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The only established biomarker 

N = 30 

Lievre A. et al Cancer Res. 2006 Apr 15;66(8):3992-5. 



KRAS exon 2 is predictive for 

anti-EGFR treatment 

Data from the CRYSTAL study:  FOLFIRI + cetuximab 

FOLFIRI 
R 

8.9 vs 8.0 months 

p= 0.048 

HR: 0.85 

9.9 vs 8.7 months 

p= 0.02 

HR: 0.68 

van Cutsem E. et al N Engl J Med 2009;360:1408-17. 



KRAS mutational analysis 2008 
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RAS mutational analysis 2014 
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Stintzing, S. Lenz H-J submitted  



RAS mutational analysis 2014 

PRIME: KRAS wt (exon 2) PRIME: RAS wt 
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Douillard J-Y, et al. N Engl J Med 2013;369:1023–1034 

Δ = 4.4 months Δ = 5.6 months 



RAS mutational analysis is crucial for the 

use of anti-EGFR antibodies 

Bokemeyer C. et al J Clin Oncol (2008) 27:663-671. 

Data from the OPUS study:  FOLFOX + cetuximab 

FOLFOX 
R 

!! 

 

detrimental effect 

 

!! 



What about BRAF? 

Normanno N, et al. Nat Rev Clin Oncol 2009;6:519–527 



What about BRAF? 

van Cutsem et al. J Clin Oncol. 2011 May 20;29(15):2011-9. 



What about BRAF? 

Loupakis F et al. Eur J Cancer. 2014 Jan;50(1):57-63.  

 FOLFOXIRI plus Bevacizumab 



Drugable Target 

Prahallad A et al Nature. 2012 Jan 26;483(7387):100-3. 



Survival gain by different agents 
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mCRC survival times and treatment efficacy 

approximated median survival times after diagnosis of metastatic disease 

Biomarker selected 

30 Mon 



Biomarker for Chemotherapeutic 

backbone?  

Walther et al. Nature reviews Cancer 2009;9(7):489-499  



Biomarker for Chemotherapeutic 

backbone?  

Salonga et al. Clin Cancer Res. 2000 Apr;6(4):1322-7. 



Biomarker for Chemotherapeutic 

backbone? 

Shirota Y et al J Clin Oncol. 2001 Dec 1;19(23):4298-304. 



Why are we not using expression 

levels as biomarker? 

• Technical issues 

• Cut-off suggestions 

• Expression-levels 

• Missing validation 

 

• Single marker – marker-set? 

 

• Combination treatment?  

 

• Missing alternatives  

 

• Influence of molecular makeup 



Biomarker for Chemotherapeutic 

backbone? 

Clinicaltrials.gov 

 

Untreated 
mCRC 

N=360 

 

MAVERICC trial: Phase II: NCT01374425 study 
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Primary endpoint • PFS (determined by RECIST 1.1) 

Secondary 

endpoints 

• - OS 

• - ORR  

• - resection rate and safety 



The way we used to look at mCRC 

FBXW7 

KRAS 

PIK3CA 

APC 

TP53 

Wood L et al, Science (2007); Sjoblom T et al, Science (2006) 

Facts: 

11 colorectal tumors 

First Generation 

Sequencing 

13,023 genes 

21 Mb target 

sequence 

135,483 primer pairs 

~90 mutated 

genes/tumor 

11 recurrent 

mutations/tumor 

The List of Candidate Genes: Total 142 

Usual suspects APC, KRAS, PIK3CA, PTEN, SMAD4, TGFBR2, 

TP53… 



Today‘s picture of mCRC 

The Cancer Genome Atlas Network Nature. 2012 Jul 18;487(7407):330-7 

> 106 mutations < 106 mutations 

51% 



Today‘s picture of mCRC 

The Cancer Genome Atlas Network Nature. 2012 Jul 18;487(7407):330-7 



Dienstmann et al J Clin Oncol 32:5s, 2014 (suppl; abstr 3511) 

mCRC not one disease 

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,  

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 

subgroups were trained on: 

- intrinsic biological differences and not on outcome  



Today‘s picture of mCRC 



Colon Cancer: Heterogeneitity 

Result of clonal evolution during progression 

• Early aberrations appear in most cells 

• Later-occurring aberrations appear only in a subpopulation 

 

 

 

 

 

Yates & Campbell, Nat Rev Genet. 2012 Nov;13(11):795-806 



Colon Cancer: Treatment changes tumor 

biology 

Selection of specific sub-clones during treatment 

 

 

 

Yates & Campbell, Nat Rev Genet. 2012 Nov;13(11):795-806 



Colon Cancer: Treatment changes the tumor 

Misale S, et al. Nature. 2012 Jun 28;486(7404):532-6. 

Diaz E, et al. Nature. 2012 Jun 28;486(7404):537-40.  

Initial response to 

cetuximab followed by PD 

Quantitative analysis of 

KRAS(Q61H) mutant DNA in 

plasma, as assessed 

by BEAMing 



Technical advances 

Crowley at al Nat Rev Clin Oncol. 2013 Aug;10(8):472-84 

Liquid Biopsy and 

Beaming® technology 



Summary 

• The only established predictive biomarker for the 

treatment of mCRC is extended RAS testing. 

 

• BRAF mutation is a prognostic factor and may be 

tested to apply FOLFOXIRI in a highly selected 

patient group. 

 

• The “old” chemotherapeutic backbone drugs have 

to be re-evaluated for biomarker analysis 

 

 

 

 



Prospective 

• Liquid biopsies, serial tumor biopsies at time 

of progression and a more in depth tissue 

evaluation 

 

• Prospective validation of  

 biomarker 

 

• Taking tumor heterogeneity  

 and earlier treatment lines  

 into account. 

 

 

 

 

SHOULD 


