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History of adjuvant therapy of colon cancer

• 5-FU/lev 
superior to 
surgery alone

• 5-FU/LV superior 
to surgery alone

• 5-FU/LV superior to 
5-FU/lev

• 6- and 12-month 
treatment cycles 
equivalent 

• Lev unnecessary

• High-dose and low-
dose LV equivalent

• Monthly and 
weekly treatment 
equivalent

• LV5FU2 and 
monthly 
bolus 
equivalent

1990 1994 1998 2002
Moertel et al. Ann Intern Med. 1995;122:321.
Francini et al. Gastroenterol. 1994;106:899.
Wolmark et al. Proc Am Soc Clin Oncol. 1996;15:205. Abstract
O’Connell et al. J Clin Oncol. 1998;16:295.
Haller et al. J Clin Oncol. 2005 Dec 1;23(34):8671-8. 
Andre et al.  NEJM; 2004, 350: 23, pages 234-2351
Kuebler et al. J Clin Oncol. 2007, 25: 2198-2204



Colorectal CA: Approximate 5-Year 
Survival by TNM Stage

Colorectal CA: Approximate 5-Year 
Survival by TNM Stage
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Green et al, eds. Green et al, eds. AJCC Cancer Staging ManualAJCC Cancer Staging Manual. 6. 6thth ed. New York, NY: Springered. New York, NY: Springer--VerlagVerlag; 2002;; 2002;

Datamonitor. Treatment Algorithms: Colorectal Cancer. 5th Edition: New Gold Standards 
Emerge But Unmet Need Remains. 2003.
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Adjuvant Tx: Stage II vs. Stage IIIAdjuvant Tx: Stage II vs. Stage III
INT-0035 (n=1296):

• Dukes’ B2 and C pts:
A. Surgery/observation

Randomize B. Adjuvant bolus 5-FU/Levamisole
C. Levamisole (Dukes’ C)

• Dukes’ C (median follow-up: 3 yrs)
• 41% reduction in recurrence ( p<0.0001)

• 33% reduction in mortality ( p=0.006) 
• Primary endpoint: OS

• Median Follow-up: 6.5 yrs (n=929)
• 40% reduction in recurrence (p<0.0001)
• 33% reduction in mortality (p=0.0007)
*subset analysis of stage II pts (NS)
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• Dukes’ B2 and C pts:

A. Surgery/observation
Randomize B. Adjuvant bolus 5-FU/Levamisole

C. Levamisole (Dukes’ C)

• Dukes’ C (median follow-up: 3 yrs)
• 41% reduction in recurrence ( p<0.0001)

• 33% reduction in mortality ( p=0.006) 
• Primary endpoint: OS

• Median Follow-up: 6.5 yrs (n=929)
• 40% reduction in recurrence (p<0.0001)
• 33% reduction in mortality (p=0.0007)
*subset analysis of stage II pts (NS)

Moertel et al:  J Clin Oncol. 1995 Dec;13(12):2936-43, Ann Intern Med. 1995 Mar 1;122(5):321-6.



Adjuvant Therapy: Stage IIAdjuvant Therapy: Stage II
IMPACT B2 (n=1016):

A. Surgery/Observation

RANDOMIZED

B. Surgery/Adjuvant 5-
FU/LV

• Median follow-up = 5.75 yrs 

• TTP: 73% (controls) vs. 76%
• 5-yr OS:  80% (controls) vs. 82%
• *No role for adjuvant therapy

*NSABP C1-C4 trial for adjuvant therapy (Mamounas, e t al, 1999) 30% 
decreased mortality with adjuvant therapy for Dukes ’ B2

IMPACT B2 (n=1016):
A. Surgery/Observation

RANDOMIZED

B. Surgery/Adjuvant 5-
FU/LV

• Median follow-up = 5.75 yrs 

• TTP: 73% (controls) vs. 76%
• 5-yr OS:  80% (controls) vs. 82%
• *No role for adjuvant therapy

*NSABP C1-C4 trial for adjuvant therapy (Mamounas, e t al, 1999) 30% 
decreased mortality with adjuvant therapy for Dukes ’ B2

IMPACT B2: JCO 1999; 17:1356-1363



Primary Endpoints: DFS vs. OSPrimary Endpoints: DFS vs. OS
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Fig 1. Three-year disease-free survival (DFS) versu s 5-year overall survival (OS) by study arm3 Year DFS vs 5 Year OS
May 05, 2004: ODAC recommends
3-yr DFS as new regulatory endpoint
for FULL approval in adjuvant colon cancer

