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OUTLINE
 

➢Review of endpoints used in trials on brain metastasis. 

 

➢New response criteria for brain metastasis trials proposed 
by the Response Assessment in Neuro-Oncology (RANO) 
Working Group. 

 







FACTORS INFLUENCING THE CHOICE OF ENDPOINTS 
IN CLINICAL TRIALS ON BRAIN METASTASES

• Patient population (differences in prognosis related to tumor type/ 
subtype, issues related to competing risks of extracranial 
progression) 

 

• Trial setting (phase I vs phase II vs phase III) 

 

• Type of intervention 
 



ENDPOINTS

• Overall survival and functionally independent survival 
• Response 
• Progression-free survival 
• Time to deterioration of performance status and time to 

neurological progression 
• Neurological outcomes 
• Neurocognitive outcomes 
• Quality of Life 



OVERALL SURVIVAL : PROS

• Almost universally chosen as primary endpoint in phase III brain 

metastasis trials 

• Unambiguous endpoint 

• Clinically meaningful (shared by both patients and providers) 

• An alternative can be survival with functional independence 

 



OVERALL SURVIVAL : CONS
 

• Frequent coexistence of extracranial disease which may exert a 

major effect on survival, regardless of intracranial disease control 

→ improved intracranial control may not necessarily translate into 

improved overall survival. 

• Influence of salvage treatments. 



OBJECTIVE RESPONSE

• Commonly used as primary endpoint for phase II trials, including in 
patients with brain metastases 

 

• To screen novel approaches (“activity”) for eventual testing in a 
phase III setting 

 

• A possible surrogate for other markers of clinical benefit, such as 
neurological symptoms, neurocognitive function, or survival: as an 
example, responders experienced a longer time to neurocognitive 
decline and improved survival after WBRT (Li et al, 2007) or a better 
improvement in neurological status after lapatinib for HER2+ breast 
cancer (Lin et al, 2009). 



CRITERIA OF RESPONSE IN BRAIN METASTASIS TRIALS

• Not standardized the use of MRI thus far as the preferred modality 
for assessment response of brain metastases to treatments 

 

• None of the Standard Response Criteria (Recist, WHO, 
MacDonald, RANO) were designed specifically to evaluate brain 
metastases, thus investigators have not consistently chosen one 
set over another, and in some instances have adopted existing 
criteria in differing ways. 

     ↓ 
   To date, consistent existing criteria have not been adopted across 

trials in brain metastasis patients.



MAJOR  AREAS OF DIFFERENCE IN RESPONSE CRITERIA  
ACROSS TRIALS IN BRAIN METASTASIS PATIENTS

• Definition of a target lesion: not defined, ≥ 1 cm. 
• Number of lesions : variable. 
• Type of measurement: uni-dimensional, bi-dimensional, volumetric. 
• Degree of tumor shrinkage required for response ( ≥ 30%, ≥ 50%). 
• Requirement for confirmatory scans: more commonly non required. 
• Use of steroids: more commonly not included. 
• Neurological symptoms: more commonly not included. 
• Extracranial disease: more commonly not included.  

 







VOLUMETRIC CRITERIA FOR THE DEFINITION OF RESPONSE

• The existing data are not yet strong to justify the universal 
requirement of volumetric response criteria trials on brain 
metastases. 
 

• However, the assessment  and reporting of volumetric response in 
clinical trials (in addition to the unidimensional RANO Brain 
Metastasis criteria) is important and is encouraged its inclusion as a 
secondary end-point when feasible. 
 

• The appropriate cutoff to define a partial response on the basis of 
volumetric measurements is still a matter of debate.  

RANO Group Brain Metastasis, Lancet Oncology, 2015



VOLUMETRIC CRITERIA FOR THE DEFINITION OF RESPONSE

• When a tumor forms a perfect sphere, a 65% volumetric reduction 
corresponds to a 30% unidimensional reduction 
 

Partial volumetric response should be defined as a 65% or greater 
decrease in the sum volume of CNS target lesions, in addition to the 
corticosteroid and clinical status criteria 
 

• Volumetric changes of minimum 20% seem reproducible between 
readers and clinically meaningful  

 

However, it is premature to formally define a category of a minor 
response

RANO Group Brain Metastasis, Lancet Oncology, 2015





PROGRESSION- FREE SURVIVAL
• In trials of patients with metastatic solid tumors outside of the brain 

metastases setting, PFS is a commonly chosen as endpoint, with the 
definition of progression according to RECIST criteria 

 

• In patients with brain metastases assessment of PFS (intracranial vs 
extracranial) is more challenging. 

 

• The assessment of intracranial progression in case of lesions treated 
previously with radiosurgery is difficult → problems of differential 
diagnosis between recurrence and radionecrosis 

 

• The assessment of intracranial progression in patients on anti-VEGF 
therapies or immunotherapy is challenging



RECOMMENDATIONS FOR PROGRESSION- FREE 
SURVIVAL ANALYSIS IN FUTURE TRIALS ON BRAIN  

METASTSASES

• A uniform definition of progression must be developed, taking into 
account the neurological, neurocognitive status, and supportive care 
(steroids and antiepileptic drugs) 

• A clear distinction between intracranial PFS, extracranial PFS and 
overall PFS should be done 

• When considering CNS-directed therapies, collection of concurrent 
and subsequent systemic therapies is important 

• The role of advanced imaging techniques (MRS, diffusion and 
perfusion MRI, PET with FDG and other tracers) for a better 
distinction of radiation necrosis from recurrence should be explored 
in specific studies.

