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ABSTRACT
The combination of ipilimumab plus nivolumab (I+N) has 
greatly improved outcomes in patients with intermediate 
or poor-risk untreated metastatic renal cell carcinoma 
(mRCC). However, little is known about the outcomes of 
patients with brain metastasis (BrM) treated with I+N. 
A search was performed to retrospectively identify all 
patients with mRCC treated with I+N in the Duke Cancer 
Institute and the Cleveland Clinic Taussig Cancer Center, 
followed by a chart review. Patients were included 
if they had BrM at the time of I+N initiation. Cohort 
characteristics are summarized with descriptive statistics. 
Kaplan-Meier method was used to estimate overall 
survival (OS) and global, intracranial, and extracranial 
progression-free survival (PFS) for the cohort and log 
rank test was used to compare OS and PFS between 
patient groups. Radiographic response was categorized 
by RECIST. Fisher’s exact test was used to correlate 
patient factors with radiographic response. From October 
2017 to December 2020, 19 patients with BrM received 
I+N for mRCC with a median follow-up time of 27.1 
months (range 15.0–35.6). By International Metastatic 
RCC Database Consortium (IMDC) risk criteria, 16% had 
favorable, 58% had intermediate, and 26% had poor-risk 
disease. 68% were systemic therapy naïve, and 77% of 
patients had clear cell histology. 95% had received local 
CNS directed therapy with surgery, radiotherapy, or both. 
The objective response rate was 44% (0% complete 
response) with three of six patients treated in the second 
line or greater setting experiencing a partial response. 
The median PFS was 7.6 months (95% CI 5.6 to 14.9). 
The median extracranial PFS was 8.5 months (95% CI 5.6 
to 19.7), and median intracranial PFS was 14.7 months 
(95% CI 7.2 to not reached). No variables assessed were 
significantly associated with radiographic response 
(gender, IMDC risk, presence of bone metastasis, line of 
therapy, or presence of immune related adverse events). 
In our retrospective cohort of patients with mRCC with 
BrM, I+N, in combination with CNS-directed local therapy, 
appears to have clinical efficacy as previously described 
with responses seen beyond the first-line setting. Further 
investigation is warranted in this population given 
exclusion from prior clinical trials.

INTRODUCTION
Metastatic renal cell carcinoma (RCC) will be 
responsible for an estimated 14 830 deaths in 
the USA in 2020.1 The treatment landscape 
has changed dramatically with Food and 
Drug Administration approvals for multiple 
new front-line immune checkpoint inhibitor 
(ICI)-based combination therapies including 
ipilimumab plus nivolumab (I+N),2 pembroli-
zumab plus axitinib,3 avelumab plus axitinib,4 
and nivolumab plus cabozantinib.5 Brain 
metastasis (BrM) is a well-described compli-
cation of RCC with prior reports showing a 
9.8% cumulative 5-year incidence of BrM.6 
No published data exist to support the effi-
cacy of any of these ICI-based combination 
therapies in patients with BrM.7 Checkmate 
214, which investigated combination I+N 
versus sunitinib, excluded all patients 
with central nervous system (CNS) metas-
tasis while Keynote 426 (pembrolizumab/
axitinib), Javelin 101 (avelumab/axitinib), 
and Checkmate 9ER (nivolumab/cabozan-
tinib) excluded patients with symptomatic or 
active CNS metastasis. Given the incidence 
and morbidity of BrM, further investigation is 
needed to establish the optimal approach for 
patients with newly diagnosed metastatic RCC 
(mRCC) with BrM.

The only published clinical trial investi-
gating patients with BrM in mRCC treated 
with ICI was GETUG-AFU 26 NIVOREN,8 
which was a phase II single-arm study investi-
gating the safety and efficacy of single agent 
nivolumab in patients who have progressed 
on prior antivascular endothelial growth 
factor targeted therapy. In total, on this study, 
73 patients with BrM were identified, 39 of 
whom had target lesions in the brain and 
had not received local therapy with radio-
therapy or surgery. The authors concluded 
that nivolumab activity was limited in patients 
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with untreated BrM as the intracranial response rate was 
12% among patients who had not received local therapy, 
emphasizing the importance of local therapy prior to 
systemic therapy. This contrasts to the experience in mela-
noma where combination ipilimumab and nivolumab has 
shown an objective response rate (ORR) to untreated 
CNS target lesions of 52%.9 The efficacy of ipilimumab 
and nivolumab among patients with mRCC and BrM is 
unknown, and thus, we sought to perform a multicenter 
retrospective case series to review the outcomes and prac-
tice patterns among patients with mRCC and BrM treated 
with ipilimumab and nivolumab at two large academic 
medical centers.

