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Response Assessment in BMs  
& Combined Treatments

○ Background 

○ Definitions 

○ 2015: i-RANO BM 

○ Persisting Issues 

○ Perspectives

2



○ Targeted-drugs (Tg.D), Immunotherapies (IT) 

● Anti-ALK,-EGFR, -BRAF/MEK, Checkpoint Inhibitors  

○ Better Extra-CNS control: + ‘long survivors’ > 1Yr 

○ More direct deaths from BMs 

➔ Melanoma: ~ 40% of Direct Deaths from BMs
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○ Whole-brain RT ➔ RS / SRT ➔ up to 10 BMs  

○ RS / SRT = Local Control (LC) > 85% at 1 Yr 

○ Exclusive WB / SRT don’t increase Survival ! 

○ RS/ SRT Toxicity: Radionecrosis ~ 20% at 2 Yrs 

➔ Clinical Benefit: Systemic TTs + RS/SRT ?
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Background 

Progress in Local TTs: RS / SRT



○ 1st line: rapidly ‘progressing’ / symptomatic BM’s 

In parallel to IT initiation, due to long lasting action (x 4 C.) 

○ Dissociated resp: New/Progress. BM / Extra-CNS OK 

○ Palliative: Progress. Intra & Extra-CNS + Neurol signs 

➔ 1st line Asymptomatic pts: Frontline SRT + IT 
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Background  
Tg D / ITs + RS/SRT = 3 (+1) situations



Questions: 
Definition of ‘Response & Progression’

○ Combined # Concurrent # Simultaneous  

○ Response Assessment: MR Imaging + Patient !  

○ Local control / Intra-CNS Control (PFS) 

○ Progressive Disease / ‘Pseudoprogression’ 

➔ Definition of ‘Clinical Benefit’
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9 months after 

RS + Pembro Conco
30 mths after RS … 

  Treatment Related Imaging Change

& the PATIENT ?

Right Facial Palsy (gr 3)  
=> high dose Steroids 

Fully recovered: 6 mths



Questions (2) 
Confounding factors in retrospective studies

○ BM: Histo-molecular profile, Size / Volume  

○ Drug: Tg D / ImmunoTT / Class ? Dosage ? 

○ Timing: SRS ‘within’ 6 mth, 4 wks … / Drug 

○ Previous Tts: WB or SRS / No / Steroids ?  

➔ Duration of MRI / Clinical follow-up !
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MR Imaging Acquisition & Process  
A US & European joint Effort for Standardization
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Implemented in real life ?

2015



10

RANO-BM 
(1)

‘Target’ lesion 

= ‘Measurable’  

in 1 size =  

5 mm +

2015
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RANO-BM 
(2)
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(i) RANO-BM 
(3)
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i- RANO



14

RANO – BM for CNS # 
RECIST 1.1 for Non CNS



Persisting Issues  
‘Non (i) RANO’ parameters

○ Previous lines of Systemic / Local TTS ? 

○ Place for RANO criteria for Targeted drugs ? 

○ RS: 1 x 20 Gy  #  SRT: 5 x 6 Gy ➔ # mechanisms 

○ BM MR Dynamics before / after Combination 

● Clinical benefit # if ‘rapidly’ / ‘slowly’ growing BM 

○ Radionecrosis / Real Progression ? 

● Role of Perfusion MR techniques: standardization !
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A Rapidly evolving BM: in a 3 weeks interval 
Primary endpoint: early local control !



Persisting Issues (2) 
‘Early evaluations’: +  or  - ?

○ ‘Early’ evaluation/ SRS: 6 Weeks / 3 Mths ? 

○ ‘Early’ response: ‘favorable’ in Renal Cell K … 

○ ‘Early’ response in Melanoma: Unfavorable ?? 

➔ Median Follow-up: < or > 6 Mths ?
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Slowly responders : 

Longer Survivors !

Tumor Dynamic Index

78 pts – 298 BM

Automatic Volumetric analysis
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Slow responders: 

Less DISTANT Failures…
RS exclusively ! 

Not Combined with  IT

Tumor Dynamic Index
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Endpoint:  % change in lesion volume at 1.5 / 3 mths

Whole cohort 10 mm +

Anti 
PD1

Anti 
PD1

N.S.
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n.s.
Survival



Proposals

○ Volumetrics: Automatic Delineation (easy, stand.) 

○ Combined: 6 Months # Concurrent: 1 Month 

○ Integrating: Drug + RT scheme + Timing 

○ New Endpoints: Tumor Dynamic Index ? Radiomics ? 

○ Prospective Registration Cohorts for Most pts 

○ Prospective Randomized Trials for Sugbroups 
● EORTC BTG proposal: Tg D or IT +/- SRS in NSCLC
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i-RANO / RECIST ‘in the pocket’  + MTD Staffs 



Perspectives 
Response Assessment: moving from …

○ Anatomical / Perfusion MRI => Radiomics ? 

○ SRS 1 fraction => SRT: 3 fractions   

○ Combined => Concurrent TTs (window of x days) 

○ 6-Mths => 9 – 12 Mths endpoints 

○ Local Control => Intra-CNS Control  

○ RANO => Patient: NANO/ Pt Reported Outcome
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Still a  
Long way …


