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Focus on RECIST	

  How to say that cancer medicine is effective? 

  Response rate (RR), Progression-free survival 
(PFS), Overall survival (OS) 

  How to define response, progress/regress in 
standardized way in clinical trial? 

  We need a common protocol & language 
  That’s RECIST etc… 

 Response Evaluation Criteria In Solid Tumors 
  Therasse P, Arbuck SG, et al. New guidelines to evaluate the response to treatment in solid 

tumors. European Organization for Research and Treatment of Cancer. J Natl Cancer Inst. 
2000 Feb 2;92(3):205-16.	


  Eisenhauer EA, Therasse P, et al. New response evaluation criteria in solid tumours: revised 
RECIST guideline (version 1.1). Eur J Cancer. 2009 Jan;45(2):228-47.	




1.  Selection of target lesions 
a.  Maximum 5 in the same organ, maximum 10 in total (RECIST) 
b.  Maximum 2 in the same organ, maximum 5 in total (RECIST 1.1.) 

2.  Measurement 
a.  2D = largest x perpendicular diameter (WHO) 
b.  1D longest diameter (RECIST, RECIST 1.1) 
c.  1D short axis for LN (RECIST 1.1) 

3.  Identification of new lesions and/or progression of non-target 
lesions  

4.  Categorization on the basis of criteria   
  Progressive disease=PD  Partial response=PR 
  Stable disease=SD  Complete response=CR 

Repeat step 2-4, until PD	


4 steps to evaluate response, RECIST	




Select and Measure Target Lesion(s) !	


  5 radiologists 
  Select up to 5 

lesions, then 
measure the longest 
diameter 



Select and Measure Target Lesion(s) !	


Each color corresponds with  each radiologist	


Answer	




1.  Selection of target lesions 
a.  Maximum 5 in the same organ, maximum 10 in total (RECIST) 
b.  Maximum 2 in the same organ, maximum 5 in total (RECIST 1.1.) 

2.  Measurement 
a.  2D = largest x perpendicular diameter (WHO) 
b.  1D longest diameter (RECIST, RECIST 1.1) 
c.  1D short axis for LN (RECIST 1.1) 

3.  Identification of new lesions and/or progression of non-target 
lesions  

4.  Categorization on the basis of criteria   
  Progressive disease=PD  Partial response=PR 
  Stable disease=SD  Complete response=CR 

Repeat step 2-4, until PD	


4 steps to evaluate response, RECIST	


Consistency? 
Repeatability? 
Objectivity?	


To test Accuracy, Reliability	


Study I & II	




Study I	


  Focus on the No. of 
target lesion(s) 

 
  How many target 

lesions can be reduced 
without changing Pt’s 
response category? 

Darkeh, M. H. et al, Br J Radiol 82, 681-686(2009)	




Results from Study I	


  Reduce the no. of lesion one by one 
 compare to the original result obtained by full assessment 

  Discordance rate in response increased from 7.5% to 
15.1% as the target lesion number for assessment was 
decreased from 3 to 1L(Table). 



Conclusion of Study I	


  Measuring fewer than 4 lesions is a potential source of error in 
response evaluation when more than 5 target lesions are 
present.	




Study II	


  What is the extent of 
inter- and intra-observer 
variation in RECIST and 
WHO-criteria based 
tumor response 
evaluation? 

 
  What are the sources 

for these variations? 

Suzuki, C. et al. Acta Oncol 49, 509-514, (2010).	




Patients and Methods of Study II	


  2 board certified radiologists 
re-evaluated 39 patient’s 
CTs 

  Response evaluation was 
performed according to 
RECIST and WHO-criteria 

  One radiologist repeated the 
procedure on two additional 
occasions 

  Kappa analysis 	




Results from Study II	

  Inter-observer agreement  (A vs B) < Intra-observer agreement (A 

1st -3rd) 
  Possible sources for inconsistency 

 different radiologists performing the evaluations 
 difference in selection of target lesions 
 difference in measurement of target lesions 
 difference in detecting new lesions/ progression of non-target lesions	




Conclusion of Study II	


  RECIST and WHO-criteria are subject to considerable inter- and 
intra-observer variability. 

  tumor response of the same patient’s may be evaluated differently 
by different clinicians (50% probability) 



Go beyond RECIST!	


Are there any better way for response evaluation? 

Study III for colorectal cancer 
Study IV for breast cancer	


Key : Quick & efficient read-out, correlate with OS/PFS	


Focus on the 1st change/response	




Definition of 1st change  
(the initial change/response) 
	

  1st change = [(1st sum) – (baseline sum)] / baseline sum (%) 

  no change = 0 

  disappearance of metastatic lesions = -100% 

  appearance of new lesion, progression of non-target lesion = 
100% 
 

(week 8)	
 (1st sum = sum of target lesion size at the 1st evaluation)	

(baseline sum = sum of target lesion size at the baseline evaluation)	




Study III	


  Does 1st change 
correlate with OS in 
metastatic colorectal 
cancer (mCRC)? 

  Nordic VI (n=567) 
 metastatic colorectal 

cancer 
 Phase III 

Suzuki, C. et al. Ann Oncol 23, 948-954, (2012).	

	




Results from Study III	


  1st change correlate with OS 
 

 different cut-off values 
compared to RECIST’s 
definition 

  increase >=20% was not 
significantly associated with 
impaired OS 

 decrease >10% predicted 
improved OS 

 Appearance of new lesion or 
progression of non-target 
lesion was the most negative 
prognostic factor 

	


Relationship between 1st change and OS	

Cox regression analysis	




Study IV	


  Does 1st change 
correlate with OS in 
metastatic breast cancer 
(MBC)? 

  TEX (n=287) 
  metastatic breast cancer 
  Phase III, 1st line treatment 

 

Suzuki, C. et al. Med Oncol 30, 415, (2013).	




Results from Study IV 	


• New/non-target indicated significantly short OS	




Conclusion of Study III & IV	


  1st change in tumor size correlates with OS 
 “shrink more, survive longer” 
 not categorical but rather continuous way 

  Comparison of cytotoxic treatments can be achieved by 1st 
change approach than waiting for best response using 
RECIST 

  Appearance of new lesions or progression of non-target 
lesions indicated short OS 
 poor prognosis even though there were more lines of treatment 

	


Why categorize?	


Why follow-up?	


1st Change method might reduce time, the number of Pts, inconsistency and 
budget required for clinical trial	


Why it matters?	




The Price Tag on Progress,  
Chemotherapy for Colorectal Cancer	


  drug prices are “astronomical” 
  the drug costs threaten to overwhelm our ability to pay for health care	


Survival  
without Chemo Tx: 8Mo	


+ FU: 12Mo 
$100 /8w initial tx	


+ FU+IRI+OX: 21Mo 
$10,000	


+ FU+IRI+OX+mab: 
beyond 21Mo (2,3 Mo) 
$30,000	


$1.2 bil. for 56,000 pats in USA	


(Shrag NEJM 2004;351, p317-)	




can be doubled by 2020 
can be triple by 2030: 26 million new cases, 17 million deaths 

12 million new cancer cases, 7 million deaths in 2008,	


Cancer Population Explosion	


(GLOBOCAN, IARC, WHO)	




Future Perspective	


1st Change	


Why it matters?	


to confront increase of  
drug cost & number of 

cancer patient	
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Thank you for your attention!	