PATIENTS AND METHODS
Patients with mRCC who were treated with combina-
tion ipilimumab and nivolumab from January 2016 to 
December 2020 were identified at Duke Cancer Insti-
tute (Duke) and Cleveland Clinic Taussig Cancer Center 
(CC). Patients were identified at Duke Cancer Institute 
performing a Duke Enterprise Data Unified Content 
Explorer search for all patients with RCC and treated 
with ipilimumab. Patients were identified at CC through 
a centralized database maintained by clinical providers. 
All patients identified underwent retrospective chart 
review and prespecified clinical variables were extracted 
with a data cut-off of December 31, 2020. This cohort was 
then narrowed by chart review to identify the cohort of 
patients with BrM. Patients were eligible if they had BrM 
known at the time of I+N therapy. Notably, patients were 
included whether or not they had received prior intracra-
nial local therapy (ie, surgery or radiotherapy) prior to 
I+N administration.

Variables collected from the medical record include 
clinical features of the patients such as age, comorbidi-
ties, gender, and race. Disease-specific characteristics 
were collected such as stage at diagnosis, histology, and 
the presence of sarcomatoid features. Prior treatments 
including surgery, radiation, and prior systemic therapies 
were collected as well. Radiographic response was cate-
gorized per response evaluation criteria in solid tumors, 
RECIST (complete response (CR), partial response (PR), 
stable disease, progressive disease (PD)) by retrospective 
chart review performed by physicians based on radiology 
reports, imaging review, as well as primary clinician docu-
mentation. Progression was categorized as radiographic 
progression or unequivocal clinical progression as docu-
mented in the medical record. Progression-free survival 
(PFS) was defined as the time from initiation on I+N to 
progression or death. Progression events were catego-
rized as either extracranial or intracranial and sepa-
rate extracranial and intracranial PFS was calculated. 
Overall survival (OS) was defined as the time from initi-
ation on I+N to death or censoring at last known time 
alive. Immune-related adverse events were documented, 
though grading was not performed.

Descriptive statistics were used to summarize patient 
characteristics and BrM-related variables. Fisher’s exact 
test was used to correlate clinical factors with response 
status. Clinical variables assessed include gender, Interna-
tional Metastatic RCC Database Consortium (IMDC) risk 
group (favorable, intermediate, or poor risk), bone metas-
tasis (Y/N), immune-related adverse event of any grade 
(Y/N), age (continuous), and number of prior therapies 
(continuous). Kaplan-Meier method was used to estimate 
OS and PFS, and log-rank test was used to compare OS 
and PFS between patient groups. Variables assessed for 
correlation with survival outcomes include age (>vs <60 
years), gender, Eastern Cooperative Oncology Group 
performance status (ECOG PS, 0 vs >0), bone metastasis 
(Y vs N), lung metastasis (Y vs N), lymph node metastasis 
(Y vs N), infratentorial BrM (Y vs N), prior nephrectomy 
(Y vs N), and number of prior therapies (0 vs >0). All tests 
were two sided and p values of 0.05 or less were consid-
ered statistically significant. Statistical analysis was carried 
out using SAS Studio V.3.7 (SAS Institute) and R V.4.0 (R 
Foundation, Vienna, Austria).

RESULTS
A total of 19 patients were identified as having BrM due to 
mRCC and received I+N. Patients at Duke were identified 
using a query of the electronic medical records to search 
for patients with a diagnosis of RCC and having received 
ipilimumab which yielded 129 patients, which was 
narrowed to 122 who received I+N for mRCC. Of these 
122 patients, 8 patients had BrM. At CC, 69 patients were 
identified as having received ipilimumab and nivolumab 
for mRCC by clinical care teams, of which 11 had BrM, for 
a final cohort of 19 patients.

Patient characteristics are summarized in table  1. 
Notable characteristics include a disproportionate over-
representation of Caucasian (n=17, 89%) and male (n=14, 
74%) patients. Other characteristics include 77% clear 
cell histology, 58% prior nephrectomy, and 84% stage 
IV at diagnosis. Zero patients were confirmed as having 
sarcomatoid histology. IMDC prognostic risk group 
breakdown included 26% poor risk, 58% intermediate 
risk, and 16% favorable risk. The majority of patients, 
68% had received no prior systemic therapies for mRCC, 
while 11% had received one prior systemic therapy, and 
21% had received two or more prior systemic therapies.

