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Background: standard adjuvant therapy 

• Combination of 5-FU, oxaliplatin, and LV has 

been the standard adjuvant therapy for resected 

stage III colon cancer since 2004 with the 

communication of:  

– MOSAIC  FOLFOX4 versus LV5FU21,2 
 

• And confirmed by: 

– NSABP C-07  FLOX versus 5-FU/LV3,4 

3-year disease-free survival (DFS): ~70% 

 1André T, et al., NEJM 2004; 2André T, et al., JCO 2009; 
3Kuebler JP, et al., JCO 2007; 4 Yothers G, et al., JCO 2001 



Potential ‘added benefit’ of targeted 

therapy 

• Monoclonal antibodies against EGFR and VEGF 

demonstrate improved outcomes in mCRC when 

combined with chemotherapy 

BUT 

• Failed to improve 3-year DFS in the adjuvant 

setting: 

– For anti VEGF in 2 trials (AVANT, NSABP-C08),1,2 

– For anti-EGFR in one  (NCCTG N0147)3 

1De Gramont A, et al., ASCO GI 2011; 2Allegra C,  et al., JCO 2011; 
3Alberts SR, et al., JAMA 2012 



Original 2-arm design for PETACC8 

Fully resected 

stage III  

colon  

cancer 

(N = 2000) 

R 

Stratification factors: 

•N-status (N1 vs N2) 

•T-status (T1-3 vs T4) 

•Obstruction/perforation status 

FOLFOX4 (12 cycles) 
Every 2 weeks: 

• Oxaliplatin 85 mg/m2 on d1 and 

• LV 200 mg/m2, 5-FU bolus 400 mg/m2   

  followed by  5-FU 600mg/m2 22-hour IV  

  on d1 and d2  

 

 

FOLFOX4 + cetuximab  

(12 cycles) 
• FOLFOX4  

• Cetuximab d1 and d8  

   - 400 mg/m2 initial dose 

   - 250 mg/m2 weekly 

 
Enrolment was restricted to wild-type KRAS and sample size increased in 2008 



Main inclusion criteria 

• Completely resected, pathologically confirmed, 

stage III colon adenocarcinoma regardless of 

EGFR status 

• >1 pathologically confirmed LN identified 

• Age >18 and <75 years  

• WHO PS 0 or 1 

• Acceptable liver and kidney function 

• Standard hematologic parameters 

• Life expectancy >5 years 

LN, lymph node 



Main exclusion criteria 

• Evidence of metastatic disease 

– En bloc resection for locally advanced disease 

allowed 

• Rectal cancer 

• Prior chemo- or radiation therapy for colon cancer 

• Prior or concurrent malignancies within 5 years 

• Clinically significant peripheral neuropathy 



Study objectives 

• Primary 

− To assess disease free survival (DFS) according to 

treatment in patients with resected  stage III KRAS wt 

tumors 

− DFS = until recurrence, 2nd CRC or death 

• Secondary 
− Overall survival (OS)  

− Treatment compliance and toxicity 

• Preplanned subgroup analyses 

• An interim analysis was planned after 65% of 

planned events  
 

 
wt, wild-type 



Study population at time of interim analysis 

• 2559 patients from 340 sites in Europe 
– 62.5% known to have KRAS wt tumors 

 

• 1602 KRAS wt patients randomized to 
FOLFOX4 or FOLFOX4 + cetuximab 

 

• Median follow-up for DFS:  

– FOLFOX4 - 3.30 years 

– FOLFOX4 + cetuximab - 3.33 years 



Baseline characteristics 

Patient characteristics 

FOLFOX4 + 

cetuximab 

(N=791) 

FOLFOX4 

 

(N=811) 

Male     

Female 

59.2% 

40.8% 

57.7% 

42.3% 

Age, years:  

Mean (SD) 

Median (range) 

 

 58.5 (9.91) 

60.0 (19–75) 

 

 58.9  (9.56) 

60.0 (21–75) 

