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• RNA signatures 
– Supervised signatures 

• (Oncotype®/Coloprint®…) 

– Non-supervised signatures 
• CRCSC Consensus Classification  
• EMT  

•  Microenvironment signatures 
– Inmunoscore ® 

• Other molecular markers 
– CDX2 

– ctDNA MRD 
 

PROGNOSIS & PREDICTION 

Clinical setting  

 

“Old markers” 

ICO L’Hospitalet 

• MSI (dMMR) vs MSS (pMMR)  

• Stage II 
• T3-4 (stage II) 

•  N of nodes examined  

• Stage III 
• T1-4 

• N1-2  

• Others are not validated 

“New Signatures” 

Methodology*: 

Training Set 

Internal Validation Set 

External Validation set 

Multivariate Analysis 

*Salazar & Tabernero. Clin Cancer Res 2015 



MSI Prognosis & Drug selection in 
adjuvant setting (stage II&III) 

• 5-FU (Pooled Analysis Accent Data Base) 

– Stage III: Benefits both MSS than MSI 

– Stage II:  
• MSI no Need for Chemo 

– Good prognosis and NO BENEFIT from 5-FU  

• MSS small or uncertain benefit-Treat only high risk (T4) 
– N of nodes < 12 (Quality indicator) 

 

• Oxaliplatin (Mosaic & NSABP-C07 trials) 

– Stage III: Benefits both MSS than MSI  
– Stage II: No benefit MSS or MSI 

 

 

ICO L’Hospitalet 

Sargent et al., ASCO Annual Meeting 2014 
Gavin PG et al., Clin Cancer Res 2012;  

Fléjou JF et al., ASCO Annual Meeting 2013 
Dienstmann, Salazar & Tabernero. J Clin Oncol 2015 
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• CIN, MSI (dMMR) 

• Individual mutations 
– (RAS/BRAF…) 

• Supervised signatures 
– (Oncotype/Coloprint…) 

• Itrinsec signatures 
– CRCSC Consensus Classification 

–  TGF-B , EMT & Composite PC1-EMT 

– Emerging biomarkers 
– Inmunoscore 

– CDX2 

– ctDNA MRD 
 

PROGNOSIS & PREDICTION 

Clinical setting  

 

Gene signatures (tumor) 

ICO L’Hospitalet 
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Modified from Santos et al.,  Colorectal Cancer 2013 

ICO L’Hospitalet 

Candidate gene signatures with independent and external validation 

No patients 
Tumor 

stage 

No of genes 

(training set) 

No of genes 

(validation set) 
Tissue sample Outcome  HR 

Oncotype DX® (rtPCR) 

Gray et al 1436 II 48 12 (7 recurrence) FFPE Recurrence  1.43 

Di Narzo et al 668 II – III -- 7  Fresh frozen 
RFS 

OS 

1.30 

1.34 

Venook et al  1713 II -- 7  FFPE Recurrence 1.68 

Yothers et al  892 II – III -- 7  FFPE RFS 1.57 

ColoPrint® (Agilent) 

Salazar et al 206 I – III 18 18 Fresh frozen RFS 2.69 

Kopetz et al  416 II -- 18 Fresh frozen RFS 2.16 

Salazar et al >600 II 18 Fresh frozen RFS pend 

Veridex (Affimetrix) 

Jiang et al 
Set  1: 123 

Set 2: 110 
II -- 7 

Set 1: Fresh 

frozen 

Set 2: FFPE 

Distant 

recurrence 

Set 1: 2.87 

Set 2: 14.2 

Di Narzo et al  668 II – III -- 7 Fresh frozen 
RFS 

OS 

1.27 

1.21 

GeneFx® Colon (Affimetrix) 

Kennedy et al  144 II 634-probe set 634-probe set FFPE Recurrence 2.551 

Di Narzo et al 688 II – III -- 482 FFPE 
RFS 

OS 

1.20 

1.22 

Niedzwiecki et al  393 II -- 634-probe set FFPE Recurrence 2.06 

microRNA 

Zhang et al Set 1: 137 

Set 2: 460 

II 

II 

35 (6-miRNA 

prognostic) 

6 FFPE DFS 3.79 ICO L’Hospitalet 

Modified from Santos et al.,   

Current Colorectal Cancer Reports 2016 
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Kerr et al., ASCO Ann Meeting 2009 

Gray et al., J Clin Oncol 2011 

ONCOTYPE DX® IN QUASAR 

Recurrence risk 

groups 

% patients 3-year RR 

Low RS 43.7% 12% (0% - 16%) 

Int RS 30.7% 18% (13% - 24%) 

High RS 25.6% 22% (16% - 29%) 

ICO L’Hospitalet 

CALGB 9581 (Edrecolumab vs observation) st II  

NSABP C07 (FULV+/-Ox) st II & III  



Oncotype Dx ® SUNRISE STUDY 

• Stage II – III 

– Japanese (2000-2005) 

• N = 630 patients  

– 210 with recurrence and 
420 without recurrence) 

• No adjuvant chemo 

• 1º end-point RFI 

 

 

Yamanaka et al., JCO 2016 
ICO L’Hospitalet Yamanaka et al., JCO 2016. In press 



HR of 2.16 (p=0.004) 

 

* No differences in relapse between low and high clinical 
risk using ESMO risk assessment 

5-year ROR                                   
Low Risk =10.3% (95%CI 6.6%-14%) 
High Risk = 20.9% (95%CI 14.2%-27.6%) 

63%  

37%  

Kopetz et al. The Oncologist 2015; 20:127–133 

5-year ROR 
Low Risk =  9.9% (95%CI 5.4%-14.4%) 
High Risk = 22.4% (95%CI 14.8%-30%) 
 