All patients had either BrM at the time of I+N initia-
tion or had BrM that were treated with local therapy just 
prior to treatment initiation. The majority of patients had 
received prior CNS directed local therapy with 4 (21%) 
having received both surgery and radiotherapy to BrM 
and 14 (74%) having received radiotherapy alone to BrM. 
Only one patient received no local therapy due to a high 
volume of extracranial disease. Radiotherapy was deliv-
ered as stereotactic radio surgery (SRS) in 17/18 patients 
with one patient receiving whole brain irradiation. The 
vast of patients (17/18) received local therapy before 
I+N initiation with one patient receiving radiotherapy 
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shortly after initiation of cycle 1 of I+N. Concomitant 
sites of metastasis are noted in table 1. The majority of 
patients had one metastatic lesion in the brain (58%) 
with 42% having two or more lesions. Most patients were 
symptomatic from the BrM prior to treatment (68%). All 
patients received at least one dose of ipilimumab, with 
37% receiving fewer than four doses of ipilimumab either 
due to disease progression or toxicity.

Median follow-up time of patients alive in this cohort 
was 27.1 months (range 15–35.6) with the median 
time on therapy being 4.7 months (range 1–20.3). The 
median number of nivolumab doses, including those 
given concurrently with ipilimumab, was six doses (range 
1–21). No patients were still receiving I+N or maintenance 
nivolumab with 18/19 (95%) having experienced disease 

progression at last follow-up. Death had occurred in 7/19 
patients (37%). PFS and OS Kaplan-Meier curves are 
shown in figure 1. Median PFS was 7.6 months (95% CI 
5.6 to 14.9), and the 12-month PFS rate was 26% (95% 
CI 12% to 56%). The median intracranial PFS was 14.7 
months (95% CI 7.2 to not reached, NR) with a 12-month 
intracranial PFS of 53% (95% CI 34% to 81%), and the 
median extracranial PFS was 8.5 months (95% CI 5.6 to 
19.7) with a 12-month extracranial PFS rate of 37% (95% 
CI 20% to 66%). The median OS was not reached, with 
OS rates at 12 months and 24 months of 74% (95% CI 
56% to 96%) and 68% (95% CI 49% to 93%), respec-
tively. Clinically assessed best radiographic response rates 
are shown in table 2. All responses reported are extracra-
nial responses due to the high rate of local CNS therapy 

Table 1  Patient and treatment characteristics

Baseline characteristics N (n=19) % Treatment characteristics N (n=19) %

Race CNS-directed therapy

 � Caucasian 17 89.4  � None 1 15.8

 � Black 1 5.3  � Surgery and radiotherapy 4 21.1

 � Other 1 5.3  � Radiotherapy alone 14 73.7

Gender Other sites of metastasis

 � Female 5 26.3  � Lung 14 73.7

 � Male 14 73.7  � Liver 2 10.5

Histology  � Bone 5 26.3

 � Clear cell 15 79.9  � Lymph nodes 14 73.7

 � Chromophobe 1 5.3  � None 1 5.3

 � Unclassified 3 15.8 No of brain metastasis

Sarcomatoid component  � 1 11 57.9

 � Yes 0 0  � 2 2 10.5

 � No 10 52.6  � ≥3 6 31.6

 � Unknown 9 47.4 Brain metastasis location

Prior radical nephrectomy  � Supratentorial 15 78.9

 � No 8 42.1  � Infratentorial 3 15.8

 � Yes 11 57.9  � Both 1 5.3

IMDC prognostic risk group Ipilimumab doses <4 7 36.8

 � Poor risk 5 26.3 Received nivolumab maintenance 12 63.2

 � Intermediate risk 11 57.9 Nivolumab doses, median (range) 6 doses
(1–21)

 � Favorable risk 3 15.8 Reason for discontinuing

Stage IV at diagnosis 16 84.2  � Still receiving 0 0

ECOG PS 0–1 16 84.2  � Disease progression 13 68.3

No of prior therapies  � Adverse event 4 21.1

 � 0 13 68.4  � Provider discretion 1 5.3

 � 1 2 10.5  � Death 1 5.3

 � ≥2 4 21.1 Immune-related adverse events 12 63.2

Prior nivolumab monotherapy 2 10.5

*ECOG PS, Eastern Cooperative Oncology Group performance status; CNS, central nervous system.
IMDC, International Metastatic RCC Database Consortium.
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administered prior to I+N treatment. No CR was seen. A 
PR proportion of 44% (8/18) was seen with a PR propor-
tion in the front line setting of 42% (5/12) and 50% 

(3/6) in the second line or later setting. The one patient 
who did not receive local CNS therapy had a large volume 
of extracranial disease and unfortunately died 2 months 
after initiation of therapy due to rapidly PD, without a 
response assessment of either intracranial or extracranial 
disease. Detailed toxicity data were not collected, though 
no CNS-related ICI toxicities were noted in this cohort. A 
swim-lane plot (figure 2) shows time on therapy as well as 
time to progression or death.

