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What is the significance of 
this month in the context of 
todays talk?
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DISCLOSURES

• No Relevant Financial Disclosures

• Will  Discuss Investigational  
Techniques

• Will mainly be using USPSTF 
guidelines
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Objectives

• Understand the pathophysiology of 
CRC

• Importance of screening
• Evaluate common presentations of 

suspected CRC
• Management of CRC 
• Newer innovative therapies 
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The Problem
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The ‘Suspected’ Cause - Pathogenesis
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• Chromosomal instability 

• Microsatellite instability pathway
– inactivation of DNA mismatch repair proteins

• CpG island methylator pathway (CIMP)
– underlies MSI associated with MLH1 hypermethylation

Copyright: (c) 2003-2012, 
PathologyOutlines.com, Inc
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Why is screening important?
• Lifetime Risk for CRC ~6%

– >90% diagnosed >50 yrs
– 5-7% diagnosed between 40-50 yrs

• Familial CRC
– 5-10% 
– Majority is first degree relative (2-4 fold 

increase)
– CRC syndromes can increase the lifetime 

risk – 80%*

• 1/3 of Americans report not being 
current on their screeningϮ

*Losi L et al , AJG, 2005; ϮUS MMWR 2012
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ARE ALL ADENOMAS ALIKE?
• Terminology can be confusing and misleading

• Hyperplastic Polyp – BENIGN
• Advanced Adenoma

– 1cm or > with Villous component (villous or tubulovillous)
OR

– High-grade dysplasia
• Serrated lesions

– Precursor esp. in the proximal bowel*

ADR: As a quality metric
• <20%was assoc with a 11-fold increase in detecting 

CRC in 5 yrsϮ

*Ferlitsch M et al;JAMA, 2011.ϮKaminski MF et al;NEJM; 2010
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Potential Risk Reduction Strategies
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• Less Red

• Regular PE
• BMI
• Avoidance of ETOH
• 5-7 servings of fresh fruits and vegetables

NONE OF THESE HAVE SHOWN TO BE 
AS EFFECTIVE AS SCREENING



www.bannermdanderson.com/

Therefore the Key is Prevention!

• SCREENING 
– REDUCES INCIDENCE
– PREVENTS CR MORBIDITY
– MORTALITY

• More Recommendations Than 
Societies!!!!
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General Consensus
• Asymptomatic, neg family history, >50yrs

– Colonoscopy every 10 OR
– Flexible sigmoidoscopy (5yrs) AND FOBT 

yearly OR
– CT colonography every 5

• Tests that detect cancer (varying 
sensitivity)
– FIT
– Guaic based tests
– Stool DNA
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What about CEA?
• Causes for elevated CEA in an individual 

without cancer
– Biliary disease
– Hepatic injury
– Pulmonary infections
– Smokers
– Bowel disease
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Key points about serum biomarkers

• Look at trends not a single 
number

• NOT an absolute diagnostic 
tool

• Maybe a monitoring tool
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Newer biomarkers
• Holy grail of onco-monitoring
• Several modalities of testing incl:

– Quantitatively or structurally-altered proteins
– Cancer-associated autoantibodies
– Cell-free nucleic acids (cfNAs)
– Circulating tumor cells (CTCs)
– Cancer derived extracellular vesicles (EVs) 
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cf-DNA as a potential biomarker
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• Tumor genome shotgun sequencing to
evaluate the genomic change index as
predictor of therapy response

• Tumor-specific somatic mutations were
followed in cell-free circulating DNA
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Copy-Number Analyses

Kundranda et al; GIASCO 2015

Circos Plot depicts the detected copy-number variations of five different
patient tumors. Recurrent copy-number variations were detected for
chromosomes 3p, 3q, 8p, 9p and the KRAS gene region on 12p.
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CR and >70% decrease in 
CA19-9; no copies of 
mutKRAS and 4-10 cp/mL 
mutTP53 were detected at the 
3 time points measured. 

SD and mutKRAS and 
mutTP53 cfDNA copies of 20-
80 per mL plasma (cp/mL) did 
not significantly change over 
time. 

PR and rising CA19-9, there 
was also an increase in 
mutKRAS and mutTP53 
cp/mL.

Kundranda et al; GIASCO 2015
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Staging
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Management
• Stage I: surgery alone
• Stage II:

– low risk vs. high risk
Surgery +/- Adjuvant chemo

• Stage III: Surgery plus adjuvant 
chemotherapy

• Stage IV: Palliative Chemotherapy
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Stage II
• High Risk:

– T4 primary
– Inadequately sampled lymph nodes (less than 13 in 

the surgical specimen) 
– Bowel obstruction or perforation 
– High-grade/poorly differentiated histology
– Lymphovascular invasion (LVI) 
– Perineural invasion (PNI)
– Close, indeterminate, or positive margins
– High preoperative serum carcinoembryonic antigen 

(CEA) level 
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What about MSI and Stage II
• MSI-H:

– Hypermutability that occurs due to a 
deficiency in the DNA MMR 

– DNA Replication with accumulated errors
– Microsatellites aka repeated sequences of 

DNA
– MSI can be 

• Sporadic-15%; due to hypermethylation of the 
MLH1 gene promoter

• Genetic-Lynch syndrome; germline mutation in 
MLH1, MSH2, MSH6, PMS2
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• MSI-H ( IHC or PCR) portends to a better 
prognosis and don't respond to 5-FU 
based regimens*

• Popat et al# in a systematic review of 32 
studies of CRC demonstrated that MSI-H 
pts derived no benefit from adjuvant FU-
containing chemotherapy

• Sargent et al^ demonstrated that MSI-H 
pts treated with chemotherapy was 
associated with a reduced OS
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*Ribic CM, NEJM,2003; #Popat S, JCO,2005;^Sargent DJ, JCO 2010 
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Adjuvant therapy
• 5FU (or capecitabine) and Oxaliplatin

• NO BEVACIZUMAB, CETUXIMAB, 
PANITUMUMAB, ziv-AFLIBERCEPT, 
RAMUCIRUMAB

• NO Radiation unless its rectal cancer
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Stage IV
• Palliative intent

• 5FU (or capecitabine) and Oxaliplatin
• 5FU (or capecitabine) and Irinotecan
• YES-BEVACIZUMAB, CETUXIMAB, 

PANITUMUMAB, ziv-AFLIBERCEPT, 
RAMUCIRUMAB

• NO Radiation
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Follow up Colonoscopy
• After curative intent -
Initial in 1 year, subsequent based on 
findings.
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Questions?
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