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Editorial Commentary

Unique behavior of brain metastases during the treatment of 
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Brain metastases (BM) is one of the most unfavorable 
metastatic outcomes occurring in patients with renal cell 
carcinoma, and the overall survival (OS)  of the patients 
with BM is approximately  1 year even after the advent of 
targeted therapy (1,2). BM may also cause neurological 
symptoms, which significantly reduces the patients’ quality 
of life. Thus, the control of BM is very important for the 
management of patients with metastatic renal cell carcinoma 
(mRCC). Nivolumab, an anti-PD-1 monoclonal antibody, 
has been shown to be effective in prolonging the survival of 
mRCC patients in the 2nd or later line settings according to 
Checkmate025 (3). However, patients with BM had been 
excluded from this randomized trial, and thus, the efficacy 
of nivolumab in patients with BM remains undetermined. 

A group of French physicians conducted a multicenter 
phase II prospective study (GETUG-AFU 26 NIVOREN: 
NCT03013335) where they administered nivolumab into 
patients along with at least 1 anti-angiogenic treatment in a 
setting that was similar to the real-world practice (4). They 
also included patients with BM in this study, and reported 
the safety and efficacy of nivolumab in a relatively large 
number of patients (5). In my opinion, they have shown 
some interesting points in the management of BM during 
the nivolumab therapy. I found that there are 4 specific 
points in this study that are significant. First, nivolumab 
is likely to prolong the OS of the patients with BM to 14 
to 18 months, which might be slightly longer than the 
OS of the patients who have undergone targeted therapy. 

Second, nivolumab activity is limited in BM compared to 
extracranial lesions.  Third, the responses observed in the 
intracranial and extracranial lesions can be conflicting. 
Finally, administration of nivolumab to the patients with 
untreated BM did not cause symptomatic neurological 
adverse events, which lowers the chances of the treatment 
being discontinued.  

First of all, this study shows that the OS of the 
patients with BM was 14–18 months despite concomitant 
radiotherapy (5). It was noted that although 12% of the 
patients showed complete remission after treatment with 
nivolumab alone, all the tumors that responded to the 
treatment were small in size (<1 cm). As I mentioned 
above, the OS of the patients with BM remain poor at 
approximately 1 year even after targeted therapy (1,2). 
Majority of these patients had undergone some form of 
radiotherapy. Thus, nivolumab alone may slightly prolong 
the OS of patients with BM compared to those treated 
with anti-angiogenic therapy. Moreover, the treatment 
strategy for RCC is recently shifting to combination 
therapy. A combination of nivolumab and ipilimumab, or 
pembrolizumab and axitinib, has become new standard of 
treatment as the 1st-line therapy for RCC (6). Although the 
benefit of this combination therapy has not been clarified 
yet for patients with BM, these new treatment approaches 
are promising. 

The second point this study showed is that the response 
observed in the intracranial lesions after treatment with 
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nivolumab alone is lower than the response seen in 
extracranial ones (5).  The objective response rate of the 
intracranial lesions is 12%, which is lower than that of the 
extracranial lesions (21%). Thus, it is likely that nivolumab 
alone is not adequate enough to treat BM. The authors 
compared the intracranial progression-free survival in 
patients with BM that were treated with radiotherapy to 
the untreated ones, and showed that it was shorter in the 
untreated patients (4.8 versus 2.7 months). Stereotactic 
radiosurgery (SRS) has been reported to be effective in 
prolonging the survival and controlling the symptoms of the 
patients (7). As the morbidity associated with SRS is very 
low, the patients with BM may benefit from SRS before 
starting systemic therapy. While this treatment strategy 
has been employed since the cytokine era, we should retain 
the same principle even in the era of immune checkpoint 
inhibitors (ICIs). In addition, screening for the presence 
of metastasis in the central nervous system before starting 
the nivolumab therapy is important. It still remains unclear 
whether the combination of nivolumab and ipilimumab, 
which is a current standard therapeutic approach (8), is also 
more effective against BM in RCC. A recent phase II study 
on metastatic melanoma has shown that this combination 
therapy elicited significant intracranial response in untreated 
BM in melanoma patients with the objective response at 
57% (9). Further studies will let us know whether we can 
utilize SRS in the new era.

The third point is that intracranial response does not 
always correspond with that of extracranial lesions. In 
this study, 6 patients out of 34 (18%) shows conflicting 
responses between brain and body assessment (5). Out of the 
7 patients who showed partial response in the extracranial 
lesions, 3 patients displayed stable or progressive disease 
in BM as the best response. This indicates that new sites 
of BM might have developed in these patients in spite of 
well-controlled extracranial lesions. In  fact, Zahoor et al. 
examined 23 patients who developed progressive disease 
with new organ sites of metastases during nivolumab 
therapy (10). Of these, 8 patients (35%) showed new 
metastases in the brain, which is the most common site. 
We recently reported relatively high incidence of newly 
developed BM (6 out of 21, 28.6%) during nivolumab 
therapy in RCC (11). Out of 6 patients who developed 
new lesions in the brain, 4 of them had sustained objective 
response at the extracranial lesions. These contradictory 
responses have been rarely observed in the targeted era. 
It still remains unclear whether these discrepancies are 
limited only to ICIs. A possible explanation for this might 

be the poor penetration of the monoclonal antibodies 
across the blood brain barrier. However, studies have shown 
that nivolumab can penetrate well into the cerebrospinal  
fluid (12), and thus, it is hard to fully explain the reason 
behind this. Nivolumab alone has been used for patients 
who failed to respond to previous treatments due to which 
the tumors had become more aggressive and heterogenic 
before treatment with nivolumab. This might be the reason 
behind the conflicting responses.

Finally, the fourth point is that nivolumab administration 
in patients with untreated BM was found to be safe, which 
reduced the chances of discontinuation of treatment. We 
are aware of the higher risk of intracerebral hemorrhage in 
the patients with BM treated with agents targeting vascular 
endothelial growth factor (VEGF) receptors (13). This might 
be attributed to development of hypertension or disturbances 
in the endothelial cell-platelet interaction caused by VEGF 
blockage. As the anti-tumor activity of ICIs is not directly 
associated with angiogenesis or coagulation, administering 
nivolumab upfront should be theoretically safe in patients 
with BM who are untreated. However, we have reported 
a patient who developed cerebral hemorrhage from BM 
just after initiation of nivolumab therapy (14). We suspect 
that this might be due to the accelerated progression of 
BM, and this adverse effect has also been reported by other 
investigators (15,16). In our experience with nivolumab 
treatment, this event did not occur when the patients 
with BM were subjected to radiotherapy prior to ICI 
therapy. Although these neurological adverse events may 
be infrequent, we should be aware of this possibility before 
treatment with ICIs is initiated.   

As we have discussed, the GETUG-AFU 26 NIVOREN 
brain metastasis study clearly provides substantial 
information on the treatment of mRCC patients with BM 
with nivolumab. This study has shown that nivolumab might 
improve the survival of the RCC patients with BM. Imaging 
should be performed to screen and examine the status of brain 
metastasis before starting nivolumab treatment. Additionally, 
the lesions, if found, should be treated with radiotherapy 
including SRS first, and then with nivolumab. Although 
its influence on the OS of patients remains undetermined, 
radiotherapy provides better local control of the metastasis 
in the brain. Further investigations are warranted to clarify if 
this strategy can be applied in the future.   
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