) and 9.3 months
(95% CI 3.9-21 months) for patients treated with IT and TT,
respectively (Figure 1B).

Regarding brain-specific treatments, those who received
eRT showed only a modest benefit in terms of iPFS
compared to not treated patients, but no statistically sig-
nificant differences were detected (HR ¼ 0.99, 95% CI 0.68-
1.47, P ¼ 0.982).

Supplementary Figure S1, available at https://doi.org/10.
1016/j.esmoop.2023.101598, shows the iPFS according to
the locoregional treatment and the type of radiotherapy
received: this analysis did not show a statistically significant
result, with the exception of the longer iPFS (P value ¼
0.022) of patients who received WBRT without surgery
4 https://doi.org/10.1016/j.esmoop.2023.101598
compared to those who received no brain-directed treat-
ment (no RT and no surgery).

We also tested (Figure 2A and B) whether the combination
of eRT with an IT or TT could influence iPFS, in order to
identify the strategy that has the major impact on BM
growth, reduces neurological complications, and improves
patients’quality of life, if any. For this purpose, we divided the
study population into four groups based on the treatment
received: (A) IT plus eRT (n ¼ 25), (B) IT without eRT (n ¼ 8);
(C) TT without eRT (n ¼ 18), and (D) TT plus eRT (n ¼ 57).

Patients in group A achieved a statistically significant iPFS
(10.7 months, 95% CI 4.9-48 months) as compared to group
B (5.5 months, 95% CI 4.3-20.8 months, P ¼ 0.0321), while
a similar iPFS was seen between group C (9.9 months, 95%
CI 5.3-22.3 months) and group D (9.01 months, 95% CI
2.7-21.2 months, P ¼ 0.59).
DISCUSSION

For decades, BM have been related to a particularly poor
prognosis, leading to their exclusion from enrollment into
clinical trials. Furthermore, limited information is available
on the biological and genetic pathways underlying the
spread of cancer cells to the brain, the clinicopathological
features of BM, and even less on the results that can be
achieved on BM by means of systemic treatments. In recent
years, the Food and Drug Administration issued guidance on
the inclusion of patients with BM in clinical trials to alert
the oncology community to this population,21 while a
framework to support the management of patients with
central nervous system metastases in clinical trials has been
published.22

Compared to other solid tumors, RCC growth depends on
a complex relationship between immune response (often
inhibited) and angiogenesis (almost always exasperated).
Indeed, basic research models suggest that the slow growth
(or even the regression) of distant metastases which can be
clinically observed after the resection of the primary tumor
could be due to the suppression of the cross-talk between
Volume 8 - Issue 4 - 2023
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Figure 1. OS (A) and iPFS (B) after BMs diagnosis according to systemic treatment (TT versus IT).
BMs, brain metastases; iPFS, intracranial progression-free survival; IT, immunotherapy; OS, overall survival; TT, targeted therapy.

V. Internò et al. ESMO Open

Volume 8 - Issue 4 - 2023 https://doi.org/10.1016/j.esmoop.2023.101598 5

https://doi.org/10.1016/j.esmoop.2023.101598
https://doi.org/10.1016/j.esmoop.2023.101598


0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 10 20 30 40 50 60

iP
FS

Months

eRT

NO-eRT

IT group
Median IQR P value

10.7 4.9-48 0.0321

5.5 4.3-20.8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 20 40 60 80 100 120 140

iP
FS

Months

eRT

NO-eRT

TT group
Median IQR P value

9.9 5.3-22.3 0.59

9.01 2.7-21.2

A

B

Figure 2. iPFS by eRT and combined IT (A) and TT (B).
eRT, encephalic radiotherapy; iPFS, intracranial progression-free survival; IT, immunotherapy; TT, targeted therapy.
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the latter and its metastases.23 This pre-clinical evidence
and clinical data support the use of cytoreductive ne-
phrectomy followed by locoregional therapy (surgery and/
or eRT) in patients with solitary BM without extracranial
metastases or with a limited burden of extracranial
disease.24 Conversely, for mRCC with multiple distant me-
tastases including one or more BM, cytoreductive ne-
phrectomy should not be proposed as a first-choice option,
with systemic treatment in combination with locoregional
BM treatment being the usual standard of care.24 The his-
torical paradigm of using WBRT for multiple intracranial
metastases has changed in recent years, with clinical trials
demonstrating that SRS alone induces a lower rate of
neurocognitive decline without any impairment in the dis-
ease control rate [1-year local control rate: 91.8% (95% CI
85.7% to 95.4%); 2-year local control rate: 86.1% (95% CI
77.1% to 91.7%)] and OS [1-year OS: 57.5% (95% CI 40.2%
to 71.4%)].25

