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Epidemiology
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Trends in ASR of selected cancers in worldwide
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Trends in ASR of selected cancers in KOREA from 1999 to 2013
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Age specific incidence of CRC in KOREA
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Mortality

. Dgclined progressively since the mid-1980s In
USA

— Detection and removal of colonic polyps

— Detection of CRCs at an earlier stage

— Widespread implementation of CRC screening
— Effective adjuvant therapy

« Mortality rates continue to increase In man%/
countries with more limited resources and health
infrastructure, particularly in Central and South
America and Eastern Europe
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Colon polyp

* Polyp 77
— Protuberance into the lumen above the
surrounding colonic mucosa

« Classification
— By histologic findings
— Neoplastic vs Non-neoplastic
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Premalignant polyp:
Tubular adenoma
Tubulovillous adenoma
Villous adenoma

Carcinoma in situ:
High-grade dysplasia
Intraepithelial cancer
Intramucosal cancer

Invasive carcinoma:
Submucosal cancer

~
~~o
~~
~.
~=
~
~

~
~~o
~.

~
~~ ~~
“~a ~~
~< ~~
~< S
~< ~
~< ~~.
~< S~
~ ~
~<. ~~

~< y

~.
~
v

Non-neoplastic

Mucosal tag

; Hyperplastic

Inflammatory
Juvenile
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Serrated polyp

Table 2.Histologic Classification| of the Two Major Classes of
Colorectal Polyps

Serrate |. Conventional adenomas
a. Dysplasia grade
369% o i. High grade
ii. Low grade
II'|—7-| h b. Vlllrausitg p0|yp
i. Tubular
ii. Tubulovillous
Heterc . Villous tential
l. Serrated lesions
a. Hyperplastic polyps (not considered precancerous)
= g .
ST b. Sessile serrated polyp
— Hyjp i. Without cytologic dysplasia
— Tra ii. With cytologic dysplasia
_ Seg © Traditional serrated adenoma

Gastroenterology 2017;153:307-323 13



Normal colon

Low (left) and high (right) power views of a biopsy of a normal colon. Low
power reveals straight crypts and mild lamina propria mononuclear cell
infiltration. High power shows the surface enterocytes with interspersed goblet
cells (arrows).

Courtesy of Robert Odze, MD

Medium power view of a hyperplastic colonic polyp shows a serrated Graphic 81083 Version 1.0
surface contour and marked luminal infolding of the crypt epithelium.

14



Hyperplastic polyp

» Typically located in the rectosigmoid and are
less than 5mm size

* Normal cellular components, No dysplasia

e Risk of cancer

— Small rectosigmoid hyperplastic polyps (x)

— Systemic review (18 studies) with distal HP
« 21 ~ 25 % proximal neoplasm

— Four studies
« 1.3 (95% CI 0.9-1.8) relative risk of proximal neoplasia

J Gen Intern Med.



https://www.ncbi.nlm.nih.gov/pubmed/12542588

Carcinogenesis

3 patterns

— Sporadic disease
« Accounts for 70% of all CRC
* Over age 50
* No family history

— Inherited predisposition
« Fewer than 10%
« Subdivided existence of polyposis (FAP, MAP ..)

— Familial
e Accounts for 25% of cases
e Inherited O] A20F= risk 7} =X|= U S
« 20 O|ato| 1&0| CRC &Y, CRC RITHEl 1&09| LO|ZF 554 O
o 1 =
2 risk 7} &7}
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Screening

» Risk Off Ciet B2t

1. CRC with genetic susceptibility

- <6% : high penetrance
susceptibility (HNPCC, FAP, MYH ...)
- Majority : co-inheritance of
multiple low-risk variants

2. Sporadic CRC

3. IBD

17



Familial setting CLYZ3 60A| O|™ CRC or
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One second or third DR with CRC 1.50 = x|care SR 0|
Two second-degree relatives with CRC 2.30 ol Ao |
advanced adenoma . Average risk
- a lesion more than 1 cm in size or having Johns, Am J Gastroenterol 2001

