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Piling up
FOLFOXIRI

PACCE

Sequencing

FOCUS
CAIRO

Phase III Trial of FOLFOXIRI vs FOLFIRI as First-
Line Therapy of Advanced Colorectal Cancer

Phase III Trial of FOLFOXIRI vs FOLFIRI as First-
Line Therapy of Advanced Colorectal Cancer

FOLFIRI
N=122

FOLFOXIRI
N=122 P-value

RR* (%) 34 60 <0.0001

CR+PR+SD* (%) 68 81

R0 resection 
(%) (all patients) 6 15 0.033

R0 resection (%) 
(liver limited) 12 36 0.017

PFS (mos) 6.9 9.8 0.0006

OS (mos) 16.7† 22.6 0.032

* externally reviewed; †67% 2nd line FOLFOX Falcone et al., JCO 2007
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CAIRO: Trial DesignCAIRO: Trial Design

Arm A Arm B

Randomize

capecitabine
N=397 

capecitabine +
irinotecan1st line

capecitabine +
oxaliplatin

N=143 (36%)

irinotecan
N=251 (62%)

capecitabine +
oxaliplatin

N=213 (53%)

N=398

2nd line

3rd line

Koopman et al., Lancet 2007

CAIRO: Overall SurvivalCAIRO: Overall Survival

Median OS
17.4 vs 16.3 mos

Koopman et al., Lancet 2007
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N pts

FOLFOX
(1st line

111

FOLFIRI
2nd line)

69

FOLFIRI
(1st line

109

FOLFOX
2nd line)

81

RR 54% 4% 56% 15%

Liver

Tournigand et al., JCO 2004
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individualized disease management

• Exposure to all active agents and modalities

• Maximal OS and QOL by minimizing toxicity and 
unnecessary treatment

• No more distinct “lines of therapy”

Goldberg. Oncologist. 2007;12:38; Grothey. ASCO 2007 Educational Book. 
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Murine AbMurine Ab
“momab”“momab”

ChimericChimeric
MouseMouse--HumanHuman AbAb

“ximab”“ximab”

Humanized AbHumanized Ab
“zumab”“zumab”

FcFc

Human AbHuman Ab
“mumab”“mumab”

(17(17--1A)1A) CetuximabCetuximab
BevacizumabBevacizumab

PanitumumabPanitumumab
EGFR

VEGF

Phase III Trial IFL +/- Bevacizumab 
in MCRC: Efficacy

Phase III Trial IFL +/- Bevacizumab 
in MCRC: Efficacy

IFL+ Placebo 
(n=411)

IFL+ Bevacizumab
(n=402) P Value

Median survival (mo) 15.6 20.3 0.00004

PFS (mo) 6.2 10.6 <0.00001

ORR (%)

CR   

PR

35

2.2 

32.5

45

3.7

41.2

0.0036

Duration of resp. (mo) 7.1 10.4 0.0014

Hurwitz et al. N Engl J Med 2004

BICC-C: SummaryBICC-C: Summary

Period 1, no BEV Period 2, + BEV

Efficacy FOLFIRI
N=144

mIFL
N=141

CapIri
N=145

FOLFIRI
N=57

mIFL
N=60

RR (%) 46.6 41.9 38 57.9 53.3

PFS (mo) 7.6 5.9 5.8 11.2 8.3( )

OS 23.1 17.6 18.9 28.0 19.2

G 3/4 (%)

Diarrhea 14 19 48 11 12

Dehydr. 6 7 19 5 2

MI/stroke 0.7 4.4 0 1.8 0

60d mort. 3.4 5.1 3.5 1.8 6.8

Fuchs et al., JCO 2007, JCO 2008

XELOX + placebo 
N=350

XELOX + 
bevacizumab

N 350

XELOX 
N=317

Recruitment
June 2003 – May 2004

Recruitment
Feb 2004 – Feb 2005

XELOX vs FOLFOX +/- Bevacizumab 
Roche NO16966 study design 

XELOX vs FOLFOX +/- Bevacizumab 
Roche NO16966 study design 

N 350

FOLFOX4 + placebo 
N=351

N=350

FOLFOX4 + 
bevacizumab

N=350

FOLFOX4 
N=317

Initial 2-arm 
open-label study 

(N=634)

Protocol amended to 2x2 placebo-
controled design after bevacizumab 

phase III data1 became available 
(N=1401)

1Hurwitz H, et al. Proc ASCO 2003;22 (Abstract 3646) Cassidy & Saltz, JCO 2008

PFS chemotherapy + bevacizumab 
superiority: primary objective met
PFS chemotherapy + bevacizumab 
superiority: primary objective met
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FOLFOX+placebo/XELOX+placebo N=701; 547 events 
FOLFOX+bevacizumab/XELOX+bevacizumab N=699; 513 events

Saltz et al., JCO 2008
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• After pre-planned number of cycles
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• Stop 1 drug or all?

