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Agenda 
•  Recent FDA approval of OnDose testing 
•  Recent CMS approval of OncotypeDX 

testing for colon cancer 
•  2012 FDA approval of cetuximab first-line 
•  2012 FDA approval of bevacizumab beyond 

progression 
•  2012 FDA approval of aflibercept and 

regorafenib 



Advances in the Treatment of mCRC: 
the Hope of a Brighter Future 
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•  ~148,000 cases in US annually and ~50,000 deaths 

•  1 in 16 people in the United States will be diagnosed 
with colorectal cancer over their lifetime 

•  6% of Americans will develop colorectal cancer at some 
point 

Colorectal Cancer Incidence 



Cancer Death Rates*, for Men, US, 1930-2003 

*Age-‐adjusted	  to	  the	  2000	  US	  standard	  popula7on.	  
Source:	  	  US	  Mortality	  Public	  Use	  Data	  Tapes	  1960-‐2003,	  US	  Mortality	  Volumes	  1930-‐1959,	  
Na7onal	  Center	  for	  Health	  Sta7s7cs,	  Centers	  for	  Disease	  Control	  and	  Preven7on,	  2006.	  
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OnDose 
 
 

5-Fluorouracil (5-FU) 
Pharmacokinetic (PK) 

Dose Management 



OnDose 

•  Conventional BSA-based dosing of 5-FU has 
significant variability in plasma drug levels. 

•  Plasma levels of 5-FU correlate with 
biological effect -  efficacy and toxicity. 

•  These findings suggest PK-guided dose 
adjustment of 5-FU is a more rational 
approach to optimizing outcomes in individual 
patients. 



BSA and 5-FU Exposure: 
Lack of Correlation (Colorectal Cancer, n=81) 
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 Clinical Rationale for  
5-FU Dose Management 

Too high 
�  Premature	  treatment	  terminaPon	  
�  Higher	  treatment	  costs	  
�  Toxicity	  	  

Too low 
� 	  	  ConPnued	  growth	  of	  cancer	  
� 	  	  Higher	  cost	  of	  recurrence	  
� 	  	  Lack	  of	  therapeuPc	  response	  



BSA vs PK-Guided 5-FU Dosing: 
Phase 3 Study (JCO, 2008)   

•  Assess the value of PK-guided 5-FU dose 
adjustment in controlling toxicity and improving 
efficacy in patients with mCRC 

•  Randomized, multicenter, prospective 
study (n=208) in first-line therapy of mCRC  

•  Arms*: 
– Conventional BSA dosing (n=104) 
–  Individualized PK-guided dosing (n=104) 

•  Target AUC for PK-guided dosing: 20-24 mg•h/L 

Gamelin	  E	  et	  al.	  J	  Clin	  Oncol.	  2008;26:2099-‐2105.	  

*Treatment:	  	  5-‐FU	  (1500	  mg/m2/week	  8-‐hour	  con7nuous	  infusion)	  and	  400	  mg/m2	  	  leucovorin	  



Gamelin Phase 3 Study: 
Summary 

Median	  
Overall	  
Survival	  

Response	  

Toxicity*	  

*Whole	  treatment,	  WHO	  grade	  III	  and	  IV	  toxici7es.	  Significantly	  less	  overall	  toxicity	  seen	  in	  PK-‐guided	  dosing	  vs	  BSA	  dosing	  (P=0.003).	  

	   	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  Gamelin	  E	  et	  al.	  J	  Clin	  Oncol.	  2008;26(13):2099-‐2105.	  

Dosing Diarrhea Mucositis Hematologic n 

BSA 18% 2% 2% 104 

PK-guided 4% 2% 0% 104 

Dosing (P = 0.004) CR + PR SD PD 

BSA 17% 29% 54% 

PK-guided 34% 25% 41% 

Dosing (P = 0.08) Months 

BSA 16  

PK-guided 22 

SD,	  stable	  disease;	  PD,	  progressive	  disease	  



BSA vs PK-Guided 5-FU Dosing: 
Phase 3 Study (JCO, 2008)   

•  Assess the value of PK-guided 5-FU dose 
adjustment in controlling toxicity and improving 
efficacy in patients with mCRC 

•  Randomized, multicenter, prospective 
study (n=208) in first-line therapy of mCRC  

•  Arms*: 
– Conventional BSA dosing (n=104) 
–  Individualized PK-guided dosing (n=104) 

•  Target AUC for PK-guided dosing: 20-24 mg•h/L 

Gamelin	  E	  et	  al.	  J	  Clin	  Oncol.	  2008;26:2099-‐2105.	  