Sargent, D. J. et al. J Clin Oncol; 23:8664-8670 20 05
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Sargent, D. J. et al. J Clin Oncol; 25:4569-4574 20 07

ACCENT: Recurrence rate by stage and time from rand om assignment
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Sargent, D. J. et al. J Clin Oncol; 25:4569-4574 20 07

ACCENT: Hazard ratios (HRs) for 3-year disease-free survival (DFS) v 5-year overall 
survival (OS) by stage for 25 within-trial comparisons



Medical Management:
Options in Adjuvant Colon 

Cancer Therapy

Medical Management:
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Cancer Therapy



Evolution of Fluoropyrimidines:  
Capecitabine Metabolizes to 5-FU

Tumor/Normal Tissue **

Capecitabine

GI Tract

* Some human carcinomas express thymidine phosphoryla se in higher 
concentrations than surrounding normal tissues

DFCR = 5’-deoxy-5-fluorocytidine; DFUR = 5’-deoxy-5-fluorouridine.
Miwa M et al.  Eur J Cancer.  1998;34:1274-1281.

Liver

55¢¢--DFURDFUR

CarboxylCarboxyl--esteraseesterase

55¢¢--DFCRDFCR
Cytidine deaminaseCytidine deaminase

CapecitabineCapecitabine

ThymidineThymidine
phosphorylasephosphorylase

55¢¢--DFURDFUR

55--FUFU

55¢¢--DFCRDFCR
Cytidine Cytidine 
deaminasedeaminase



X-ACT trial – Oral vs. IV Bolus 5-FUX-ACT trial – Oral vs. IV Bolus 5-FU

Endpoints

• DFS

• RFS

• overall survival (OS)

• tolerability (NCIC CTG)

• pharmacoeconomics

• quality of life (QoL)

Chemo-naïve 
Dukes’ C,

resection <<<<8 weeks

Capecitabine
1250mg/m 2 twice daily, 

d1–14, q21d 
n=1004

Bolus 5-FU/LV
5-FU 425mg/m 2 plus 

LV 20mg/m 2, d1–5, q28d
n=983

Recruitment
1998–2001

24 weeks

Twelves et al., N Engl J Med 2005



X-ACT trial - DFSX-ACT trial - DFS
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Capecitabine (n=1004)
5-FU/LV (n=983)

Log-rank p=0.0526 
HR = 0.87 (95% CI: 0.75–1.00)

Median follow-up 3.8 yrs

Twelves et al., N Engl J Med 2005

DFS: 64.2% vs. 60.6%
Absolute difference 

at 3 years: 4%



CHANGING THE PARADIGM OF 
ADJUVANT THERAPY: OXALIPLATIN
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ADJUVANT THERAPY: OXALIPLATIN



Primary end-point: disease-free survival (DFS)

Secondary end-points: safety, overall survival

Primary end-point: disease-free survival (DFS)

Secondary end-points: safety, overall survival

R

LV5FU2

FOLFOX4: LV5FU2 + oxaliplatin 85 mg/m²

N=2246

Stage II: 40%

Stage III: 60%

MOSAIC: Study Design: 
6-yr Follow-up

Andre et al., N Engl J Med 2004



MOSAIC - ASCO 2007: DFS (ITT)

Data cut-off: June 2006
Disease-free survival (months)
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MOSAIC - ASCO 2007: DFS Stage II 
and Stage III Patients

MOSAIC - ASCO 2007: DFS Stage II 
and Stage III Patients

Data cut-off: June 2006

HR [95% CI]         p-value

Stage II     0.84 [0.62–1.14]       0.258

Stage III    0.78 [0.65–0.93]       0.005

FOLFOX4 stage II
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MOSAIC - ASCO 2007: Disease-free 
Survival - Final Update

MOSAIC - ASCO 2007: Disease-free 
Survival - Final Update
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0.005

0.003

p-value 
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58.966.4Stage III
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HR
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5-year DFS %

Data cut-off: June 2006

de Gramont et al., ASCO 2007



MOSAIC - ASCO 2007: OSMOSAIC - ASCO 2007: OS

Data cut-off: January 2007 Overall survival (months)
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MOSAIC - ASCO 2007: OS
Stage II and Stage III

MOSAIC - ASCO 2007: OS
Stage II and Stage III

Data cut-off: January 2007

FOLFOX4 stage II
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MOSAIC: Peripheral NeuropathyMOSAIC: Peripheral Neuropathy
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Second cancer

