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Myths!

Colon cancer is an “old
person” problem

Colonoscopy is the best
screening option

Colon cancer only affects
men

Bleeding isn’t a big deal,
everyone has hemorrhoids!

| don’t need testing if | don’t
have symptoms

New DNA Blood tests are the
way to go!

" University of Colorado Anschutz Medical Campus
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Objectives
* Who Gets Colorectal Cancer and How It Develops
* Colorectal Cancer Screening Options

* Additional Tips for Colorectal Cancer Prevention
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Figure 3. Leading Sites of New Cancer Cases and Deaths - 2026 Estimates
Male Female
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All sites 327,290 All sites 298,850

Estimates are rounded to the nearest 10 and exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder. Rank & based on modeled
projections and may differ from observed data.
22026, American Cancer Society, Inc., Surveillance, Prevention, and Health Services Research

American Cancer Society. Cancer Facts & Figures 2026.
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figu
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Weight loss
without trying
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Tiredness or
weakness

Blood in poop or
bleeding from
rectum (bottom)

Feeling full
or bloated

Pain or cramping
in belly

Feeling like bowel

doesn't fully empty

Change in bowel
habits, narrow stools

Nausea or vomiting

or NONE
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Why Are More Young Americans Getting
Colon Cancer?

Chadwick Boseman died from colon

cancer and was just 43. What's the Colorectal cancer is rising in younger
risk for young people? adults. Here’s who is most at risk and
praci et o A OO symptoms to watch for

O v =

AP Lauran Neergaard, Associated Press
OMar. 2,2017,10:04 AM A 41,304
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Incidence
. Ages20-49

In those under age 50....

ul aton

100,000pop

e 2"d most common cancer e T

Rate p

e LEADING cause of cancer-related death

Mortality
_._Ageszo-49
* By 2030 L
* 11% of all colon cancers il -
e 23% of all rectal cancers ¢ al

Seigel et al. JAMA 2017;318(6): 572-74. Seigel et al. CA Cancer J Clin 2023;73(3):233-54.

Bhandari et al. J Inv Med 2017; 65(2): 311-15. Rahib et al. JAMA Net Open 2021:4(4):e214708. C .
Bailey et al. JAMA Surg 2015.150((1 )):17_22_ ? @ Ql' University of Colorado Anschutz Medical Campus
Fairley et al. Cancer 2006; 107(1):153-61. b
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HIGH RISK
MEDIUM RISK

LOW RISK
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M) ~ PRE-CANCER CANCER
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Primary Stages of
Colon Cancer > Stage 0 Survival
£
Stage IV -
(Spread to [
lymph nodes =
or organs) . E C
f@ '|=n T
@ -
5]
&
¥ ™
\ i
| stagelll
"\\ - Stage i | il i v
» y'n’

" University of Colorado Anschutz Medical Campus




' Gastroenterology & Hepatology in Swati G. Patel

OLORADD ANSCHUTZ MEDICAL CAMPUS

Nati | . . . I,
Comprehensive NCCN Guidelines Version 2.2021 NCCN Guidelines (ndex
Population Recommendation Grade
Adults aged The USPSTF recommends screening for colorectal cancer in all adults aged 50 to 75 years. A

50 to 75 years

See the "Practice Considerations” section and Table 1 for details about screening strategies.

Adults aged The USPSTF recommends screening for colorectal cancer in adults aged 45 to 49 years.

’ B
45 Lo 49 vears
- - — ] _ . : -
See the "Practice Considerations” section and Table 1 for details about screening strategies.

Adults aged The USPSTF recommends that clinicians selectively offer screening for colorectal cancer in adults aged =
76 to 85 years | 76 to 85 years. Evidence indicates that the net benefit of screening all persons in this age group is small.