. . . P 18
high-grade dysplasia or villous elements Gastroenterology 2017,153:307-323



Screening

» Risk Off Ciet B2t

1. CRC with genetic susceptibility

- <6% : high penetrance
susceptibility (HNPCC, FAP, MYH ..)
- Majority : co-inheritance of
multiple low-risk variants

2. Sporadic CRC
- d/t environmental factors (lifestyle
and diet)

3. IBD

19



Table 1. Dietary and lifestyle
factors thought to exert
adverse effects on colorectal
neoplasia

Factor

WCRF assessment (1997)*

Authors’ current assessment

Low physical activity
High hody mass

Red meat

Processed meat
Heavily cooked meat
Glycaemic load

Total fat

Iron

Convincing (colon only)
Possible (colon only)
Probahle

Possible

Possible

N/A

Possible

Possible

Convincing (colon only)
Frobable

Probable

Fossible

Insufficient

Insufficient

Factor

WCREF assessment (1997)

Aunthors’ current assessment

High physical activity
Normal BMI (=18 to <25)
Dietary fibre
Vegetables (total)
Brassica vegetables
Fish

Folate

Calcium

Vitamin D

Selenium

Antioxidant nutrients
Flavonoids

BMI, body-mass index.

Convincing (colon only)
Possible (colon only)
Possible

Convincing

N/A

No relationship
Insufficient

No relationship
Insufficient

No relationship
Insufficient

N/A

Convincing (colon only)
Convincing (colon only)
Frobable

Possible
Possiblet

Possiblet
robablej
Insufficient

Insufficient

sutncient

Insufficient

* Table adapted from: World Cancer Research Fund. Food, Nutrition and the Prevention
of Cancer: a Global Perspective. Washington DC: American Institute for Cancer
Research; 1997; + Evidence suggests effects depend on the individual’s genetic profile.

Table 2. Dietary and lifestyle
factors thought to exert pro-
tective effects against colorec-
tal neoplasia

Aliment Pharmacol Ther. 2007 Jul 15;26(2):161-81. 20



https://www.ncbi.nlm.nih.gov/pubmed/?term=aliment+phamacol+ther+2007+red+meat
https://www.ncbi.nlm.nih.gov/pubmed/?term=aliment+phamacol+ther+2007+red+meat
https://www.ncbi.nlm.nih.gov/pubmed/?term=aliment+phamacol+ther+2007+red+meat
https://www.ncbi.nlm.nih.gov/pubmed/?term=aliment+phamacol+ther+2007+red+meat
https://www.ncbi.nlm.nih.gov/pubmed/?term=aliment+phamacol+ther+2007+red+meat
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1. CRC with genetic susceptibility
2. Sporadic CRC

3. Inflammatory bowel disease

— Meta-analysis (Eaden et al. Gut 2001)
« CRC risk after 10, 20, and 30 yrs of IBD = 2%, 8%, and 18%

— Calculated incidence rate ratios for CRC in IBD patients
e Crohn's disease = 2.64 (95%CI 1.69-4.12)
« Ulcerative colitis = 2.75 (95%CI 1.91-3.97)
(Bernstein et al. Cancer 2001)
— Korean Multi-center study (Kim et al. JGH 2009)

« Cumulative risk of UC-ass. CRCs for 10, 20, and 30 yrs
= 0.7%, 7.9%, and 33.2%

22
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Diagnostic tool

Table 2. Screening Tests for Colorectal Cancer

Screening Test Sensitivity Specificity Cost Interval Patient Information
gFOBT Wariable Variable Low Annual Two samples from 3 consecutive stools at home
Low risk
Positive result requires follow-up colonosco
iFOBT Wariable Variable Medium Annual MS_lampH_bEZ
Low risk
Positive result requires follow-up colonosco
sDMNA Wariable High High Uncertain Adequate stool sample (!Eg minimurm)
Low risk
DCBE Low Low Low 5y Complete bowel preparation

Risks include perforation and bleeding
Flexible sigmoidoscopy Medium Medium High 5y Complete bowel preparation

Low risk

Positive result requires fﬂllcw—uE CO|OHDSCUW
Colonoscopy High High High 10y Complete bowel preparation
Risks include perforation and bleeding
CTC Medium Medium High 5y Complete bowel preparation

Low risk

Polyps require follow-up colonoscopy

CTC = computed tomography colonography; DCBE = double-contrast barium enema; gFOBT = guaiac-based fecal occult blood test; iFOBT = immunochemical-based
fecal occult blood test; sDNA = stool DNA panel.

