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LEARNING OBJECTIVES

• Identify current screening methods and define the appropriate 

patients for non invasive screening

• Recognize the clinical signs that can assist with early detection

• Appreciate the  measures the body takes to ensure iron conservation

• Review therapy for GI cancer
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SCREENING STRADEGIES

• SCREEN EVERYONE

• SCREEN ACCORDING TO RISK CATEGORY

• DIFFERENT SCREENING FOR DIFFERENT RISK CATEGORIES

7



SCREENING STRADEGIES

• SCREEN EVERYONE

• SCREEN ACCORDING TO RISK CATEGORY

• DIFFERENT SCREENING FOR DIFFERENT RISK CATEGORIES
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COLONOSCOPY

• SCREENING COLONOSCOPY
• Needed for all patients with elevated risk of cancer

• DIAGNOSTIC COLONOSCOPY
• Needed for all patients with + findings on non invasive screening methods
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JJAMA. 2021;325(19):1965-1977. 
doi:10.1001/jama.2021.6238AJAMA. 2021;325(19):1965-1977. 
doi:10.1001/jama.2021.6238 Corrected on August 24, 2021



NCCN COLON CANCER SCREENING

• AVERAGE RISK ----- DEALER’S CHOICE ON SCREENING METHOD

• INCREASED RISK
• PERSONAL HISTORY

• ADENOMA OR SSP

• COLORECTAL CANCER

• INFLAMMATORY BOWEL DISEASE

• FAMILY HISTORY

• HIGH RISK
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COLONOSCOPY 
INDICATED
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First, Second and Third Degree Relative

• A first-degree relative is defined as a close blood relative which 
includes the individual's parents, full siblings, or children

• A second-degree relative is defined as a blood relative which includes 
the individual's grandparents, grandchildren, aunts, uncles, nephews, 
nieces or half-siblings

• A third-degree relative is defined as a blood relative which includes 
the individual’s first-cousins, great-grandparents or great 
grandchildren
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FULL VS HALF SIBLINGS
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BMJ 2019;364:l803
http://dx.doi.org/10.1136/bmj.l803



COLORECTAL SCREENING- HIGH RISK

HIGH RISK CANCER SYNDROMES
• LYNCH SYNDROME

• POLYPOSIS SYNDROMES
• FAP FAMILIAL ADENOMATOUS POLYPOSIS SYNDROME
• PEUTZ-JEGHERS SYMDROME
• JUVENILE POLYPOSIS SYNDROME
• SERRATED POLYPOSIS SYNDROME
• MUTYH ASSOCIATED POLYPOSIS-THE FDA clearance for 

23andMe’s MUTYH-Associated Polyposis 
Genetic Health Risk report demonstrates substantial 
equivalence, through the FDA’s 510(k) submission pathway, to 
its predicate device 23andMe’sBRCA1/ BRCA2 (Selected 
Variants) Genetic Health Risk report. For this newest clearance, 
the MUTYH-associated polyposis report achieved more than 
99% accuracy and utilization of key informational concepts that 
achieved 90% or greater comprehension in a demographically 
diverse population.-

• COWDEN SYNDROME

• LI-FRAUMENI SYNDROME

OPTIONS

• COLONOSCOPY + TESTING FOR 
OTHERS TUMORS AS 
DETERMINED BY CLINICAL 
SYNDROME
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COLORECTAL SCREENING AVERAGE RISK 

AVERAGE RISK PATIENTS

• AGE ≥ 45 (ACS age 45-76)

• NO ADENOMA, SERRATED 
SESSILE POLYPS (SSP) OR CRC

• NO PERSONAL H/O IBD

• NEGATIVE FAMILY HISTORY OF 
CRC OR ADVANCED ADENOMA 
(HIGH GRADE DYSPLASIA ≥I CM 
VILLOUS OR TUBULOVILLOUS 
HISTOLOGY)

OPTIONS

• FOBT GUAIAC

• FECAL IMMUNOCHEMICAL (FIT)