1 determining whether this service is appropriate in individual cases, patients and clinicians should
consider the patient's overall health, prior screening history, and preferences.

| I'LTIFDI":L.I I.J'_'"- LAWYCIED %wd. T ALy IWIESy ITWIWF,y I SFICRDCALS 0 W II‘IEI._"r.l IVILFy T DIy IWHD 00NNy

Joseph C. Anderson, MD,”" Carol A. Burke, MD,” Jason A. Dominitz, MD, MHS,”
Seth A. Gross, MD,” Brian C. Jacobson, MD, MPH,'” Aasma Shaukat, MD, MPH,'" and
Douglas J. Robertson, MD, MPH"
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Colorectal Cancer Screening” (%), Adults 45 Years and Older by State, 2020

-"‘v—

MH

VT 6%

6%
‘l MA
K‘\ RIGS%
,i CT67%
- NI 62%

L r
T
% “ =~ DE 66%
MD 67%
# D 70%

- ", -

E;'..l ' L B
& 0

@J University of Colorado Anschutz Medical Campus
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< <\l Blood tests > & ®
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< Structural Tests

HIGH RISK

CANCER
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Stool-based Structural
tests Tests

Fecal occult blood

testing (FOBT)

Blood tests

CT Colonography

Barium Enema
Guardant Shield
Fecal Immunochemical

Testing (FIT) Flexible Sigmoidoscopy

Colonoscopy
Freenome

SimpleScreen FIT-Fecal DNA/RNA
Capsule Colonoscopy

" University of Colorado Anschutz Medical Campus
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Stool-based Structural
tests Tests

CT Colonography
Guardant Shield
r 27al Immunocihemical . : :
e Flexible Sigmoidoscopy
Colonoscopy
Freenome
SimpleScreen FIT-Fecal DNA/RNA
Capsule Colonoscopy

Blood tests

Fecal occult blood
testing (FOBT)

Q" University of Colorado Anschutz Medical Campus
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Colonoscopy

Requires a bowel preparation to cleanse the colon
* Clear liguids day before procedure
* Bowel preparation evening before and day of procedure (split dose)

Insertion of a flexible scope to visualize the entire rectum and colon

Sedation given during the procedure, but not required
* Requires day off life/work
* Requires escorted transportation

Can diagnose cancer and perform biopsies

Can detect and remove potentially pre-cancerous polyps

In Swati G. Patel

Ql‘ University of Colorado Anschutz Medical Campus
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>80% of mucosa seen.
mostly liquid stool.
minimal suctioning
needed for adequate
visualization'

>90% of mucosa seen,
mostly liquid stool,
significant suctioning
needed for adequate
visualization'

>90% of mucosa seen.
mixture of liquid and
semi-solid stool. which
could be suctioned
and/or washed'’

<90% of mucosa seen.
mixture of semi-solid
and solid stool. which
could not be suctioned
and/or washed'

Swati G. Patel

Q" University of Colorado Anschutz Medical Campus
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Detect an Detect stage Detect Specific for
y & advanced cancer/adv Cost Adherence
cancer 1/1l cancer
polyps polyps
- Colonoscopy >99% >95% 95% 89%

Patel & Dominitz. Ann Int Med 2024; 177(4):49-64. Yen, Do & Patel. Curr Op Gastro 2026; 42(1):1-13.
mperiale etal. N EnglJ Med 2024; 390:984-93. Ql' University of Colorado Anschutz Medical Campus

Chung et al. N Engl J Med 2024; 390:973-83.
Barnell et al. JAMA 2023;330(18):1760-68.
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Colonoscopy Risks

* Perforation 0.5/1,000
* Bleeding 2.6/1,000

* Death 2.9/100,000

Ql' University of Colorado Anschutz Medical Campus
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Perforation
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Colonoscopy

Advantages Disadvantages
« Can visualize the entire colon  Invasive, procedural risks
* Diagnose and remove lesions » Sedation required
* Performed every 10 years  Time consuming, expensive
* Minimal patient discomfort * Full bowel preparation
 SINGLE STEP TEST « Operator, preparation dependent

Ql' University of Colorado Anschutz Medical Campus
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Stool-based
tests

Fecal occult blood
testing (FOBT)

Fecal Immunochemical
Testing (FIT)