Age  ≤70 years 90.4% 91.0% 

WHO performance status:   

 0  

 1                                              

 2 

 

78.5% 

17.6% 

0.1% 

 

78.5% 

16.8% 

0.2% 



Tumor characteristics 

FOLFOX4 + 

cetuximab 

(N=791) 

FOLFOX4 

 

(N=811) 

Pathological staging:      

          pT4 

                        pN2 

 

20.4% 

38.6% 

 

17.5% 

37.1% 

Bowel obstruction and/or perforation 18.6% 18.0% 

Vascular or lymphatic invasion 58.5% 60.2% 

Type of surgery:            Open 

Laparoscopic 

                                      Other 

68.3% 

31.7% 

0 

68.7% 

31.1% 

0.2% 

Tumor localization:        Left 

                                      Right 

                                      Both 

63.1% 

36.2% 

0.6% 

63.7% 

35.0% 

0.5% 

Histopathology grade:   G1-2 

                                      G3-4 

79.9% 

18.7% 

79.0% 

19.7% 

Baseline tumor characteristics 



Efficacy and safety outcomes  

 

for KRAS wt patients 

 

 



Disease-free survival: KRAS wt 

(N=1602) 

FOLFOX4 + 

cetuximab 

n=791 

FOLFOX4 

 

n=811 

No. of Events 190 179 

DFS-Year 3  

[95% CI], % 

75.1  

[71.7, 78.1] 

78.0  

[74.8, 80.8] 

HR for DFS [95% CI] 1.047 [0.853, 1.286]  

p-value (log-rank) 0.6562 

FOLFOX4 + cetuximab 
FOLFOX4 
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Overall survival: KRAS wt  

(N=1602) 

FOLFOX4 + 

cetuximab 

n=791 

FOLFOX4 

 

n=811 

No. of Events 94 85 

Survival-Year 3  

[95% CI], % 

88.3  

[85.6, 90.6] 

90.5  

[87.9, 92.5] 

HR for OS [95% CI] 1.092 [0.813, 1.466]  

p-value (log-rank) 0.5583 

FOLFOX4 + cetuximab 
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Safety KRAS wt: Grade 3-4 AEs  
MedDRA preferred terms 

/composite categories) 

FOLFOX4 + cetuximab 

(N=785) 

FOLFOX4 

(N=805) 

Neutropenia 35.8% 36.8% 

Febrile neutropenia 2.8% 2.0% 

Hypersensitivity reactions 3.9% 1.7% 

Acne-like rash 26.6% 0.5% 

Nausea 1.7% 2.2% 

Diarrhea 15.4% 9.1% 

Neurotoxicity 16.2% 18.9% 

Mucositis 8.0% 1.2% 

On-treatment deaths <1% <1% 

Pts with at least one Gr 3-4 AE  80.9% 66.2% 



Treatment exposure and discontinuation: 

KRAS wt 

FOLFOX4 +  

cetuximab 

(N=785) 

FOLFOX4 

 

(N=805) 

≥10 cycles of FOLFOX4, % 

 

≥80% cetuximab, % 

 

81.5 

 

77.7 

86.8 

 

NA 

Treatment discontinuation, % 

Reason:  

-Toxicity 

-Refusal  

-Other  

28.3 

 

12.1 

7.8 

8.4 

21.7 

 

11.8 

4.1 

5.8 



Outcomes of  

pre-planned interim subgroup 

analyses  

for KRAS wt patients 

 

 



DFS: KRAS /BRAF wt  

(N=984) 

FOLFOX4 + 

cetuximab 

n=492 

FOLFOX4 

 

n=492 

No. of Events 115 108 

HR for DFS [95% CI] 0.985 [0.755, 1.284]  

p-value (log-rank) 0.9117 

FOLFOX4 + cetuximab 
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Overall survival: KRAS/BRAF wt  

(N=984) 