Complete Chemotherapy free intervals (CFI) 

• OPTIMOX-2

• When to interrupt therapy

• After pre-planned number of cycles

• When toxicity reaches a certain grade

• Stop 1 drug or all?

Goldberg. Oncologist. 2007;12:38; Grothey. ASCO 2007 Educational Book.

Stop and Go concept - OPTIMOX1Stop and Go concept - OPTIMOX1

6x FOLFOX7- 12x sLV5FU2 - 6x FOLFOX7

FOLFOX4

620 pts 

R

Tournigand et al, JCO 2006

Cum. Oxali 780 1560

Primary 
endpoint

FOLFOX4 FOLFOX7

RR (%) 58.5 58.3

PFS (mos) 9.0 8.7

DDC (mos) 9.0 10.6

OS (mos) 19.3 21.3

G3/4 sNT (%) 17.9 13.3

OPTIMOX 1: neurotoxicity 
FOLFOX4 vs 7
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Tournigand et al, JCO 2006

NO16966 Study Drug Exposure –
Median Months of Treatment

NO16966 Study Drug Exposure –
Median Months of Treatment

FOLFOX
+Placebo

(N=336)

FOLFOX
+Bev

(N=341)

XELOX
+Placebo

(N=339)

XELOX
+Bev

(N=353)

Oxaliplatin 6.0 6.0 5.5 5.8

Fluoropyrimidine 6.3 6.7 5.6 6.3

Placebo or Bev 6.3 6.0 5.5 6.0

* Per protocol, patients discontinuing oxaliplatin could continue with a fluoropyrimidine + placebo or bevacizumab.  
Patients could also remain on a fluoropyrimidine alone or placebo or bevacizumab alone but not oxaliplatin alone

Saltz et al., ASCO GI 2007

NO16966 PFS Subgroup Analyses:
On-Treatment Population
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HR = 0.61 [97.5% CI 0.48–0.78]
P ≤ .0001

HR = 0.65 [97.5% CI 0.50–0.84]
P = .0002

XELOX + placebo
FOLFOX4 + 

placebo
XELOX + Bev

FOLFOX-4 + 
BevVS VS

0.2

0
0 100 200 300      400 500

Study day

0.2

0
0 100 200 300      400 500

Study day

10.6 m8.4 m9.5 m7.0 m
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Should Bevacizumab Be 
Continued Beyond Progression?

Should Bevacizumab Be 
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Evaluable
patients
(n=1953)

1st Progression

BRiTE Registry - Patients with Bevacizumab 
Beyond Progression (BBP)

BRiTE:
Total N=1953 
1445 pts with 1st PD 
932 deaths (1/21/07 cut-off) 

BBP
(n=642)

No BBP
(n=531)

No Post-PD 
Treatment

(n=253)

1 Progression
(n=1445)

( )
Median follow-up 19.6 mo 

Grothey et al. JCO 2008

Physician decision - no randomization

BRiTE: Patient Outcome Based on 
Treatment Post 1st PD

BRiTE: Patient Outcome Based on 
Treatment Post 1st PD

BBP
(n=642)

No BBP
(n=531)

No Post-PD 
Treatment

(n=253)

# of deaths 
(%)

168
(66%)

306
(58%)

260
(41%)(%) (66%) (58%) (41%)

Median OS 
(mo) 12.6 19.9 31.8

1yr OS rate 
(%) 52.5 77.3 87.7

OS after 1st 
PD (mo) 3.6 9.5 19.2

Grothey et al. JCO 2008

AIO 0504
Multinational European Trial

AIO 0504
Multinational European Trial

Any-OX
+ BEV

Any-IRI
+ BEV

R R

Any-IRI
+ BEV

Any-IRI Any-OX
Any-OX
+ BEV

R R

N = 820
Primary EP: OS

SWOG/NCCTG S600/iBET
- Revised -

SWOG/NCCTG S600/iBET
- Revised -

(FOLFOX or
XELOX or

(FOLF) IRI + BEV

XELOX or
OPTIMOX)