In this cohort, 12/19 patients did not experience intra-
cranial progression. Of those 12 patients, 4 have died and 
8 are still alive at last follow-up. Of the four who had died, 
the time from I+N initiation to death was 61, 206, 339, 
and 719 days. Of the eight patients alive at data cut-off 
without intracranial progression, seven had experienced 
extracranial progression at a median follow-up of 878 
days. CNS-directed radiotherapy alone had been admin-
istered in six of eight patients with two of eight having 
received both surgery and radiation for local therapy. 

Figure 1  Kaplan-Meier analysis for (A) overall survival (OS), (B) progression-free survival (PFS), (C) intracranial PFS, and (D) 
extracranial PFS for patients with mRCC and brain metastasis treated with ipilimumab and nivolumab. mRCC, metastatic renal 
cell carcinoma.

Table 2  Best radiographic response for patients with 
mRCC and brain metastasis treated with ipilimumab and 
nivolumab among all patients, those treated in the first line 
setting and those treated in the second line or later setting

Variable
All patients 
(n=19)

First line 
(n=13)

Second line or 
later (n=6)

Best overall response, no. (%)

 � Complete response 0 0 0

 � Partial response 8 (42) 5 (38.5) 3 (50)

 � Stable disease 6 (32) 5 (38.5) 1 (17)

 � Progressive disease 4 (21) 2 (15) 2 (33)

 � Not evaluable 1 (5) 1 (8) 0

mRCC, metastatic renal cell carcinoma.
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Seven patients had one single BrMs and one of eight 
patient had four sites of metastasis as compared with the 
overall cohort which had a mean of 1.7 (median 1, range 
1–4) BrM sites. Other sites of metastatic disease among 
those without intracranial progression include seven of 
eight with lung metastasis, two of eight with bone metas-
tasis, two of eight with liver metastasis, and one of eight 
with pancreas metastasis. IMDC risk categories were one 
of eight favorable, six of eight intermediate, and one of 
eight poor risk. All patients in this subgroup had clear cell 
histology and five of eight had prior nephrectomy.

An analysis to associate clinical variables with RR, PFS, 
and OS was performed (see methods for variables). No 
variables assessed were statistically associated with differ-
ential response rates by Fisher’s exact method (data not 
shown). Having a prior nephrectomy (n=11) was associ-
ated with better OS compared with those with no prior 
nephrectomy (n=8) by the log-rank test (p=0.02) with 
12-month OS of 91% vs 50% and 24-month OS of 91% 
vs 33%, respectively. PFS was numerically better but not 
statistically different by the log rank test among those 
with prior nephrectomy versus no prior nephrectomy 
(median PFS: 9.5 (95% CI 7.6 to NR) vs 5.4 months 
(95% CI 3.3 to NR), respectively). This numeric differ-
ence in PFS appeared to be primarily driven by the extra-
cranial PFS with a median extracranial PFS of 13.3 months 
(95% CI 8.5 to NR) among those with prior nephrectomy 
compared with 5.4 months (95% CI 3.3 to NR) among 
those with no prior nephrectomy. The median intra-
cranial PFS was similar between the two groups at 14.7 
months (95% CI 7.2 to NR) for those with prior nephrec-
tomy vs 17.4 months (95% CI 6.8 to NR) for those with no 

prior nephrectomy. Otherwise, no variables assessed were 
significantly associated with PFS or OS in this cohort.

DISCUSSION
Here, we report a multicenter experience of patients with 
mRCC and BrM treated with I+N. These data are consistent 
with the well-established practice of local CNS-directed 
therapy with either surgical resection of radiotherapy 
followed by systemic therapy, as 95% of patients in this 
cohort received CNS directed local therapy. The median 
extracranial PFS was shorter at 8.5 months compared 
with the median intracranial PFS at 14.7 months in this 
cohort of patients who have received aggressive local CNS 
therapy. Extracranial radiographic responses were seen 
with I+N, both in the front line and later line settings. 
Given the high rates of local therapy to BrM, we could 
not assess for intracranial radiographic responses to 
I+N. Though patients with BrM were excluded from the 
pivotal phase 3 Checkmate-214 clinical trial, these data 
suggest that local CNS-directed therapy followed by I+N 
is an acceptable strategy in the management of patients 
with mRCC metastatic to the brain.