FOLFOX4 + 

cetuximab 

n=492 

FOLFOX4 

 

n=492 

No. of Events 55 52 

HR for OS [95% CI] 0.981 [0.669, 1.438]  

p-value (log-rank) 0.9236 

FOLFOX4 + cetuximab 
FOLFOX4 
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Forest plot for DFS: KRAS wt 

1.0 0.2 10 

Control Treatment 
Strata O/N O/N 

Sex 

Male 118 / 468 110 / 468 0.88 (0.68, 1.15) 

Female 61 / 343 80 / 323 1.45 (1.03, 2.03) 

*Log rank  

Tumor  localization 

Right localization 1.40 (1.01, 1.94) 

Left localization 

66 / 284 

111 / 517 

85 / 286 

104 / 499 0.88 (0.67, 1.15) 

FOLFOX4 + Cetuximab better   

Age category 

Age < 70 166 / 738 167 / 715 0.99 (0.80, 1.23) 

Age > 70 13 / 73 23 / 76 1.97 (0.99, 3.93) p=0.051 

p=0.043 

Treatment effect within subgroup 
Adjusted HR (CI) p-value * 

p=0.031 

  FOLFOX 4 better 



Treatment discontinuation according to 

age, sex and tumor localization 

 Patients with treatment discontinuations 

KRAS wt patient population 

No. 

of 

pts 

FOLFOX4 + 

cetuximab 

% 

No. 

of  

pts 

FOLFOX4 

 

% 

All KRAS wt patients 785 28.3 805 21.7 

 

<70years 

>70 years 

 

710 

75 

 

26.5 

42.7 

 

73 

72 

 

20.6 

26.4 

 

Male 

Female 

 

463 

322 

 

28.1 

28.0 

 

465 

340 

 

19.8 

22.9 

 

Right-sided 

Left-sided 

 

281 

498 

 

30.6 

26.9 

 

282 

513 

 

22.3 

20.5 



Forest plot for DFS: KRAS wt 

*Log rank  
FOLFOX4 + Cetuximab better     FOLFOX 4 better 

Strata 
Control 

O/N 
Treatment 

O/N 

1.0 0.2 10 

Pathological staging pT 
pT1-2-3 115 / 668 131 / 628 1.26(0.98,1.62) 

pT4 64 / 142 58 / 161 0.71(0.50,1.02) p=0.061 

Bowel obstr. or perfor. 

None of both 126 / 665 145 / 644 1.16(0.91,1.48) 

Obstr. or perfor. 53 / 146 45 / 147 0.79(0.53,1.18) p=0.256 

Histopathological grading 

Histopat: G3-4 0.76(0.49,1.16) 48 / 160 39 / 148 
Histopat: G1-2 1.16(0.91,1.47) 128 / 641 148 / 632 

p=0.203 

Treatment effect within subgroup 
Adjusted HR (CI) p-value * 



DFS: KRAS wt pT4N2 tumors  

FOLFOX4 + cetuximab 
FOLFOX4 
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F + ctx 

n=79 

F 

n=67 

No. of Events 32 41 

HR for  DFS [95% CI] 0.555 [0.348, 0.885]  

p-value (log-rank) 0.0122 



Conclusion 

• The addition of cetuximab to FOLFOX4 offered no DFS 

or OS benefit to patients with resected stage III KRAS wt 

or KRAS and BRAF wt colon cancer 

 

• Subgroup analysis suggested that: 

– Patients with pT4N2 tumors may benefit from 

cetuximab treatment 

– Patients >70 years, with right-sided colon cancer and 

females may have a worse outcome with cetuximab 

 

 



Potential explanations and next steps 

• Stage III and stage IV disease have a different biology 

 

• Cetuximab has good activity in stage IV and not stage III, 

but might add to adjuvant treatment of advanced stage III  

 

• Microsatellite instability status being determined to explore 

interaction with poor outcome in female patients, >70 

years and those with right-sided tumors 

 

• Currently  we focus on correlative studies and 

collaborative work 
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