*Treatment:	  	  5-‐FU	  (1500	  mg/m2/week	  8-‐hour	  con7nuous	  infusion)	  and	  400	  mg/m2	  	  leucovorin	  



PROFUSE-2011  
 
OnDose vs BSA dosing mCRC  
 
Cartwright, Thomas H. and Cooper, Shree III;  Reg Local 
Limited 12(12) / 150   Closed 
 
PROFUSE-2011: A prospective, randomized, open-label trial 
comparing OnDose™ AUC optimized 5-FU based administration 
versus standard Body Surface Area (BSA) dosing in 
metastatic colorectal cancer patients (mCRC) treated with 
mFOLFOX6 



Oncotype DX® Colon Cancer 
Assay  



Integrating the Quantitative Recurrence Score® Result 
Into Recurrence Risk Assessment and Treatment 

Planning for Stage II Colon Cancer 
Resected stage II colon 

cancer 

T stage, MMR status 

T3 and MMR-D 
low risk 

T3 and MMR-P 
standard risk 

T4 and MMR-P 
high risk 

Consider 
observation 

Oncotype DX® 

Colon Cancer Assay 
Consider 

chemotherapy 

MMR-D, mismatch repair deficient; MMR-P, mismatch repair proficient 



Development and Validation of  
the Oncotype DX® Colon Cancer Assay 

Development Studies 
Surgery Alone 

NSABP C-01/C-02 (n=270) 
Cleveland Clinic (n=765) 

Development Studies 
Surgery + 5FU/LV 

NSABP C-04 (n=308) 
NSABP C-06 (n=508) 

Colon Cancer Technical Feasibility 

Standardization and Validation of Analytical Methods 

Selection of Final Gene List & Algorithm 

Clinical Validation Study – Stage II Colon Cancer 
QUASAR (N=1436) 

Confirmation Study – Stage II Colon Cancer  
CALGB 9581 (N=690) 



MMR Testing in Assessing Recurrence Risk for 
Treatment Planning in Stage II Colon Cancer 

•  Streamlines the “complete 
picture” for recurrence risk 
assessment for the individual 
stage II patient 

•  Helps identify the right patient 
for the Oncotype DX® Colon 
Cancer Assay 

Sequential MMR Testing followed by 
Oncotype DX for Risk Assessment:  

•  MMR-D Result: Oncotype DX not 
performed as a sequential test 

•  MMR-P Result: Oncotype DX 
available as a sequential test 



Oncotype DX® Colon Cancer Assay Patient Report 



Cartwright, et al. ASCO GI 2012. Abstract 398. 

Effect of Oncotype DX® Colon Cancer Test Results 
on Treatment Recommendations in Patients With 

Stage II Colon Cancer 
 

Cartwright T,1 Chao C,2 Lopatin M,2  
Bentley T,3 Broder M,3 Chang E3 

 
1. Ocala Oncology, Ocala, FL; 2. Genomic Health, Inc.®, Redwood City, CA;  

3. Partnership for Health Analytic Research, LLC, Beverly Hills, CA. 



Impact of Oncotype DX® Colon Cancer Assay on 
Treatment Recommendations in Stage II  

Colon Cancer 
•  92 (79%) of 116 evaluable physicians had a treatment 

recommendation before ordering the Oncotype DX assay 
–  Most (52/92 = 57%) pre-assay treatment recommendations 

included chemotherapy 

•  27 (29%) of 92 treatment recommendations changed after the 
12-gene Recurrence Score® result was obtained  
–  Treatment intensity decreased for 18 (67%) of these 27 treatment 

recommendations 
–  Treatment intensity increased for 9 (33%) of these 27 treatment 

recommendations 

Cartwright, et al. ASCO GI 2012. Abstract 398. 



July 06, 2012   
 
 
FDA Approves ERBITUX® (cetuximab) as First-Line 
Treatment in KRAS Mutation-Negative (Wild-Type) 

Epidermal Growth Factor Receptor (EGFR)-
Expressing Metastatic Colorectal Cancer in 
Combination with FOLFIRI (Irinotecan, 5-

Fluorouracil, Leucovorin) 





The Role of K-ras and Rationale for Testing  
at Diagnosis of Metastatic Disease 

•  K-ras is a gene that codes for a protein that plays an important role downstream of the EGFR 
in the signaling pathway                                 

•  There are 2 different forms of the K-ras gene found in colorectal tumors: mutated and wild 
type (nonmutated) 

Adjei AA. J Nat Cancer Inst. 2001;93:1062-1074. 
Brink M, et al. Carcinogenesis. 2003;24:703-710. 
National Comprehensive Cancer Network®. NCCN Clinical 
Practice Guidelines in Oncology™. Colon Cancer. V.3.2010. Fort 
Washington, PA: 2010.  
Esteller M, et al. J Clin Oncol. 2001;19:299-304.  
Sanger Institute Catalogue of Somatic Mutations in  
Cancer. http://www.sanger.ac.uk/genetics/CGP/cosmic/.         
Accessed  January 25, 2010. 

Wild Type 
60% Mutated 

40% 
This is the approximate 
incidence of K-ras mutations 
among patients with CRC. 