FIT-Fecal DNA/RNA

' University of Colorado Anschutz Medical Campus
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FOBT
—> Three successive smears
- Non-specific (human vs non-human hemoglobin; location in GIT), qualitative s Memme ' '
- Dietary (red meat, poultry, fish, raw vegetables) & medication restriction (NSAIDs) __- ““““““““““ :
- Annual testing e

FIT o

- Measures intact human globin protein, quantitative

7.2

—> No restrictions B r -
- Single sample . 1L W
- Annual testing |

Stool FIT+DNA [-
- FIT \',’ LB
- KRAS mutations, aberrant NDRG4 and BMP3 methylation, B-actin ' %
- Every 3 years

' University of Colorado Anschutz Medical Campus
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Detect Specific for
Detect any Detect stage
advanced cancer/adv
cancer 1/1l cancer
polyps polyps

FIT 81% 73% 28% 94%

mfes) MT-sDNA | 92% 93% 42% 89%

MT-sDNA I 94% 93% 43% 91%

Stool RNA 94% 100% 46% 88%

- Colonoscopy >99% >95% 95% 89%

Patel & Dominitz. Ann Int Med 2024; 177(4):49-64. Yen, Do & Patel. Curr Op Gastro 2026; 42(1):1-13.
mperiale etal. N EnglJ Med 2024; 390:984-93. " University of Colorado Anschutz Medical Campus

Chung et al. N Engl J Med 2024; 390:973-83.
Barnell et al. JAMA 2023;330(18):1760-68.
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Blood tests

0

Guardant Shield

Freenome
SimpleScreen

' University of Colorado Anschutz Medical Campus
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Genomic Alterations

ACTACGTACCTG

Epigenomic Alterations

Genomic Alterations

* Jl\l\/oJ |n[)e|o,
Fusions, and CNVs

Methylation Nucleosomal Positioning & Fragmentomics

Aberrant methylation
signals in tumor vs
benign tissues

* ctDNA has differential fragment
genomic position via nucleosomal
positioning or epigenomic
alterations at transcription factor
binding sites

Cancer stage Pre-cancer

Non-tumor-derived
Relative (e-g., immune)

contribution

of signal Tumor-derived

(e.g.. ctDNA)

Kim et al. Cancer Research 2019;79 (s13): 916.

Putcha et al. J Clin Onc 2020;38 (s4): 66. % Urli"l.-"E!rSit'}-" of Colorado Anschutz Medical Cﬂmpus
Liu. British J of Cancer 2021;124: 1475-77.
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350
Difference=17.5% @ 30.5%
SO0 — BEaniags points; |

Odds Ratio = 2.94
* 45-75 y/o “L*1d7r:)

250 - - S
e
200 I
e Offered FIT in prior 3-9 mo i 13.0%
100 —— -
* Did not complete screening "
0 =] —
Usual Care Intervention
m Colonoscopy FIT Blood test

Ql‘ University of Colorado Anschutz Medical Campus

Coronado et al. Gut 2024. 73:622-28.
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Detect Specific for
Detect any Detect stage
advanced cancer/adv
cancer 1/1l cancer
polyps polyps
Guardant SHIELD 83% 65% 13% 90%
Freenome SimpleScreen 79% 57% 12% 92%
FIT 81% 73% 28% 94%
mics) MT-sDNA | 92% 93% 42% 89%
MT-sDNA I 94% 93% 43% 91%
Stool RNA 94% 100% 46% 88%
- Colonoscopy >99% >95% 95% 89%

Patel & Dominitz. Ann Int Med 2024; 177(4):49-64. Yen, Do & Patel. Curr Op Gastro 2026; 42(1):1-13.
mperiale etal. N EnglJ Med 2024; 390:984-93. U, University of Colorado Anschutz Medical Campus

Chung et al. N Engl J Med 2024; 390:973-83.
Barnell et al. JAMA 2023;330(18):1760-68.
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Blood-Based Colorectal Cancer Screening
The Illusion of Simplicity and the Cancer Prevention Paradox