This study adds to the limited literature describing 
outcomes among patients with mRCC and BrM. Recently, 
a cohort of patients with incidentally discovered asymp-
tomatic BrM in the setting of mRCC at Gustave Roussy 
and Memorial Sloan Kettering Cancer Center was identi-
fied from patients being screened with mandatory brain 
imaging for clinical trial enrollment from 2001 to 2019.10 
Of the 1689 patients screened, 72 (4.3%) were noted to 
have BrM. Many patients were treated in the pre-ICI era 
and only 32% of patients were treatment naïve. These 
differences likely explain the worse survival outcomes 
observed in this cohort (12-month OS rate of 48%) 
compared with our cohort (12-month OS rate of 74%).

BrM is a grave manifestation of mRCC that can cause 
tremendous morbidity and requires a coordinated, multi-
disciplinary approach. For most metastatic solid tumors 
with BrM, local therapy with either surgery, radiotherapy, 
or both followed by systemic therapy remains the corner-
stone of treatment. Stereotactic radiosurgery has a more 
favorable side effect profile compared with traditional 
whole brain radiation.11 Advances in SRS technology have 
resulted in more patients being eligible for this approach, 
likely sparing many patients the toxicity of whole brain 
radiation therapy. The vast majority of patients in our 
cohort were not treated concurrently with radiation and 
ICI, but there is a growing body of literature to suggest 
that concurrent ICI and SRS is safe; there is also biolog-
ical rationale for synergy between the two therapies. Two 
phase II clinical trials have been presented in abstract 
form describing prospective concurrent extracranial 
SRS and ICI therapy in mRCC. The NIVES trial treated 
69 patients with mRCC with nivolumab single agent 
followed by extracranial SRS 7 days after the initial dose 
of nivolumab leading to an ORR of 17.4%. Among these 
patients, 24.6% experienced grade 3–4 toxicities, none 

Figure 2  Swim-lane plot. PD, progressive disease; PR, 
partial response; SD, stable disease; IC, intracranial; EC, 
extracranial.
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within the radiation field.12 The RADVAX trial investi-
gated the combination of extracranial SRS in 25 patients 
in between cycle 1 and 2 of combination ipilimumab and 
nivolumab and reported a 36% grade 3–4 toxicity rate 
and ORR of 56%.13 Additionally, retrospective data from 
patients with BrM in lung cancer have shown concurrent 
SRS with ICI therapy is well tolerated without increased 
toxicity.14 With regard to synergy between radiation and 
ICI, the abscopal effect is defined as tumor shrinkage 
outside of the radiation field after radiotherapy, theo-
rized to be induced by radiation induced immunomodu-
lation. This has been demonstrated in patients and mice 
with melanoma15 and anecdotally in RCC with BrM.16 
Furthermore, Twyman-Saint Victor et al demonstrated 
that radiation may augment ICI by increasing the diver-
sity of peripheral and intratumoral T-cell receptor clones, 
which can increase sensitivity to ICI. Further prospective 
randomized studies are needed before this approach is 
a standard of care, but the available data do suggest that 
concurrent SRS with ICI therapy is likely safe and may 
demonstrate synergy.

The strengths of these data are the ‘real-world’ nature 
of these treatments, though we recognize these patients 
were treated at two large, tertiary academic medical 
centers. These data have a number of limitations, primarily 
related to the retrospective nature of the investigation. 
We comprehensively assessed all patients treated with I+N 
for mRCC at our institution, though we have no matched 
cohort of patients with BrM treated with alternative ther-
apies for comparison. Clinical outcomes reported here 
are limited as they were assessed retrospectively based on 
clinical chart review and blinded RECIST evaluations are 
not available. Additionally, no genomic data were avail-
able for analysis from these patients and comprehensive 
genomic profiling was not routinely ordered on patients 
with mRCC at Duke or CC during this time period.

In conclusion, these data support the use of I+N for 
patients with mRCC to the brain for systemic disease 
control following standard of care local therapies such as 
surgery and/or radiotherapy. Further prospective studies 
will be needed before considering omission of local CNS-
directed therapy prior to systemic therapies or for concur-
rent local and systemic therapy administration.

Twitter Brian I. Rini @brian_rini
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