Peripheral 
Sensory 
Neuropathy

0.7%Grade 3
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12.0%Grade 1
84.3%Grade 0

Evaluable patients 
n=811



CONCLUSIONS FROM MOSAICCONCLUSIONS FROM MOSAIC
• DFS benefit for FOLFOX is maintained over 5 

years

• Significant OS benefit for stage III, but NOT 
for stage II patients

• “High-risk” stage II with trend toward 
better DFS with FOLFOX

• **4 years after FOLFOX, 3.5% of patients still 
have grade 2/3 neurotoxicity (+12% grade 1)

• FOLFOX is standard adjuvant therapy for 
stage III and may be considered for high-risk 
stage II CC for improved DFS.
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NSABP C-07 Phase III Trial BolusBolus 5-FU/LV vs. Bolus 5-FU/LV 
+ Oxaliplatin (FLOX)

x3

Kuebler et al. J Clin Oncol 2007

N=2407

Endpoint
3yr DFS

30% stage II

RP

FLOX



NSABP C-07: 3-yr DFS

Kuebler et al. J Clin Oncol 2007

DFS: 76.1%vs. 71.8%



Cross-Study Comparison
of Toxicities: MOSAIC / C-07

Cross-Study Comparison
of Toxicities: MOSAIC / C-07

8.4%
(765 mg/m 2)

12.4%
(1020mg/m 2)

Gr 3-4 Neuro
(cum oxali)

1%0.5%All Cause 
Mortality

38%11%Gr 3-4
Diarrhea

4% (?)
41%

(2% neut. fever)

Gr 3-4 
Neutropenia

FLOX

(C-07)

FOLFOX 4

(MOSAIC)



Irinotecan in the Adjuvant Treatment of 
Colon Cancer: 

NOT RECOMMENDED!!
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Irinotecan as Adjuvant Therapy for 
Stage II/III Colorectal Cancer: 

Irinotecan as Adjuvant Therapy for 
Stage II/III Colorectal Cancer: 

• Key trials with irinotecan-based regimens
• CALGB 89803 : Bolus 5-FU/LV (4 cycles 

Roswell Park regimen) ±±±± irinotecan
• V307/PETACC-3: Infusional 5-FU/LV ±±±±

irinotecan for stage II/III
• ACCORD-02: Infusional 5-FU/LV + ±±±± irinotecan

(high risk stage III only)

• All trials were negative, irinotecan is not be used in the 
adjuvant setting

• Key trials with irinotecan-based regimens
• CALGB 89803 : Bolus 5-FU/LV (4 cycles 

Roswell Park regimen) ±±±± irinotecan
• V307/PETACC-3: Infusional 5-FU/LV ±±±±

irinotecan for stage II/III
• ACCORD-02: Infusional 5-FU/LV + ±±±± irinotecan

(high risk stage III only)

• All trials were negative, irinotecan is not be used in the 
adjuvant setting

At: http://www.swog.org/visitors/ViewProtocolDetails.asp?ProtocolID=1802.
At: http://www.eortc.be/protoc/details.asp?protocol=40993.
At: http://www.u-bourgogne.fr/FFCD/Organisation/essais_futurs.html.



Copyright restrictions may apply.

Meyerhardt, J. A. et al. JAMA 2007;298:754-764.

CALGB 89803: Dietary Habits and Colon CA Recurrence



What is the Standard Adjuvant 
Therapy in Colon Cancer ?

What is the Standard Adjuvant 
Therapy in Colon Cancer ?

• FOLFOX is standard adjuvant therapy in stage III and  
can be considered in high-risk stage II colon cance r

• FLOX validates adjuvant oxali, but is assoc. with 
diarrhea

• Capecitabine for those patients who are not 
considered candidates for oxaliplatin

• Irinotecan-based combinations are NOT options in the  
adjuvant setting

• Bevacizumab and Cetuximab are under investigation
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Ongoing US Cooperative Group Trial 
Adjuvant Therapy of Colon Cancer

Ongoing US Cooperative Group Trial 
Adjuvant Therapy of Colon Cancer

Stage III colon 
cancer (N=2300)

Intergroup N0147

mFOLFOX6 6m

mFOLFOX6 6m +
Cetuximab 6m



Pending ResultsPending Results

FOLFOX vs. 
FOLFOX/Bev

vs. XELOX/Bev 
(6M)

II or III 
(n=3450)AVANT

FOLFOX (6M) 
+/-

Bevacizumab
(X12M)

II or III 
(n=2710)NSABP C-08

ChemotherapyStageStudy



Addressing the Stage II PatientAddressing the Stage II Patient



ASCO Guidelines 2004 for Stage IIASCO Guidelines 2004 for Stage II

• Direct evidence from randomized 
controlled trials does not support the 
routine use of adjuvant chemotherapy 
for patients with stage II colon cancer. 

