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 Radiation treatment for brain metastases
(an evolving paradigm);

» Immunotherapy/targeted therapy for brain
metastases

 Combining SRS with Immunotherapy




The addition of WBRT to SRS/Surgery has never

been shown to improve OS

Authors Arms mOS  Pvalue

Patchell, 1998  Surgery 9.9 0.39
Surgery + WBRT 11.1

Kocher, 2011 SRS/Surgery 10.9 0.89
SRS/Surgery + WBRT 10.7

Aoyama, 2006 SRS 8.0 0.42
SRS + WBRT 7.5

Chang, 2009 SRS 15.2 0.003
SRS + WBRT 5.7

Brown, 2016 SRS 10.4 0.92
SRS + WBRT 7.4
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Postoperative SRS to resection cavity
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Postoperative SRS to resection cavity

Postoperative stereotactic radiosurgery compared with
whole brain radiotherapy for resected metastatic brain
disease (NCCTG N107C/CEC-3): a multicentre, randomised,
controlled, phase 3 trial
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Postoperative SRS to resection cavity

Stereotactic Radiosurgery for Resected Brain Metastases:

. N . . [aser natioral Journal of
New Evidence Supports a Practice Shift, but Questions Radiation Oncology
Remain
B/{ useppe Mi ieni l MD, PhD, Q S So!l;} NDL a M N.\l.n.l. MD.‘-)‘.I'I'I C ancmrl. ND.l"’ chael (hul. HD.APud 1N Ll-ll’! MD,
P. Kidkpatdcy, MD

* Timing of SRS
Which target delineation
Which dose/fractionation

* Which histologies can
benefit

e Post-SRS vs Pre-SRS
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Postoperative SRS to resection cavity

Outcomes of postoperative stereotactic radiosurgery

to the resection cavity versus stereotactic radiosurgery alone 3 O
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» Immunotherapy/targeted
therapy for brain metastases

Cell killing
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Activity of CPls alone or in combination FOR

patients with advanced melanoma
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Combination nivolumab and ipilimumab vs
nivolumab
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Combined Nivolumab and Ipilimumab

In Melanoma Metastatic to the Brain

Progressionfree Survival (%)

No. at Risk
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Overall Survival (%)
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Tawbi et al, NEJM 2018
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Dabrafenib plus trametinib in patients with BRAF V600-

mutant melanoma brain metastases
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Outline

~  Cell killing

/

MHC1 TCR

Anti-PD-1 or anti-PD-L1 antibody

 Combining SRS with Immunotherapy
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Radiation is immunogenic and enhances multiple
inflammatory pathways: In situ vaccination

Increased cytokines:

oo IL-1, TNFa, Type | Interferons

%:: © Hallahan, PNAS 1995; Deng, Immunity 2014

Increased IFNy production
Lugade, J Immunol 2008

Initiation of Local
Inflammation

DC Migration to LN
Enhanced Cross Presentation

Reits,  Exp Med 2006 &

o
Tumor Destruction
En

Antigen Presentation

Increased chemokine (CXCL16)

production to attract CD8+ CTLs
Matsumura, J Immunol 2012

hanced CD8+ T cell production
Lugade, J Immunol 2005; Schaue, UROBP 2012

treated 5 Gy

3%

ASTRO 2017, Slide Courtesy of Michael Postow



...But radiation can also be anti-
inflammatory

Induction of regulatory T cells

Lugade, J Immunol 2005; Schaue, JROBP 2012
(and thus down reg of CD8 cells)

Resolution of Immune
Response (Repair)

Upregulation of PD-L1
Lugade, J Immunol 2005; Schaue, JROBP 2012

/K/ Increased TGFB production

/ / Lugade, J Immunol 2005; Schaue, IJROBP 2012

ASTRO 2017, Slide Courtesy of Michael Postow



Radiation and CPIs for melanoma BM

Type of
Authors 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
f-up 9 months, CNScr 70%
Anderson , 2017 Retrospective 21 Pembro/Nivo plus RT (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 soncurrent pembro/SRS-SR’ 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
61% at 12 months, median OS 6
Cowey, 2018 Retrospective 168(41% BM) pembro (41% with BM) 4.2 months (46% at 6 months) 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)  IPlor 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
median OS 12.4 months
Kiess, 2015 Retrospective 46 IPl plus SRS NR 12-month OS 60% 17.4%
Queirolo, 2014 Retrospective 146 IPI CNScr27% 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)
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SRS with ipilimumab for melanoma BM
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SRS with ipilimumab or pembrolizumab for

melanoma BM
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SRS with ipilimumab or nivolumab for melanoma

brain BM

Probability of intracranial
progression-free survival
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Probability of overall survival
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SRS with ipilimumab or nivolumab for melanoma

brain BM: single-fraction SRS vs multi-fraction SRS
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Pre-SRS




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

abscopal effects
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Cases of abscopal effect
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Conclusions

CPls 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 CPls 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 CPls alone or in combination
vs CPIs+SRS, as well as the optimal timing between CPls and
radiation, and optimal dose/fractionation.
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Response assessment for BM treated with CPlIs
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