RANO Group Lancet Oncology, 2015



RANO Group Lancet Oncology, 2015



TIME TO DETERIORATION OF PERFORMANCE STATUS

• Time to deterioration of PS to WHO > 2 (as determined by locally 

responsible physician) has been used as primary endpoint in phase 

III EORTC 22952-26001 (Kocher et al, 2011). 

 



Adjuvant Whole Brain Radiotherapy versus 
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TIME TO NEUROLOGIC PROGRESSION 
 

• Time to neurologic progression (as determined by a blinded events 

review Committee) has been used as co-primary endpoint in 

motexafin gadolinium trials (Mehta et al, 2003) 



NEUROLOGICAL  OUTCOMES

• The symptom burden elicited and reported in case report forms may 
vary tremendously according to the method of collection and type of 
physician → need for a standardization of the minimum components 
of a neurological examination when neurological symptoms are to be 
counted towards a primary endpoint. 

 

• An alternative approach is to rely more heavily on patient reported 
outcomes (PRO), such as the MD Anderson Symptom Inventory 
Brain Tumor Module, etc



NEUROCOGNITIVE  OUTCOMES

• Neurocognitive outcomes may serve as primary end-point when the 
treatment itself (i.e. WBRT) carries a risk of neurotoxicity (i.e. Chang et 

al , 2009; Brown et al, 2013-2014; Gondi et al, 2014; MRG-CC 101 trial) 

 

• Neurocognitive outcomes may serve as secondary end-point to 
support the clinical benefit of a novel treatment approach (i.e. trials 
with motexafin gadolinium)



QUALITY OF LIFE

• HRQoL is a well established secondary endpoint in advanced 
cancer, including brain metastases 

 

• A number of issues make HRQoL problematic as primary endpoint in 
brain metastases trials (Soffietti et al, 2014) 

▪ differential dropout, i.e. patients who have progressed or who 
experience clinical deterioration are the least likely to complete all 
of the assements, thus potentially rendering a treatment more 
favorable than it really is  

▪ confounding effect of extracranial disease and its treatments 



EORTC 22952-26001  
Quality of Life results of an EORTC phase III randomized trial of 

adjuvant Whole Brain Radiotherapy versus Observation after Radio 
surgery or Surgical Resection of 1-3 Cerebral Metastases of solid 

tumors  
HRQOL results  

R. Soffietti1, M. Kocher2, M. U. Abacioglu3, S. Villa4, F. Fauchon5, B. G. Baumert6, L. Fariselli7, 
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Results: Global health status / QoL
Timepoint WBI 

Estimate 
(Std.Err.)

No WBI 
Estimate 
(Std.Err.)

Treatment 
difference  

p-value

Baseline 58.3 
(1.8)

60.0 (1.8) 0.5

8 wks 54.9 
(2.1)

56.8 (2.2) 0.5

3 mths 58.0 
(2.4)

58.6 (2.5) 0.9

6 mths 58.7 
(2.9)

62.1 (2.9) 0.4

9 mths 52.2 
(3.2)

63.2 (3.2) 0.01

12 mths 56.8 
(3.9)

58.7 (3.5) 0.7

Overall post 
baseline

0.1
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Results: secondary QoL endpoints

Emotional functioning: no differences were detected 

•
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• Physical functioning: 
• significant differences detected at 8 weeks 
and on the overall post baseline assessments

• Cognitive functioning: 
•significant differences detected at 8 weeks, at 12 

months and on the overall post baseline 
assessments

• Role functioning: 
• significant difference detected at 8 weeks

• Fatigue: 
• significant differences detected at 8 weeks and at 3 

months



QUALITY-ADJUSTED LIFE YEARS  
(QALYS) 

 

• QALYS as a new endpoint to be validated (Col et al, 2011).







CRITICAL ISSUES FOR TRIALS  ON TARGETED AGENTS 
 IN ESTABLISHED BRAIN METASTASIS

 

• Uptake of the drug 

• Presence of the molecular target 

• Measurement of drug activity

Soffietti et al, Curr Opin Oncol, 2012, 24:679-86 

Lin et al,Curr Treat Opt Neurol, 2014, 16:276-293 





CRITICAL ISSUES FOR TRIALS ON TARGETED AGENTS IN 
THE PREVENTION OF BRAIN METASTASIS

 

 

• The identification of subgroups of patients at high risk of CNS 
relapse. 

 

• The ability of a promising agent to adequately cross the BBB/BTB.

Soffietti et al, Curr Opin Oncol, 2012, 24:679-86 

Lin et al,Curr Treat Opt Neurol, 2014, 16:276-293 



CONCLUSIONS 

• The evaluation of patients with brain metastases enrolled in clinical 
trials is complex. 
 

• The choice of primary and secondary endpoints will naturally vary 
according to the treatment modalities and overall study goals and 
type; however, the definition of the endpoints should ideally remain 
constant. 

 

• The new proposed criteria must be validated within future clinical 
trials.