Jason A. Dominitz, MD, MHS; Swati G. Patel, MD: David A. Lieberman, MD

B No screening

B cf-bDMA every 3 y (Guardant Shield)
B cf-bDMA every 3 y (Freenome)

B MT-sDMNA every 3 y (Cologuard)

5000

Although the convenience and simplicity of a blood-based ngMT-sDNA every 3 y (Imperiale 2024)
. o o . . . B FIT-RNA every 3 y
test may 'result in greater part:c:pat{on in CR(; screening, B FIT every yea (mperiale 2024)
substitution for proven, albeit more inconvenient, CRC B Colonoscopy every 10y
screening tests like colonoscopy or stool-based tests could S
- : . S
paradoxically come at the cost of increased CRC incidence o ™ |
[d o
and mortality. oo N
# 3 (0.32-0.36)

0.32 (0.30-0.34)
0.29 (0.27-0.31) 0.44 (0.42-0.47)
0.46 (0.44-0.49)
0.27 (0.25-0.29)
0.28 (0.27-0.30)

0.28 (0.26~0.30)
0.25 (0.23-0.27)

3000

2000 0.21 (0.19-0.22)

CRC Cases CRC Deaths

On the other hand, if blood-based tests are completed in
individuals who would otherwise not complete any
screening, CRC deaths could be averted. o

1000

0.19 (0.17-0.20)

AMMMMMMMNS.

Ladabaum et al. Annals of Internal Medicine 2024. 177:1610-20. Ql‘ University of Colorado Anschutz Medical Campus
Dominitz, Patel & Lieberman JAMA 2025. 334(1): 29-31. '
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Which is the best test?
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Detect an Detect stage Detect Specific for
y & advanced cancer/adv Cost Adherence
cancer 1/1l cancer
polyps polyps
Guardant SHIELD 83% 65% 13% 90% $1495 Good?
Freenome SimpleScreen 79% 57% 12% 92%
FIT 81% 73% 28% 94% $18-40 60-80%
I "g'oo‘ MT-sDNA | 92% 93% 42% 89% $509-681 70-80%
MT-sDNA Il 94% 93% 43% 91% $509-681 70-80%
Stool RNA 94% 100% 46% 88% ? ?
- Colonoscopy >99% >95% 95% 89% $1000-1800 50%

Patel & Dominitz. Ann Int Med 2024; 177(4):49-64. Yen, Do & Patel. Curr Op Gastro 2026; 42(1):1-13.
mperiale etal. N EnglJ Med 2024; 390:984-93. U, University of Colorado Anschutz Medical Campus

Chung et al. N Engl J Med 2024; 390:973-83.
Barnell et al. JAMA 2023;330(18):1760-68.
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Detect an Detect stage Detect Specific for
y & advanced cancer/adv Cost Adherence
cancer 1/1l cancer
polyps polyps

Guardant SHIELD . Good?
Freenome SimpleScry | . Bottom Line
** Screening works
FIT 60-80%
£ .
m;e/ MT-sDNA % First line tests are stool-based tests or colonoscopy 70-80%
' MT-sDNA I 70-80%
Stool RNA %* Only do blood test if completely refuse stool/colonoscopy as first ?
- Colonoscopy step AND willing to do colonoscopy if abnormal —
0]

Patel & Dominitz. Ann Int Med 2024; 177(4):49-64. Yen, Do & Patel. Curr Op Gastro 2026; 42(1):1-13.
Imperiale et al. N Engl J Med 2024; 390:984-93.

Chung et al. N Engl J Med 2024; 390:973-83.

Barnell et al. JAMA 2023;330(18):1760-68.