+ BEV (FOLF) IRI + C225

R
KRAS wt

N = 620
Primary EP: PFS (HR 1.3, 5 -> 6.5 mos for BEV arm)
Secondary EP: OS (HR 1.3, 12 -> 15.6 mos in BEV arm)

mAbs Target Tumor Cell-Bound EGFRmAbs Target Tumor Cell-Bound EGFR

Extracellular

Ligand

EGF-R

PI3K
Ras

Intracellular
Akt

Raf

MEK

MAPK

Cell Motility

MetastasisAngiogenesis
Proliferation

Cell survival
DNA

PTEN
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• Percentage decrease in target lesion greater in patients with wild-type KRAS
receiving panitumumab
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• Percentage decrease in target lesion greater in patients with wild-type KRAS
receiving panitumumab

Patients With Mutant KRAS

Mean

Patients With Wild-Type KRAS
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1 0Mean
in Wks

Stratified log rank test: P < .0001
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76/84 (90)
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in Wks

95/100 (95)
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9.9
10.2

HR: 0.99 (95% CI: 0.73-1.36)

52

Amado et al. JCO 2008Amado et al. JCO 2008

CRYSTAL Study (1st Line)CRYSTAL Study (1st Line)CRYSTAL Study (1st Line)CRYSTAL Study (1st Line)

FOLFIRI + Cetuximab

EGFR-expressing
metastatic CRC PFS

N = 599N = 599

R

FOLFIRIStratified by:Stratified by:
•• Regions Regions 
•• ECOG PSECOG PS

•• Primary Endpoint:  PFS (independent review)Primary Endpoint:  PFS (independent review)

•• Secondary Endpoints:  RR, DCR, OS, Safety, QoLSecondary Endpoints:  RR, DCR, OS, Safety, QoL

•• Sample Size:  1217 patients randomized, ITT: 1198 ptsSample Size:  1217 patients randomized, ITT: 1198 pts

N = 599N = 599

Van Cutsem et al. NEJM 2009

CRYSTAL trial: Primary endpoint PFS 
ITT population independent review
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Progression-free survival time (months)
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1-year PFS rate

23% vs 34%

Subjects at risk

FOLFIRI alone 599 492 402 293 178 83 35 16 7 4 1
Cetuximab + 
FOLFIRI

599 499 392 298 196 103 58 29 12 5 1
Van Cutsem et al. NEJM 2009

HR = 0.851
P = 0.0479

Relating KRAS status to efficacy
Primary endpoint: PFS – KRAS wild-type
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Cetuximab + FOLFIRI FOLFIRI

1-yr PFS rate
25% vs 43%

Van Cutsem et al. NEJM 2009

KRAS-dependent RR in First-Line TrialsKRAS-dependent RR in First-Line Trials

OPUS
(Oxali)

CRYSTAL
(Irino)

PACCE
(Irino/BEV)
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• when dosed @ 500mg/m2 every 2 weeks (BSA = 2 m2)

• Cetuximab used in 70 % of patients:
• First-line (8 months): 10% = 2,800 pts
• Second-line (4 months): 60% = 16,800 pts

• Cetuximab cost:  
• All patients: (2,800 x 8 + 16,800 x 4) x 11,800 = $1 billion
• For KRAS mut (40%): $400 million

• Cost KRAS test:
• All patients: 28,000 x $500 = $14 million

• Net savings for US health system: $386 million per year

• Second-line (4 months): 60% = 16,800 pts

• Cetuximab cost:  
• All patients: (2,800 x 8 + 16,800 x 4) x 11,800 = $1 billion
• For KRAS mut (40%): $400 million

• Cost KRAS test:
• All patients: 28,000 x $500 = $14 million

• Net savings for US health system: $386 million per year

modified from: Shankaran et al, ASCO GI 2009 

Bevacizumab vs EGFR Antibodies 
in Advanced CRC - Simplified

Bevacizumab vs EGFR Antibodies 
in Advanced CRC - Simplified

Agent Strength Weakness

Bevacizumab • Delay in tumor 
progression

• Gain in time

• No single agent 
activity

• Weak effect on RRGain in time
• Toxicity profile

Weak effect on RR

EGFR antibodies • Single agent activity
• Reliable increase in 

RR
• Activity independent 

of line of therapy

• Gain in time to 
progression 
moderate

• Toxicity profile

Optimized Medical Therapy of 
Advanced CRC

Optimized Medical Therapy of 
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• if patient is symptomatic from his tumor 
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agent therapy for select patients

4. Reutilize chemotherapeutic agents (in different 
combinations?) in the course of the therapy
• Continuum of care vs distinct lines of therapy

5. Keep in mind that personalized medicine in 
colorectal cancer did not start with KRAS
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agent therapy for select patients

4. Reutilize chemotherapeutic agents (in different 
combinations?) in the course of the therapy
• Continuum of care vs distinct lines of therapy

5. Keep in mind that personalized medicine in 
colorectal cancer did not start with KRAS


