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No paradigm changes with checkpoint inhibitor monotherapy
in patients with metastatic renal cell carcinoma and brain

metastases
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The prognosis of patients with metastatic renal cell
carcinoma (mRCC) is evaluated by using the International
Metastatic Renal Database Consortium risk score. Although
the metastatic site is not counted in the prognostic
classification, brain, liver, and bone metastases are normally
considered as negative prognosticators (1).

About 10% of patients with mRCC will develop
brain metastases (BM) along their natural history, with
a life expectancy if not treated, of about 4-6 months (2).
Unfortunately, validated therapeutic approaches for
these patients are still lacking, because mRCC cases with
untreated BM are normally excluded from regulatory phase
III trials.

The largest experience in this setting derives from the
sunitinib expanded access program (EAP) (3). Out of the
overall sunitinib EAP study population, BM were observed
in 7% of the enrolled patients (213/3,464). In these cases,
an overall response rate (ORR) of 12% and a median overall
survival (mOS) of 9.2 months was achieved. These results
confirmed a worse prognosis of patients with BM compared
to patients without BM (mOS 9.2 vs. 18.4 months), but also
supported the activity of sunitinib in this subgroup, due
to an increased disease control. However, no details were
available regarding eventual relationships of prior treatment
for BM and local response (4).

In a phase II trial for mRCC patients with encephalic
lesions, Chevreau et al. reported few BM responses in
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patients treated with sunitinib alone (5). Therefore, in
presence of BM, a local treatment [surgical metastases
resection, whole-brain radiotherapy (WBRT), and
stereotactic radiotherapy] should be added to tyrosine
kinase inhibitors (TKIs) to increase the probability of
disease control (6). In the past, surgical resection was
considered a standard of care for patients with a limited
number of BM, while WBRT was used for an extended
encephalic involvement with unsatisfying results due to the
well-known radio-resistance of renal carcinoma. In recent
years, high dose radiotherapy has become the treatment
of choice for low number BM to overcome this radio-
resistance. Stereotactic radiotherapy, a new irradiation
technique usually administered in 1 (i.e., radiosurgery) to 5
fractions (i.e., hypofractionated stereotactic radiotherapy),
appears to be a proper approach considering its high
precision in dose delivering to the tumor, limiting the
irradiation of surrounding normal brain tissue (7,8).
Randomized trials established radiosurgery over WBRT
as the standard of care for patients with 1 to 4 BM (9,10).
Of note, some recent prospective and retrospective studies
support the possibility to treat also patients with a number
of BM >5, obtaining comparable survival benefit in respect
to patients with a number of BM <5 (11,12). However,
conflicting data about safety and efficacy of the combination
of radiotherapy and TKIs for patients with BM from renal
carcinoma still remain in the literature (13,14). About the
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issue of BM in mRCC, some recently published pre-clinical
studies suggested the potential activity of new targeted
therapies and immune-oncology agents. Of interest, Derosa
at al. showed a heterogeneous molecular characterization
of metastatic sites versus primary renal carcinoma, with a
different expression of programmed-death ligand 1 (PD-L1)
and MET on BM, pancreatic metastases, and primary renal
lesion (PD-L1 expression: 23%, 19%, and 12%; MET
expression: 35%, 2%, and 0%). These results suggested
a biological rationale to use specific systemic therapies,
especially in BM that strongly express these targets (15).
To date, some case reports revealed a good central nervous
system response of VEGF TKI cabozantinib in mRCC
patients with BM, probably related to its additional activity
against MET (16). However, the efficacy of cabozantinib in
this setting still requires exploration.

The introduction of immunotherapy in the therapeutic
landscape of mRCC raises important clinical questions also
for patients with BM: may immune checkpoint-inhibitors
(ICIs) be effective in these patients? May have a sense to
combine these new agents with loco-regional therapies
to improve both local disease control and survival? Has
radiotherapy an additional value or can we skip it? At
present, no definitive answers exist to these issues, because
large part of the available data derive from retrospective
studies.