• MULTI-TARGET STOOL DNA (MT-
SDNA)  COLOGUARD

• SCREENING COLONOSCOPY

• SIGMOIDOSCOPY +/- FIT

• CT COLONOGRAPHY  (CTC)
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COLORECTAL CANCER RISK BY AGE
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COLORECTAL CANCER RISK BY AGE
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COLORECTAL CANCER RISK BY AGE
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COLORECTAL CANCER RISK BY AGE
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COLORECTAL CANCER RISK BY AGE
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COLORECTAL CANCER INCIDENCE

• INCIDENCE PER 100,000 HAS DECREASED BETWEEN 1976 
(60.5/100,000)  AND 2005 (46.4/100,000)

• INCIDENCE DOWN 2.7% IN MEN FROM 2004 – 2008

• MORTALITY HAS DECREASED 35% FROM 1990-2007

• 2014 MORTALITY DOWN 51% FROM PEAK MORTALITY
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Cases of young-onset 
colorectal cancer have 
increased by 51 percent since 
1994

In the United States, 11% of colon 
cancer diagnoses and 18% of 
rectal cancer diagnoses occur in 
those under 50
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In 2017, The American Cancer Society (ACS) investigators 

published in the Journal of the National Cancer Institute that 

(CRC) incidence rates are continuing to rise in young and 

middle-aged adults, including people in their early 50s. In 

addition, rectal cancer rates are increasing 

particularly fast, as 3 in 10 rectal cancer 
diagnoses are in patients younger than age 55.

Published in 2014, researchers at MD Anderson looked at 

Surveillance, Epidemiology, and End Results SEER 

program (on more than 393,000 patients with histologically 

confirmed CRC between 1975 and 2010) and made incidence 

rate predictions by 2030. The trends indicate that by 

2030:

•1 in 10 colon cancers will be diagnosed in 

people under 50

•1 in 4 rectal cancers will be diagnosed in 

people under 50

https://academic.oup.com/jnci/article/109/8/djw322/3053481/Colorectal-Cancer-Incidence-Patterns-in-the-United
https://seer.cancer.gov/about/
https://fightcolorectalcancer.org/blog/rise-of-crc-in-young-adults-in-2020-and-2030-predicted/
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COLON CANCER RISK FACTORS
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Fig 2. Multivariable hazard ratios (HRs) and 95% CIs for cancer recurrence or mortality across strata of various factors. The analyses used five categories of total nut intake (never, less 

than one serving per month, one to three servings per month, one serving per week, and two or more servings per week). The forest plot represents the HRs of the comparison of never 

nut consumers versus consumers of two or more servings of nuts per week, adjusting for calorie intake, age, sex, depth of invasion through bowel wall, number of positive lymph nodes, 

baseline performance status, treatment group, body mass index, physical activity, aspirin use, and glycemic load. P values are two-sided; Pinter indicates P for interaction between strata 

and nut intake; Ptrend indicates P for trend across levels of nut intake. COX2, cyclooxygenase-2; CPT-11, irinotecan; FU, fluorouracil; LV, leucovorin; MET-h/wk, metabolic equivalent task 

hours per week.

Published in: Temidayo Fadelu; Sui Zhang; Donna Niedzwiecki; Xing Ye; Leonard B. Saltz; Robert J. Mayer; Rex B. Mowat; Renaud Whittom; Alexander Hantel; Al B. Benson; Daniel M. 

Atienza; Michael Messino; Hedy L. Kindler; Alan Venook; Shuji Ogino; Kimmie Ng; Kana Wu; Walter Willett; Edward Giovannucci; Jeffrey Meyerhardt; Ying Bao; Charles S. Fuchs; Journal 

of Clinical Oncology 2018 361112-1120.

DOI: 10.1200/JCO.2017.75.5413

Copyright © 2018 American Society of Clinical Oncology

Yogurt consumption and risk of
conventional and serrated
precursors of colorectal cancer
http://gut.bmj.com/
Gut Month 2019 Vol 0 No.0

http://gut.bmj.com/


Welcome to the QCancer®(15yr,colorectal) risk 
calculator: http://qcancer.org/15yr/colorectal
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BMJ 2019;367:l5
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Practical issues for the different methods for colorectal cancer screening. 

