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Colorectal cancer: from one disease to hetereogenous entities 

Many diseases hitting the 
same organ 

Many new targets to pursue,  

new ways to pursue them 



Progress in molecular taxonomy 

Knowledge 

 

Application  
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CRCSC –  Results 

     Summary  

CMS1    13% 
Females, older age, right colon, MSI, 

hypermutation, BRAF mut, immune activation 

Better RFS, intermediate OS, 

worse SaR 

CMS2    35%    
Left colon, epithelial, MSS, high CIN, TP53 mut,  

WNT/MYC pathway activation 

Intermediate RFS, better OS,  

better SaR 

CMS3   11% 
Epithelial, CIN/MSI, KRAS mut, MYC ampl, 

IGFBP2 overexpression 

Intermediate  

RFS, OS and SaR 

CMS4   20%  
Younger age, stage III/IV, mesenchymal, CIN/MSI, 

TGFβ/VEGF activation, NOTCH3 overexpression  

Worse RFS, worse OS 

Intermediate SaR 

 Unclassified   21% 
Mixed subtype with variable epithelial- 

mesenchymal activation? 

Intermediate  

RFS, OS and SaR 



The Cancer Genome Atlas Network Nature 487, 330-337 (2012) doi:10.1038/nature11252 

Mutation frequencies in human CRC. 



Methylation based subgrouping 

Hinoue et al 



miRNA  based subgrouping. 960 colon specific miRNA 



D1-n 

de novo Subtyping 

CRCSC – Future directions 

 

Ongoing work (complete analyses Fall 2014): 

•Refinement of potential “mixed” subtype (CMS5) 

• Development of a CRC subtype classifier that is 

robust and reproducible 

• Integrate other markers 

 

 

Collaborations to assess predictive value 

and differential drug sensitivity patterns 

across CMSs. 

 



Retrospective stratification 

0 20 40 60 80 100 

300 

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

O
S

 e
s

ti
m

a
te

 

Time 

Arm A vs Arm B  

• Budinska et al J Clin Oncol 30, 2012 (abstr 3511) 

Survival after relapse of CMS 



Bevacizumab in Stage II-III 

Colon Cancer: the National 

Surgical Adjuvant Breast 

and Bowel Project 

C-08 Trial 



MSI 

MSS 



OS in Patients With WT RAS mCRC 

WT RAS 



OS in Patients With MT RAS mCRC 

MT RAS 
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Overall Survival - ITT Population 

Cut-off date = February 7, 2011;  Median follow-up = 22.28 months 



Sample collection 128 sites worldwide , 28 countries, 1186 
patients   

Aflibercept biomarker analysis 
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D1-n 

de novo Subtyping 

CRCSC – Future directions 

 

Ongoing work (complete analyses Fall 2014): 

•Refinement of potential “mixed” subtype (CMS5) 

• Development of a CRC subtype classifier that is 

robust and reproducible 

• Validation in external datasets 

Collaborations to assess predictive value 

and differential drug sensitivity patterns 

across CMSs. 

 

Prospective testing of selected drugs 

based on subclass biology 



Prospective drug testing 

 
Enrich 

stratify 

 

CMS1    13% 
Females, older age, right colon, MSI, 

hypermutation, BRAF mut, immune activation 

Better RFS, intermediate OS, 

worse SaR 

CMS2    35%    
Left colon, epithelial, MSS, high CIN, TP53 mut,  

WNT/MYC pathway activation 

Intermediate RFS, better OS,  

better SaR 

CMS3   11% 
Epithelial, CIN/MSI, KRAS mut, MYC ampl, 

IGFBP2 overexpression 

Intermediate  

RFS, OS and SaR 

CMS4   20%  
Younger age, stage III/IV, mesenchymal, CIN/MSI, 

TGFβ/VEGF activation, NOTCH3 overexpression  

Worse RFS, worse OS 

Intermediate SaR 

 Unclassified   21% 
Mixed subtype with variable epithelial- 

mesenchymal activation? 

Intermediate  

RFS, OS and SaR 



Adapted from Mallmann MR, et al. EPMA J 2010;1:421–437 

 

Molecular subtypes 

Subtype A Regimen A 

Subtype B Regimen B 

Subtype C Regimen C 

Biomarker 
profiling 

Escape 

1 

2 

SPECTAcolor 

Biomarker Screening Platform for Efficient Clinical Trials Access  
in Advanced Colorectal Cancer 
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Funding 
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Policy 

 Makers 

Let’s organize it for CRC 

EFFICIENCY ! 
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