Despite the fact that most randomized registrative trials
excluded patients with BM or allowed only patients with
previously treated and stable BM, systemic therapies are
commonly used to treat mRCC patients with BM. As far as
antiangiogenic agents are concerned, their use for the
treatment of BM from RCC is mainly supported by retro-
spective studies, non-interventional prospective studies, or
expanded access programs, in which eRT was not manda-
tory; due to this huge heterogeneity, no clear conclusions
can be drawn on the efficacy of antiangiogenics on BM.

The results of a recent meta-analysis conducted on a
series of 897 mRCC patients with BM treated with local
treatment with or without vascular endothelial growth
factor receptor-tyrosine kinase inhibitors (VEGFR-TKIs)
confirm that the combined treatment improves OS (HR ¼
0.60, 95% CI 0.52-0.69, P < 0.00001) and BM local control
(HR ¼ 0.30, 95% CI 0.11-0.98, P ¼ 0.05) without leading to
major neurological adverse events.26 Similarly, data on ICIs
for mRCC patients with BM are mostly generated from
retrospective studies, post hoc subgroup analyses of
multicenter trials,27,28 and non-interventional prospective
studies.29,30 Despite limited data, IT seems manageable in
patients with previously treated or asymptomatic BM, but
efficacy remains to be demonstrated by ongoing studies.

In our retrospective case series, we observed patients’
clinicopathological features and multimodal therapeutic
strategies consistent with the literature data and repre-
sentative of the current diagnostic-therapeutic scenario of
BMRCC.3,5 Most BM were metachronous, located in the
supratentorial region, associated with extracranial metas-
tases and half of the patients were symptomatic. The
presence of neurological signs/symptoms was not a nega-
tive prognostic factor, while a KPS > 70%, non-progressed
extracranial metastatic disease, the presence of a single
brain metastasis, and the number of lines of systemic
therapy after the BM diagnosis proved to be positive in-
dependent prognostic factors.

Regarding the treatment received, patients who received
eRT (67% of patients, n ¼ 158/226) showed only a modest,
and not statistically significant, benefit in terms of iPFS
Volume 8 - Issue 4 - 2023
compared to those who did not receive eRT (HR ¼ 0.99,
95% CI 0.68-1.47, P ¼ 0.982). We suppose that a significant
number of patients have never received local cerebral
therapy for several reasons: poor general clinical condition
and consequent unsuitability for local cerebral therapy,
predominant progression of systemic disease (in proportion
to the burden of cerebral disease), and non-availability of
effective locoregional treatment in the referral clinical
institution. Notably enough, systemic therapy after the
diagnosis of BM was received by only 55% of the patients
(n ¼ 125/226), possibly highlightingdat least in partdthe
negative perception of the prognosis of patients with BM
and the unavailability of further effective systemic treat-
ments reimbursed by the Italian National Health System.
We hypothesize that a large percentage of patients may not
have received an optimal therapeutic strategy because the
metastatic site itself, considered ‘hopeless’, led to a nihilistic
medical approach. This finding may be an incentive for
physicians to further invest in the therapeutic strategy of
patients with BMRCC with experimental drugs or re-
irradiation. On the other hand, among treated patients,
more than a quarter received up to three lines of systemic
therapy, without statistically significant differences in OS
between patients receiving TT versus those receiving ICIs;
furthermore, the median OS observed is in line with the
results of the most recent population. The median iPFS also
did not differ significantly when considering the systemic
treatments carried out; despite this, patients treated with
eRT plus ICIs had a better median iPFS (10.7 months) than
those receiving ICIs alone (5.5 months). Instead, a similar
iPFS was observed when TTs were used, with or without
eRT.