Lise M Helsingen et al. BMJ 2019;367:bmj.l5515

©2019 by British Medical Journal Publishing Group

Need for nursing, security and transportation
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PREVENTION

• ASA
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1976-2020
Dx colon cancer stage III in 2016
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Mild anemia in young patients is usually asymptomatic!!
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Fe  def cbc









• FE DEFICIENCY

• FE DEFICIENCY

•FE DEFICIENCY
• THALLESEMIA

• LEAD INTOXICATION

• SICKLE CELL

MICROCYTIC ANEMIA
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1. Check prior CBC’s
2. Obtain serum ferritin
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MICHELE VAN VRANKEN, MD, Children's Hospital of Minneapolis, Minneapolis, Minnesota
Am Fam Physician. 2010 Nov 1;82(9):1117-1122
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COLORECTAL CANCER
IRON METABOLISM
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IRON STORES

 TOTAL BODY CONTENT  OF 4 GMS

 0.5 – 1 GM STORED IN LIVER/MACROPHAGES

 2/3 OF IRON CONTENT IN THE RED CELLS

 20-25 MG IRON ARE NEEDED TO MAINTAIN 
ERYTHROPOESIS

 1-2 MG REQUIRED DAILY TO MAINTAIN RED 
CELL PRODUCTION

 MOST IRON IS RECYCLED



IRON HOMEOSTASIS

NO MECHANISM FOR IRON EXCRETION

 INTESTINAL ABSORPTION IS THE MEANS OF  
REGULATION

 HEPCIDIN CONTROLS IRON ABSORPTION

 HEPCIDIN IS THE ‘INSULIN’ OF ELEVATED IRON 
LEVELS



HEPCIDIN

 INHIBITS IRON EXPORT BY FERROPROTEIN 
FROM GUT AND MACROPHAGES

 INCREASED HEPCIDIN PRODUCTION LEADS TO 
A DECREASE IN PLASMA IRON

 HEPCIDIN  REGULATED BY TOTAL IRON BODY 
STORES, INFLAMMATION, RED CELL IRON 
DEMAND AND HYPOXIA



HEPCIDIN

 INCREASED IRON LEVELS STIMULATE 
HEPCIDIN PRODUCTION WHICH BLOCKS IRON 
ABSORPTION IN THE DIET AND ITS FURTHER 
STORAGE

 HEPCIDIN PRODUCTION IS SUPPRESSED IN FE 
DEFICIENT STATES

 HEPCIDIN IS ELEVATED IN 
INFECTION/INFLAMMATION

 EPO REDUCES HEPCIDIN LEVELS







Early detection of colorectal cancer

• Determine risk status
• Determine best screening modality
• Determine when to start screening
• Determine interval of testing 
• For cause evaluation appropriate at ANY time

• Iron deficiency anemia
• Low ferritin
• Microcytic/hypochromic rbc’s
• Elevated TIBC, low serum iron

• Change in bowel habits
• Blood in stool
• Iron deficiency without anemia

72





• INGESTING  FOREIGN MATERIAL

• FE DEFICIENCY IS ASSOCIATED WITH PICA FOR ICE
• NO MECHANISM HAS BEEN  ESTABLISHED FOR THIS 

BEHAVIOR

PICA



IRON DEFICIENCY

• THROMBOCYTOSIS

• THROMBOCYTPENIA
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KOILONYCHIA



COLORECTAL CANCER
THERAPY
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Adapted from Soularue et al. Gut. 2018. For educational purposes only.

Anti-CTLA-4 Pathway

Mechanism of Action of Immune 

Checkpoint Inhibitors

Anti-PD-1/PD-L1 Pathway

MAJOR HISTOCOMPATIBILITY COMPLEX
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RAS
MSI
BRAF
PIK3CA
PTEN

RAS
KRAS
HER2/NEU
APC
TP53

RAS
KRAS
HER2/NEU
APC
TP53

Reprinted with permission. © 2017 The Ruesch Center for the Cure of GI Cancers. 

Molecular Heterogeneity by Sidedness

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/
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Study design

Presented By Geke Hospers at TBD



Stay at home messages          

Presented By Geke Hospers at TBD


