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MELANOMA CNS 
METASTASES? 



Outline  

• Radiation treatment for brain metastases 
(an evolving paradigm); 

• Immunotherapy/targeted therapy for brain 
metastases 

• Combining SRS with Immunotherapy



Authors Arms mOS P value

Patchell, 1998 Surgery 
Surgery + WBRT

9.9	
11.1

0.39

Kocher, 2011 SRS/Surgery 
SRS/Surgery + WBRT

10.9	
10.7

0.89

Aoyama, 2006 SRS	
SRS + WBRT

8.0	
7.5

0.42

Chang, 2009 SRS	
SRS + WBRT

15.2	
5.7

0.003

Brown, 2016 SRS	
SRS + WBRT

10.4	
7.4

0.92

The addition of WBRT to SRS/Surgery has never 
been shown to improve OS



Mahajan et al, Lancet Oncology, 2017

Postoperative SRS to resection cavity



PD Brown et al, Lancet Oncology, 2017

Postoperative SRS to resection cavity



• Timing of SRS 

• Which target delineation 
• Which dose/fractionation 

• Which histologies can 
benefit  

• Post-SRS vs Pre-SRS 

Postoperative SRS to resection cavity



Minniti et al., J Neurooncol 2017

Postoperative SRS to resection cavity



Outline  

• Radiation for melanoma 
brain metastases 

• Immunotherapy/targeted 
therapy for brain metastases 

• C o m b i n i n g S R S w i t h 
Immunotherapy 



Activity of CPIs alone or in combination FOR 
patients with advanced melanoma

Ribas et al, Lancet Oncol 2015 , Weber et al, NEJM 2017, 
 Roberts et al, NEJM 2015, Hodi et al, Lancet Oncol 2016, 



Combination nivolumab and ipilimumab vs 
nivolumab 
alone in melanoma brain metastases

Long et al. Lancet Oncol 2018



Combined Nivolumab and Ipilimumab 
in Melanoma Metastatic to the Brain

Tawbi et al, NEJM 2018



Dabrafenib plus trametinib in patients with BRAF V600–
mutant melanoma brain metastases

Davies et al. Lancet Oncol 2017



Outline  

• SRS for melanoma brain metastases 

• Immunotherapy/targeted therapy for 
brain metastases 

• Combining SRS with Immunotherapy 



ASTRO 2017, Slide Courtesy of Michael Postow

Radiation is immunogenic and enhances multiple 
inflammatory pathways: In situ vaccination 

untreated treated 5 Gy



…But radiation can also be anti-
inflammatory

ASTRO 2017, Slide Courtesy of Michael Postow



Radiation and CPIs for melanoma BM

Authors
Type of 
study Patients treatment CNS- PFS OS Toxicity

Ahmed, 2016 Retrospective 21 Pembro/Nivo plus RT 6-month 61%, 12-month 38% 6-month 81%, 12-month 66% 0

25 IPI 6-month 26%, 12-month 21% 6-month 84%, 12-month 50% 0

Parakh, 2017 Retrospective 66 Pembro/Nivo plus RT (64%) f-up 7 months, CNScr 56%^ median 9.9 months NR

Anderson , 2017 Retrospective 21 Pembro/Nivo plus RT
f-up 9 months, CNScr 70% 

(RANO) 45% at 9 months f-up 0

31 IPI f-up 9 months, CNScr 32% NR 0

Goldberg, 2016 Prospective 18 Pembro RR 22% NR 12%

Chen, 2018 Retrospective 35 concurrent pembro/SRS-SRT NR 24.7 months NR

44 pembro and SRS-SRT NR 14.5 months NR

Gonzales, 2016 Retrospective 67 (10  BM) pembro 40% had an objective response NR 0

Cowey, 2018 Retrospective 168(41%  BM) pembro (41% with BM) 4.2 months (46% at 6 months)
61% at 12 months, median OS 6 

months for patients with BM NR

Nardin, 2018 Retrospective 25 pembro and SRS** 6-months LC 80% (8.4 months) 15.3 months 6.8%

Qian, 2016 Retrospective 75 (566bm) IPI or pembro and SRS* NR concurrent 19.1 months NR

NR non-concurrent 9 months NR

Patel 2015 Retrospective 44 IPI plus SRS 12-month CNScr71.4% 12-month OS 37.1% NR

Kiess, 2015 Retrospective 46 IPI plus SRS NR
median OS 12.4 months                

12-month OS 60% 17.4%

Queirolo, 2014 Retrospective 146 IPI CNScr 27% 4.3 months 6%
**w ithin 6 months; *concomitant, w ithin 4 w eeks; ^Pts w ith symptomatic BM had shorter PFS than those w ithout symptoms (2.7 vs 7.4 months, P=0.035) 



SRS with ipilimumab for melanoma BM

Kiess, Beal et al IJORBP 2015
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SRS with ipilimumab or pembrolizumab  for 
melanoma BM

Anderson et al, 2017
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 Time (months)Number at risk: 

SRS+ipilimumab        45          42         24        7          4         2            1    
SRS+nivolumab.        35          34         27       17         7         1            0

SRS+ipilimumab

SRS+nivolumab
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SRS with ipilimumab or nivolumab for melanoma 
brain BM

Minniti et al, 2018 (submitted)



SRS with ipilimumab or nivolumab for melanoma 
brain BM: single-fraction SRS vs multi-fraction SRS
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Minniti et al, 2018 (submitted)



SRS for multiple brain mets (n=10)

Pre-SRS

9 months after SRS



Radiation and anti-CTLA-4: dose-dependence of 
abscopal effects 

Vanpouille-Box et al., Nature Communications, June 2017 



Postow, Callahan, Barker et al. N EnglJ 
Med Volume 366(10):925-931,2012 Sullivan et al. NEJM 2013

Cases of abscopal effect



Conclusions

• CPIs are active in patients with melanoma brain metastases, 
especially nivolumab combined to ipilimumab, and brain control 
is consistent with extracranial control; 

• SRS in combination with CPIs is associated with better clinical 
outcomes as compared with SRS alone, without significantly 
increased neurotoxicity; currently, SRS/surgery should be 
considered for all symptomatic lesions; 

• SRS plus Nivolumab or Pembrolizumab seems more active 
than SRS plus Ipilimumab; 

• Future research need to compare CPIs alone or in combination 
vs CPIs+SRS, as well as the optimal timing between CPIs and 
radiation, and optimal dose/fractionation. 
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Melanoma BM 
treated  
with SRS+ IPI 

Melanoma BM 
treated  
with SRS+ Nivo

melanoma BM 
treated  
with fSRS + Nivo

Pre-srs          3 months         6 months        12 months

Pre-srs          3 months         6 months        12 months

Pre-srs          10 months         12 months        18 months



Response assessment for BM treated with CPIs
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