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Constitutive RAS Pathway Activation and 

Its Impact on EGFR mAb Therapy 

Study N. pts 

analyzed 

KRAS 

mutations 

Regimens Overall survival  

(months) 

KRAS mut KRAS WT 

Karapetis et 

al 2008 

394/572 

(68.9%) 

42.3% Cetuximab+

BSC/BSC 

4.5 vs 4.6 

HR=0.98 

(p=0.89) 

9.5 vs 4.8 

HR=0.55 

(p<0.001 

Bokemeyer, 

et al 2009 

233/337 

(69.1%) 

42% FOLFOX+ce

tuximab/FOL

FOX 

5.5 vs 8.6 

HR=1.83 

(p=0.0192) 

7.7 vs 7.2 

HR=0.57 

(p=0.0163) 

Douillard, et 

al 2013 

1060/1183 

(90%) 

52% FOLFOX+P

anitumumab

/FOLFOX 

15.5 vs 18.7 

HR=1.21 

(p=0.04) 

25.8 vs 20.2 

HR=0.77 

(p=0.009) 



Peeters M, et al. JCO 2013 



4% 6% 40% 

4% 3% NRAS 

Exon 2, 3 and 4 KRAS and NRAS mutations 
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RAS wild type ≈ 45% 

KRAS wild type ≈ 60% 
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17% other RAS mutations 
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• 5% mCRC 

• Phenotype 

• Right colon 

• More commonly in women 

• Strongly associated with MSI 

BRAF Mutations in mCRC 
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Overall survival and BRAF status 

KRAS wt 

(months) 

KRAS wt/BRAF mut 

(months) 

CRYSTAL 

FOLFIRI 20.0 10.3 

FOLFIRI/Cetuximab 23.5 14.1 

CAIRO 2 

XELOX/bevacizumab 20.3 15.0 

XELOX/bevacizumab/cetuxim

ab 
19.4 15.2 

OPUS 

FOLFOX 18.5 4.4 

FOLFOX/cetuximab 22.8 20.7 

FIRE 3 

FOLFIRI/cetuximab 33.1 12.3 



Rowland A, et al. BJC 2015 



 

 

 
 

• Phase 1B study of vemurafenib in combination with irinotecan and cetuximab in patients 

with BRAF-mutated advanced cancers and metastatic colorectal cancer. 

• In vitro data in CRC cell lines has shown that blockade of mutated BRAF by vemurafenib 

triggers compensatory activation of EGFR. Inhibition of EGFR combined with vemurafenib 

results in synergistic cytotoxicity in preclinical models, further augmented by irinotecan.  

• Four of the 5 mCRC pts (80%) achieved a partial response. For the 5 mCRC pts, median 

best response was a reduction of -44% (range, 0% to -70%) with duration of responses of 

5, 5+, 8+, 12+, and 14+ cycles.  
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Hong DS, et al. J Clin Oncol 32:5s, 2014 (suppl; abstr 3516) 



Conclusions 

 

•Expanded RAS mutation testing as part of the initial workup for mCRC, 

because this approach will identify an additional approximately 11% of 

patients with CRC who are unlikely to benefit from EGFR antibodies. 

 

•Testing for BRAF V600 mutations because ongoing BRAF-directed 

clinical trials offer a promising alternative. 

 

•The fundamentals learned from preclinical studies of signaling 

pathways. 
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FOLFOX CT 

 

 

FOLFOX/Cet vs FOLFOX Beva 

 

  

No. Months HR 

KRAS 835 30.1 vs 26.9 

(Δ=3.2) 

0.9 

(p=0.09) 

RAS 390 32.5 vs 29.0 

(Δ=3.5) 

0.86 

(p=0.2) 

 Lenz et al, ESMO 2014 
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