§ More than 98% of K-ras mutations are found in codon 12 or 13 

NCCN guidelines strongly recommend 
testing for K-ras at diagnosis of mCRC to: 
1) Plan across treatment continuum 
2) Obtain K-ras info in a non-time-sensitive manner 
3) Allow discussions of any K-ras mutation while other treatment 
options still exist 



CRYSTAL Extended Follow-Up:  
Treatment Effect by KRAS Status 

KRAS WT KRAS Mutant 

FOLFIRI  
(n=350) 

FOLFIRI + 
Cetuximab 

(n=316) 
FOLFIRI  
(n=183) 

FOLFIRI + 
Cetuximab 

(n=214) 

Median OS, mo 20.0 23.5 16.7 16.2 

P = 0.0093 
HR = 0.796 

P = 0.75 
HR = 1.035 

Median PFS, 
mo 

8.4 9.9 7.7 7.4 

P = 0.0012 
HR = 0.696 

P = 0.26 
HR = 1.171 

OR rate, % 39.7 57.3 36.1 31.3 

P < 0.001 
HR = 2.069 

P = 0.35 
HR = 0.822 

Na7onal	  Comprehensive	  Cancer	  Network	  (NCCN)	  recommends	  KRAS	  tes7ng	  for	  CRC	  pa7ents	  at	  diagnosis	  of	  metasta7c	  disease.	  
	  

Van	  Cutsem	  E	  et	  al.	  J	  Clin	  Oncol.	  2011;epub	  April	  18.	  



 
 

Chemotherapy plus cetuximab in patients with liver-limited or 
non-liver-limited KRAS wild-type colorectal metastases: A 

pooled analysis of the CRYSTAL and OPUS studies. 
 

























 Discontinuation  of Study Treatment 

ITT Population 
Placebo 
N = 614 

Aflibercept 
N = 612 

Discontinued study treatment 97.4% 96.9% 

 Disease progression 71.2% 49.8% 

 Adverse event  12.1% 26.6% 

 Patient request 7.0% 12.6% 

 Investigator decision 3.4% 3.3% 

 Metastatic surgery 1.6% 2.0% 

 Other causes* 2.1% 2.6% 

Study treatment ongoing 1.8% 2.3% 
*Other causes included consent withdrawal, lost to F-up, poor compliance, and other not classified reasons  

Van Cutsem et al. Ann Oncol. 2011;22(suppl 5). Abstract O-0024  











Primary Endpoint: OS 

1. Regorafenib [prescribing information]. 2012. 

Regorafenib 
(N=505) 

Placebo  
(N=255) 

Median, days (95% CI) 196 (178–222) 
6.4 months 

151 (134–177) 
5.0 months 

HR (rego/placebo) 0.77 

95% CI 0.636–0.942 

2-sided p-value 0.0102 





Amado R, et al. Wild-type KRAS is required for panitumumab efficacy in patients with metastatic colorectal cancer.J 
Clin Oncol 2008;26:1626-1634. Reprinted with permission from the American Society of Clinical Oncology. 
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HR: 0.45 (95% CI: 0.34-0.59) 
P < .0001 

Panitumumab + BSC (n = 124) 
BSC (n = 119) 

Panitumumab vs BSC in mCRC With 
Wild-Type K-ras: PFS Results 





CONSIGN Schema 

mCRC after 
standard 
therapy 

•  Multicenter, open-label, phase IIIb 
•  Primary objective: to provide regorafenib to mCRC patients 

who have failed all approved standard therapies 
•  Main endpoint: Safety 
•  PFS will also be assessed 

Regorafenib 
160 mg orally once daily 
3 weeks on, 1 week off 

Primary 
endpoint: 

Safety 

FPFV: April, 2012 



EAP sites South 





Ziv-Aflibercept Helps Patients With mCRC, But at What Cost? 

EXPERT INSIGHT 

 
 
 
Thomas H. Cartwright, MD 
Medical Oncologist and Hematologist 
Ocala Oncology 
The US Oncology Network 
 

Progress in the treatment of advanced colon cancer has slowed during the past several years. In 
fact, until recently the most recent drug approval by the FDA for colon cancer was in 2006. 
In August 2012, ziv-aflibercept was approved by the FDA for the treatment of second-line colorectal 
cancer added to FOLFIRI. A large randomized Phase III trial, published in the Journal of Clinical 
Oncology, showed that adding ziv-aflibercept to FOLFIRI significantly improved OS, PFS and 
response rate; however, the survival benefit was small. The absolute survival benefit was 1.4 
months and improvement in PFS was a little more than two months…….. 



US Oncology pathways preserve survival, reduce 
cost by 34% in metastatic colon cancer. 

Hoverman R, et al. Am J Manag Care. 2011 May;17 Suppl 5 Developing:SP45-52.  

Table 1: Impact of pathways in colon cancer  

Overall 
survival 

(mos) 

Chemo Cost 
($) 

Total 
 Cost 

($) 
 

Pathway 
(limited types) 

26.9 22,564 103,379 

Non-pathway 
(no limits) 

20.1 60,787 156,020 
 

P value 0.03 <0.001 <0.001 
 



Physical Activity and Colorectal Cancer 
•  Cohort study from Australia of 526 colorectal cancer patients with 

pre-diagnosis physical activity assessment 

Colorectal cancer specific survival  
Haydon	  Gut.	  2006	  Jan;55(1):62-‐7	  	  



NHS and Post-diagnosis Physical Activity  

  

 
 Meyerhardt,	  J.	  A.	  et	  al.	  J	  Clin	  Oncol;	  24:3527-‐3534	  2006	  



 
 
 
 
 
 

Questions? 