' University of Colorado Anschutz Medical Campus
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Objectives

* Who Gets Colorectal Cancer and How It Develops
* Colorectal Cancer Screening Options

e Additional Tips for Colorectal Cancer Prevention
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Old age

Male

A

9

QLW
Type 2 /
Diabetes v/

Previous history with
CRC or inflammatory
bowel disease

Smoking
Processed
meat
5
Q‘B»
Alcohol
j-- é intake
. -
CRC risk

factors a

9 V . v ?’;ﬁ i
2 & ar Low intake of
plant-based
ingredients

High body fat
and obesity

Genetics

https://app.biorender.com/biorender-templates/t-642593000236b76192a5d523

Ql‘ University of Colorado Anschutz Medical Campus
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Family history
of CRC

Relative Risk of CRC

BASELINE RISK 0

21 FDR Any 2 2 FDR Any 2 1 Young
Age Age FDR

% University of Colorado Anschutz Medical Campus

Lowery et al. Cancer 2016. 122(17):2633-45.
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o
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1

BASELINE RISK 0

Lowery et al. Cancer 2016; 122(17):2633-45.

> 1 FDR Any
Age

> 2 FDR Any
Age

Family history
of CRC

Family history
of Advanced
Polyp

2 1 Young
FDR

Kolb et al. Am J Gastro 2020; 115(7): 980-88.

Ql' University of Colorado Anschutz Medical Campus



Table 5. MSTF recommendations for persons with high-risk family histories not associated with polyp syndromes

Recommended screening

US-MSTF (2017)
Colo @ 40/-10, g5y
> 2 FDR CRC any age Colo @ 40/-10, g5y
1 FDR CRC 260 Any test @ 40, av risk int

m ggtnlwopr}zlhens.ve NCCN Guidelines Verswn 1.2024

Cancer MNalavantal Cancnnv Cavannine

US-MSTF (2017)
Colo @ 40/-10, g5y

Familv historv

> 1 FDR CRC <60

FDR with advanced
polyp

Second- and third-degree relatives with CRC
at any age

First-degree relative with confirmed advanced
adenoma(s) (ie, high-grade dysplasia, 21 cm,
villous or tubulovillous histology, TSA), or

Colonoscopy beginning at age 40 y or
at age of onset of adenoma in relative,
whichever is first

e ———

advanced SSPs/SSLs (21 cm, any dysplasia)
at any age®®®/!l\l

—————» Colonoscopy beginning at age 45 y9dd —»

NCCN (2025)

Colo @ 40/-10, g5y
Colo @ 40/-10, g5y
Colo @ 40/-10, g5y

NCCN Guidelines Index
Table of Contents

NCCN (2025)

Colo @ 40 or age of
polyp dx

Repeat every 10 y
or if positive, repeat per
colonoscopy findings

Repeat every 5-10 yff999
or if positive, repeat per
colonoscopy findings

Ql' University of Colorado Anschutz Medical Campus
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€o
Colono. /t/,g *the best
. 7’/7,
screening, g, "
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4
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Final thoughts

* CRCis common and lethal, but screening is effective at finding CRC at
preventable/curable stages

* Talk to family about cancer and polyp history
* Bring symptoms to medical attention immediately

* Best time to talk to your doctor about CRC risk is moment you meet
them!

Ql‘ University of Colorado Anschutz Medical Campus
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PATIENTS & CAREGIVERS ABOUT COLORECTAL CANCER OUR PROGRAMS GET INVOLVED English
F 'GH ' | Q ‘ ponate now I
+* *

COLORECTAL CANCER COLORECTAL CANCER FACTS ~~ YOURRISK & PREVENTION TIPS ~~ SCREENING & EARLY DETECTION

Colorectal Cancer Facts

WHAT IS STATISTICS HOW COLORECTAL
COLORECTAL CANCER DEVELOPS

Colorectal cancer statistics reveal

? th
s e urgency of our work. Learn the
CANCER g ¥ y g g , CRC develops when a polyp in the
data points that drive Fight CRC’s
X ) colon or rectum starts to change
Colorectal cancer starts in the focus on prevention, research, and
and becomes cancerous.
colon or rectum. Many cases early detection.

Removing polyps during screening
is one of the most effective ways
to stop cancer before it starts.

begin as polyps that can be
removed before they turn into
cancer, which is why early
detection is so critical.

University of Colorado Anschutz Medical Campus
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