HR of 2.4 (95% CI 1.3 to 4.4) 

T3-MSS (N=301)  

ICO L’Hospitalet 

ColoPrint ® Validation Set  
 

All Stage II (N = 416) 

Trained in Whole Genome analysis on 44K Agilent microarrays, 18 genes selected for MFS 
 

Salazar	et	al.,	J	Clin Oncol 2011
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RFS in stage II colorectal cancer 

 (N= 1400) 

RFS in stage III colorectal cancer  

(N=1500) 

2y RFS (CI95%) 

74% (67-81) 

76% (72-80) 

73% (66-82) 

68% (62-74) 

Late relapses in stage III CMS4 (95% treated  

with adjuvant chemo) 

ICO L’Hospitalet 
Rodrigo Dienstmann ASCO 2015 

Guinney et al. Nature Medicine 2015   

CMS1    
14% 

Females, older age, 

right colon, MSI, 

hypermutation, BRAF 

mut, immune activation 

Better RFS, 

intermediate 

OS, worse SaR 

CMS2    
37%    

Left colon, epithelial, 

MSS, high CIN, TP53 

mut,  

WNT/MYC pathway 

activation 

Intermediate 

RFS, better 

OS,  better 

SaR 

CMS3   
13% 

Epithelial, CIN/MSI, 

KRAS mut, MYC ampl, 

IGFBP2 

overexpression 

Intermediate  

RFS, OS and 

SaR 

CMS4   
23%  

Younger age, stage 

III/IV, mesenchymal, 

CIN/MSI, TGFβ/VEGF 

activation, NOTCH3 

overexpression  

Worse RFS, 

worse OS 

Intermediate 

SaR 

Colorectal Cancer Subtyping Consortium (CRCSC) 

identifies consensus molecular subtypes 
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Loboda A, Nebozhyn MV, Watters JW, Buser CA, Shaw PM, Huang PS, et al. EMT is the 

dominant program in human colon cancer. BMC Med Genomics. 2011;4:9. 

Alexandre Calon,., Eduard Batlle. Dependency of Colorectal Cancer on a TGF-β-Driven 

Program in Stromal Cells for Metastasis Initiation. Cancer Cell 2012: 22, 5, p571–584, 13   
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• CIN, MSI (dMMR) 

• Individual mutations 
– (RAS/BRAF…) 

• Microenvironment signatures 
– Inmunoscore ® 

• Other Emerging biomarkers 
– Inmunoscore 

– CDX2 

– ctDNA MRD 
 

PROGNOSIS & PREDICTION 

Clinical setting  

 

New signatures (stroma) 

ICO L’Hospitalet 
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Genes highly expressed in MSI 

tumors are associated with immune 

pathways 

Immune cells are differentially 

expressed in MSI and MSS tumors 

MSI 

Mlecnik et al., Immunity 2016 
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Immunoscore ® vs MSI –stage I-III 

Mlecnik et al., Immunity 2016 
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Slide 14 

Presented By Jerome Galon at 2016 ASCO Annual Meeting 

Inmunoscore ® International Consortium 
 

 

 

 

 

 

 

 

 
Stages I-III 

3855 patients quantified for IS 

2667 analyzed after QC and exclusion 

pre-defined statistical analysis workplan 

Divided in 3 sets 

-Training set 

-Internal validation set 

-External validation set 
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ASCO 2016 

J Clin Oncol 34, 2016 (suppl; abstr 3500) 

Inmunoscore ® in Stage II 
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Pooled training and validation sets 

MSI unknown 

T4?  

ASCO 2016 

J Clin Oncol 34, 2016 (suppl; abstr 3500) 

Inmunoscore ® in Stage II 
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• CIN, MSI (dMMR) 

• Individual mutations 
– (RAS/BRAF…) 

• Gene signatures 
– Supervised signatures 

• (Oncotype/Coloprint…) 

– CRCSC Consensus Classification  
• (Intrinsec subtypes) 

– Stromal signatures 

• CDX2 

• ctDNA MRD 
 

PROGNOSIS & PREDICTION 

Clinical setting  

 

Other Emerging biomarkers 

ICO L’Hospitalet 
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Dalerba et al. N Engl J Med 374;3 January 21, 2016 

ICO L’Hospitalet 
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MRD in resected CRC  

Tie et al. ASCO Ann Meeting 2016 
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Clinical Low-Risk 
(no poor prognostic features) 

Clinical High-Risk 
(pMMR + at least one poor prognostic features) 

HR: 27.83 (95% CI: 8.29–93.39)  

p < 0.001 

HR: 7.54 (95% CI: 2.57–22.11)  

p < 0.001 

MRD in stage II  

post-op ctDNA mutation assay 

Tie et al. ASCO Ann Meeting 2016 
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Clinical Low-Risk 
(no poor prognostic features) 

Clinical High-Risk 
(pMMR + at least one poor prognostic features) 

MRD in stage II 

Tie et al. ASCO Ann Meeting 2016 

• Is this the end of other Px markers in Stage II?  

– T4 remained in the multivariate analysis 

– MSI did not, but prone to low numbers effect 
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My interpretation 

 Stage II:  

• Who to treat? 

– T4 MSS 

– T3 MSS &  

• High risk signatures (not predictive) 

• or low IS (not predictive, MV in st II validation set?)  

• or CDX2 negative (more validation needed) 

– T4 MSI? 

– MRD + (ctDNA test not ready) 

23 
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My interpretation 

 Stage III:  

• Who to avoid treatment? 

– IIIa &  

• Low Risk Biomarkers? (Not Yet There) 

• Predictive Biomarkers? (Not Yet There)  

24 
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Thank-you…. 


