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Treatment Outcomes I 
Traditional/primary endpoints of efficacy: 
 

!  Physician’s point of view: 
!   Primary: OS 
!   Secondary: PFS 
!   Parameters of disease  

 like MRI, rCBV, PET 
!   Karnofsky, Barthel  
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Treatment Outcomes II 

Secondary/tertiary endpoints of efficacy: 
 
! Patient’s point of view (PRO): HRQOL, depression, 

fatigue, cognitive complaints 
! Neurocognitive functioning 

Challenge: balancing OS with toxic effects 
(neurological symptoms, functional 
independence, NCF, HRQOL) 



 
 

 
 

NCF in Brain Mets 

! 90% of patients with brain mets have cognitive 
deficits at diagnosis 
! Mostly learning and memory & executive function 
! Related more to total lesion volume and location than to 

number of lesions  
! Associated with decreased overall survival 



 
 

 
 

Relevance of NCF 

! NCF as primary study endpoint: 
!  safety endpoint with risk of neurotoxicity (e.g. time 

without neurocognitive deterioration – POLCA trial) 

! NCF as secondary study endpoint 
! provide supporting evidence of treatment benefit 

! NCF, HRQOL, and functional independence 
correlated 

! Predictor: change in NCF before HRQOL change & 
functional independence 



 
 

 
 

!  Brief 
!  Suitable for bedside assessment 
!  Administered by non-specialist staff 
!  Purpose 

!  Identify cognitive impairment 
!  Identify nature of cognitive deficits 

Characteristics of Cognitive Screening 
 ≠ Formal Neuropsych Assessment 



 
 

 
 

NCF Test Selection 

! Mini-mental state examination (MMSE) 
!  short, 30 items, widely available 
!  substantial changes in MMSE: clinically significant NCF 

deterioration 
! not sufficiently sensitive to pick up subtle relevant 

change, including memory 



 
 

 
 

! RTOG trial 0214 showed no OS benefit for PCI in 
stage III NSCLC at 12 months 

! However, there was a significant decrease in brain 
metastases 

! This analysis focuses on impact of PCI on NCF and 
HRQOL 



 
 

 
 



 
 

 
 



 
 

 
 

NCF Test Selection 

! Montreal Cognitive Assessment 
! Free! 
! Mild cognitive impairment 
! Global impairment score 
! Includes some executive and visuospatial 

functions 
! More sensitive and specific than MMSE 
! Only takes 10 minutes 

  



 
 

 
 

MOCA 

! Sensitivity and specificity poor compared to formal 
neuropsychological assessment 

! MOCA used as screening instrument in cross-
sectional studies 
! Lack of psychometric data on serial use of MOCA to 

detect changes over time in brain mets 



Brain Mets Clinical Trial Battery 

! RANO working groups & International Cognition 
and Cancer Task Force proposed core set of 
cognitive tests 

! Adopted by RTOG, EORTC, NCCTG, NCI-C, RTOG, 
MRC, EORTC, industry 



Used in PBT trials: 
! EORTC, NCCTG, NCI-C, RTOG, and MRC multisite 

clinical trials: 
!  EORTC 26053 - 22054 RTOG 0834 - The CATNON Intergroup 

trial. Phase III trial on Concurrent and Adjuvant TMZ 
chemotherapy in non-1p/19q deleted anaplastic glioma.  

!  EORTC 26081-22086 - The CODELETED trial. Phase III Intergroup 
Study of Radiotherapy versus TMZ versus Radiotherapy with 
Concomitant and Adjuvant TMZ for Patients with Newly 
Diagnosed Anaplastic Oligodendroglioma or Anaplastic Mixed 
Glioma with Chromosomal co-deletions of 1p and 19q.  

!  EORTC 26091 - Bevacizumab in recurrent grade II and Grade III 
gliomas 

!  EORTC 26101 - Phase II trial exploring the sequence of 
bevacizumab and lomustine in patients with first recurrence of a 
glioblastoma 



 
 

 
 

! Dutch, English (US, UK), French, German, Italian, 
Spanish, Catalan, Hebrew, Turkish, Portuguese 

! 6 parallel versions 



! Healthcare professional 
(e.g., nurse, psychologist) 
who is responsible for test 
administration gets 
certification 

! Training video of test 
administration and data 
collection procedures 
accessible through website 
(MDACC) 

! Post test " VUmc " 
certification 

! Test and data recording 
forms are available on 
password-protected 
website (VUmc) 



 
 

 
 

Practical Challenges 

! NCF assessment before the start of protocol 
treatment crucial to establish pretreatment baseline 

! Consider stratification by NCF to reduce baseline 
differences in trials when NCF is primary or key 
secondary endpoint 



 
 

 
 

Practical challenges 
! Timing of NCF assessments can affect interpretation 

of study results 
! Assessment only until time of progression prevents 

meaningful comparison of treatment groups  
! Changes in the time-course of expected toxicities or 

treatment benefit 
! Timing in brain mets trials challenging 

!  If too frequent confounded by practice effects 
!  if too widely spaced apart might have missing data, 

from differential dropout or from high event rate in 
both groups 



 
 

 
 

Practical Challenges 

! Selective dropout can have the effect of making a 
treatment seem more favorable than it really is 
! Solution: require neurocognitive function tests 

irrespective of whether a patient is still on protocol 
therapy at each prespecified timepoint 

! Solution: ensure NCF testing frequent enough early in 
the study, which might help to detect NCF deterioration 
before radiological  

! Solution: require rapid submission of data and frequent 
data monitoring to ensure compliance with protocol 
scheduled assessments 



Measuring Clinical Change 



How NOT to measure clinically important 
change: 

Measuring clinically important change is 
complex. Multiple methods are available 
with various advantages and 
disadvantages. 

 p<.05 



Two problems in brain met trials    
! Small number of subjects: Clinically important 

differences observed in studies can be denoted 
as statistically non-significant and therefore be 
unfairly ignored as a result (type II error) 

! Large number of subjects: Even the smallest 
difference in measurements can be proved 
statistically significant. Such a small difference 
could be of no clinical importance to patients or 
clinicians. 



Minimal Clinically Important 
Difference (MCID) – 3 Solutions    

! Distribution-based methods 
! Anchor-based methods 
! The Delphi method 

! No consensus regarding the optimal technique 



Distribution-based - SD, SEM, effect 
size 
 ! Using the X SD benchmark of an outcome 

measure entails a MCID 
! The SEM is the variation in scores due to 

unreliability of the scale or measure used. 
Change < SEM result of measurement error 
rather than a true observed change.  

! Effect size cut off point can be used to define 
MCID similar to SD and SEM 



Anchor-based methods 

! Compares changes in scores with an “anchor” as 
reference 
! ‘‘Do you feel that your memory improved by your 

treatment?’’ 
! The patient is asked what minimal outcome would 

be necessary to undergo the proposed treatment. 

! Currently no consensus on the one right question 
nor on the best answers 



Delphi method 

! Relies on a panel of experts who reach 
consensus regarding the MCID 

! Panel provided with information on the results of 
a trial and are requested to provide their best 
estimate of MCID 

! Responses are averaged, and this summary is 
send back with an invitation to revise their 
estimates 

! Process is continued until consensus is achieved 



The 
End 

Doing outcomes research is 
a lot like raising children… 
you always think you are 
going to do a better job 
next time. 