• The ultimate clinical decision should 
be based on discussions with the 
patient

• Patients with stage II disease should 
be encouraged to participate in 
randomized trials.

• Direct evidence from randomized 
controlled trials does not support the 
routine use of adjuvant chemotherapy 
for patients with stage II colon cancer. 

• The ultimate clinical decision should 
be based on discussions with the 
patient

• Patients with stage II disease should 
be encouraged to participate in 
randomized trials.

Benson et al.  J Clin Oncol.  2004



Ribic et al: NEJM Volume 349:247-257, 2003 

Impact of Microsatellite Instability and 
Adjuvant Therapy

Impact of Microsatellite Instability and 
Adjuvant Therapy



Analysis of Molecular Markers in 
Patients with Stage III Colon Cancer

Watanbe T, et al.  N Engl J Med 344(16);1196-1206, 2001



Colon Stage II – Adjuvant
E5202: High Risk Stage II
Colon Stage II – Adjuvant
E5202: High Risk Stage II
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for 18q/MSIfor 18q/MSI

High RiskHigh Risk
•• MSS + 18q LOHMSS + 18q LOH
•• MSIMSI--L + 18q LOHL + 18q LOH

Low RiskLow Risk
•• MSS, no 18q LOHMSS, no 18q LOH
•• MSIMSI--L, no 18q LOHL, no 18q LOH
•• MSIMSI--H +/H +/-- 18q LOH18q LOH

ObservationObservation

mFOLFOX6mFOLFOX6

mFOLFOX6 (6M)mFOLFOX6 (6M)
+ + bevacizumabbevacizumab (12M)(12M)

RR

Primary Endpoint: 3-yr DFS



Rectal Cancer: Novel ApproachesRectal Cancer: Novel Approaches



NSABP R-04: 
Neoadjuvant Rectal Cancer 

NSABP R-04: 
Neoadjuvant Rectal Cancer 

RR
AA
NN
DD
OO
MM
II
Z Z 
E E 

Capecitabine

CI 5-FU

Neoadjuvant
chemoXRT for 

stage II/III rectal 
cancer

(N=1606)

CI 5-FU/oxaliplatin

XELOX

Primary: Locoregional control at 3 yrs



ECOG E5204: 
Adjuvant Chemotherapy for Rectal Cancer 

ECOG E5204: 
Adjuvant Chemotherapy for Rectal Cancer 
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FOLFOX

FOLFOX x 6M
+

Bevacizumab x 12M

Neoadjuvant
chemoXRT for 

stage II/III rectal 
cancer

(n=2100)

Primary endpoint: OS



ACCORD 12: Phase III
Neoadjuvant Rectal Cancer

ACCORD 12: Phase III
Neoadjuvant Rectal Cancer

RR
AA
NN
DD
OO
MM
II
Z Z 
E E 

Capecitabine
Neoadjuvant

chemoXRT for 
stage II/III rectal 

cancer
(N=590) XELOX

Primary: R0 resection



NCT00421824 NCT00421824 
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XELOX/XRT

Neoadjuvant
chemoXRT for 

stage II/III rectal 
cancer
(N=220)

XELOX X 4

surgery

XELOX/
XRT

XELOX x 
4M

surgery

www.clinicaltrials.gov



RMH CCR-2553: 
Phase II Neoadjuvant Rectal Cancer

RMH CCR-2553: 
Phase II Neoadjuvant Rectal Cancer
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XELOX

Neoadjuvant
chemoXRT for 

stage II/III rectal 
cancer
(N=164)

XELOX + 
Cetuximab

Primary: R0 resection

PI: D. Cunningham

TT
MM
E E 

Cape/xrt

Cape/
Cetuximab

XRT



Conclusions on Adjuvant 
Chemotherapy for Colorectal Cancer

Conclusions on Adjuvant 
Chemotherapy for Colorectal Cancer

• The established role for adjuvant FOLFOX is 
being investigated in rectal cancer

• Molecular markers as MSI status and LOH 18q  
may have a bearing on decision making

• ECOG 5202

• The addition of  biologics to adjuvant 
chemotherapy is currently under investigation. 

• The role and duration of biologics is 
unknown. 

• The impact of an additional 6M of 
bevacizumab may result in additional toxicity

• No control arm of Bev for arm
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