Flippot et al. provides initial responses in this unexplored
field in a recently published BM subgroup analysis of
the GETUG-AFU 26 NIVOREN multicenter phase 2
study. The original trial evaluated the safety and efficacy
of nivolumab in mRCC patients with a progressive disease
after at least one TKI. In the present sub-group analysis,
results of patients with asymptomatic BM included in the
GETUG-AFU 26 NIVOREN trial and submitted to a
dedicated brain evaluation, were reported. Two cohorts
were established: patients with untreated BM (cohort A,
n=39 patients) and cases with pretreated BM (cohort B,
n=34 patients). The primary objective of this subgroup
analysis was the intracranial ORR of nivolumab in cohort
A. This primary end point seems to be of particular interest
to demonstrate the biological rationale and the potential
advantages of using ICIs alone in patients with mRCC and
asymptomatic BM, also considering the promising results of
some clinical trials in this setting in other solid tumors (17).
Growing experience is being collected in non-small cell
lung cancer (NSCLC) and melanoma, where BM are more
common. At present, only a phase II trial has investigated
the efficacy of pembrolizumab in patients with NSCLC and
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BM (18). Thirty-nine patients were eligible and a 29.4%
intracranial ORR was observed in the PD-L1-positive
cohort with no responses in the negative or not evaluable
(0 of 5 patients) PD-L1 status cohort. These results were
not confirmed in the subgroup analysis of the Italian
nivolumab EAP of squamous and non-squamous NSCLC
patients with BM, where an ORR of 17% and 19% in the
non-squamous and squamous population, was respectively
observed (19,20). Preliminary and promising data about
the combination of ICIs for the treatment of BM are
available for metastatic melanoma. The ORR raises from
15-20% with ipilimumab, nivolumab or pembrolizumab
monotherapy to 40-50% with the ipilimumab/nivolumab
combination as shown in CheckMate 204, a phase 2 single-
arm study, and in a further randomized phase 2 trial by
Long et al. (21,22).

The results reported by Flippot ez a/. confirm the limited
activity of immune checkpoint inhibitor monotherapy
for the treatment of BM in patients with mRCC. The
intracranial ORR of nivolumab alone was 12% (4 of 34
cases) in patients without previous local treatment for BM
evaluated in the cohort A, with 13 patients (38%) having
stable intracranial disease as the best response. Of note, the
4 patients with partial response had a unique BM smaller
than 10 mm at baseline. In cohort B, attention should be paid
to the fact that most of these patients pretreated for BM,
received a further stereotactic radiation therapy (88%) due
to a local progression. Median intracranial progression-free
survival (PFS) was 2.7 months (95% CI, 2.3 to 4.6 months)
in cohort A and 4.8 months (95% CI, 3.0 to 8.0 months)
in cohort B, with prior focal therapy to BM significantly
decreasing the risk of intracranial progression (hazard ratio,
0.49; 95% CI, 0.26 to 0.92). Median overall PFS was similar
in the two groups, while 12-month OS rate was 66.7% (95%
CI, 49.6% to 79.1%) and 58.8% (95% CI, 40.6% to 73.2%)
in cohort A and cohort B, also due to a more negative
baseline prognostic factors selection in cohort B. On the
contrary, 19 of 39 patients (49%) in cohort A and only 11
of 34 patients (32%) in cohort B had symptoms related to
BM, with a corticosteroid use for symptomatic encephalic
disease in 51% and 27%, respectively. The safety profile
of nivolumab was acceptable in both cohorts. Overall the
results of this trial, also considering the different patient
characteristics of cohorts A and B, suggest the possible
advantages of combining nivolumab with local treatment,
such as radiotherapy, for mRCC with BM. Which
radiotherapy technique and when it should be administered
is still an open issue.

Ann Transl Med 2019;7(22):612 | http://dx.doi.org/10.21037/atm.2019.11.50



Annals of Translational Medicine, Vol 7, No 22 November 2019

The efficacy of concurrent radiosurgery, or
hypofractionated stereotactic radiotherapy, and ICIs has
been evaluated in patients with BM from solid tumors in
recent trials. This combination is theorized to be synergistic
for anti-tumor immunity in patients with BM (23).
Moreover, due to an eventual “abscopal effect” this
combined approach may give a chance of systemic disease
control, associated with a decreased incidence of new BM
and a favorable survival outcome in selected subgroup of
patients (24).

We have to congratulate Flippot and colleagues, because
their results support the opportunity to combine different
treatment options, in mRCC and BM, to raise the activity of
single immune-checkpoint inhibitor. In line with melanoma,
the most promising treatment appears the combination of
CTLA-4 and PD-L1/PD-1 inhibitors, such as ipilimumab
and nivolumab, also considering the possible emerging
combination of ICIs with anti-angiogenic agents (25).
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