Overall, our data support the use of the eRTeICI com-
bination in mRCC patients with BM. The biological rationale
supporting the combined eRTeICI approach is that radia-
tion promotes inflammation and stimulates the innate and
adaptive immune system, potentially increasing the activity
of ICIs.31,32

The phase II study GETUG-AFU 26 NIVOREN27 investigated
the efficacy of nivolumab in two cohorts of patients with
asymptomatic BMRCC: previously untreated (cohort A, n ¼
34) and treated (cohort B, n ¼ 34) with local treatment
(surgery and/or radiotherapy) for BM. The intracranial
response rate (iRR) was 12% (n ¼ 4/34) in patients with a
single untreated BM smaller than 10 mm at baseline, while
38% (n ¼ 13/34) of patients previously treated for BM had
stable intracranial disease as the best response assessed.
Median iPFS was 2.7 months (95% CI 2.3-4.6 months) in
cohort A and 4.8 months (95% CI 3.0-8.0 months) in cohort B.

In our study, the median iPFS for patients who received
eRT in combination with ICI (n ¼ 25) was higher (10.7
months) than the literature results detailed above. These
conflicting results may be due to the type and duration of
first-line treatment. Indeed, the duration of response to
first-line anti-VEGFR monotherapy, received by most pa-
tients in our study, is an independent predictor for OS in
patients treated with anti-programmed cell death protein-1
inhibitors in subsequent lines.33 Another factor to consider
https://doi.org/10.1016/j.esmoop.2023.101598 7
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is the assessment of the intracranial radiological response.
RECIST v1.1 criteria are inadequate and misinterpreted for
IT-based approaches: an initial increase in the number
and size of metastases can be followed by radiographic
stabilization or regression. Even in the real-world clinical
scenario, we should consider using modified response
criteria for ITeeRT combination, such as those recom-
mended in RANO-BM,34 irRC,35 iRANO,36 or iRECIST.37

Beyond its retrospective design, this study has several
relevant limitations. Firstly, the diagnosis and the selection of
locoregional therapy for BM was influenced by the avail-
ability/unavailability of advanced diagnostic, surgical and
radiotherapeutic procedures and validated therapeutic al-
gorithms at each institution. Secondly, some histological (in
particular sarcomatoid differentiation rate), clinical (blood
indicators, other diseases, concomitant drugs), and radio-
logical (radiological response of extracranial metastases) in-
formation that could have influenced the observed results
were not accessible. Thirdly, the large observation period
results in a numerical prevalence of systemic anti-angiogenic
monotherapy treatments over ICIs or immune-based com-
binations, the present standard of care for mRCC. In partic-
ular, IT was the upfront systemic treatment after the BM
diagnosis in only 15% (n ¼ 35) of patients. Lastly, the pa-
tients received different drugs and therapeutic sequences.

As a whole, our results confirm some key clinical needs to
improve BMRCC outcomes: (i) standardization of radiolog-
ical organ-specific criteria for BM screening and monitoring,
to avoid diagnostic delays and inappropriate treatment
changes; (ii) specific randomized clinical trials for patients
with stable/unstable BM that permit, in case of exclusively
encephalic progression, the continuation of systemic treat-
ment with the addition of ablative radiotherapy treatment,
in order to evaluate the effective outcomes of multimodal
strategies; (iii) implementation of SRS since it is easily
applicable to multiple BM, highly effective, and better
tolerated than WBRT due to reduced cognitive effects; (iv)
integrated multidisciplinary teams to improve the thera-
peutic management of BM and lead to a reduction in
mortality, as demonstrated for other oncological scenarios.

In conclusion, despite the above limitations, our results
suggest a potential additive effect in terms of iPFS for eRT
combined with IT and encourage a more intensive multi-
modal therapeutic strategy in a multidisciplinary context to
improve survival of BMRCC patients. Our results may be a
proof of concept for much needed prospective studies to
confirm the suggested therapeutic strategy. Finally, as already
happened for patients with bone metastases ,38 the presence
of BM proved not necessarily to be associated with a poor
prognosis.
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