Ann Intern Med. 2012 Mar 6;156(5):378-86. doi: 10.7326/0003-4819-
156-5-201203060-00010.
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https://www.ncbi.nlm.nih.gov/pubmed/22393133

gFOBT (Guaiac fecal occult blood test) FIT (Fecal immunochemical tests)

« Method « Method

: Guaiac (colorless) + heme, H,0, : Antibody detection of globin
- "Oxidized” guaiac (Blue color)

« No dietary interference

 Interfered with plant peroxidases

and red meat, Vit C » Detects only colonic blooding

when occult

« Detects bleeding from entire GIT

False positives secondary to:
Occult blood * Food peroxidases
* Medications
* Upper Gl bleeding source
Hydrogen
Stool sample collected peroxide
and placed on Blue color
guaiac-imbedded card Chemical reaction

A
Strip with antibody to | Specific antibody
hemoglobin epitope detection

Stool sample collected I
00! ec .
in tube or card r— — } ~Test line
T
B Control line 25

Schematic of the g-FOBT (A) and 1-FOBT (B) blood detection reactions. g-FOBT. guaiac-based fecal occult blood test; 1-FOBT. immunochemical fecal occult blood test.



gFOBT FIT Odds Ratio (Non-event) Odds Ratio (Non-event) 1

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Park 2010 8 760 20 770 46.7% 2.51[1.10,5.73] L
Smith 2006 9 2351 12 2351 53.3% 1.34 [0.56, 3.17] L
Total (95% Cl) 3111 3121 100.0% I 1.88 [1.04, 3.40] I .
Total events 17 32 | | | .

[Te 2= = = 2 = RO I T T 1
Heterogeneity: Chi# =1.07, df =1 (P = 0.30), [*= 6% 001 01 1 10 100

Test for overall effect: Z =210 (P = 0.04)

Favours control

Favours experimenta,

26



Gastroenterology 2017;153:307-323

CONSENSUS GUIDELINE

Colorectal Cancer Screening: Recommendations for Physicians  ®
and Patients From the U.S. Multi-Society Task Force on
Colorectal Cancer

Douglas K. Rex,' C. Richard Boland,” Jason A. Dominitz,® Francis M. Giardiello,”
David A. Johnson,”> Tonya Kaltenbach,® Theodore R. Levin,” David Lieberman,® and
Douglas J. Robertson®

TIndiana University School of Medicine, Indianapolis, Indiana; 2Un!'1,«9-.rs.fty of California San Diego, San Diego, California;

SVA Puget Sound Health Care SEystem, University of Washington, Seattle, Washington; “Johns Hopkins University School of
Medicine, Baltimore, Maryland; “Eastern Virginia Medical School, Norfolk, Virginia; ®San Francisco Veterans Affairs Medical
Center, San Francisco, California; “Kaiser Permanente Medical Center, Walnut Creek, California; BOregon Health and Science
University, Portland, Oregon; 9VA Medical Center, White River Junction, Vermont, and Geisel School of Medicine at Dartmouth,
Hanover, New Hampshire
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Recommendations

1.

We recommend colonoscopy every 10 years or annual

FIT as first-tier options for screening the average-risk

persons lor colorectal neoplasia (strong recommenda-
e —— . .
tion; moderate-quality evidence).

. We recommend that physicians performing screening

colonoscopy measure quality, including the adenoma
detection rate (strong recommendation, high-quality
evidence).

. We recommend that physicians performing FIT monitor

quality (strong recommendation, low-quality evidence).
The recommended quality measurements for FIT pro-
grams are detailed in a prior publication.”®

We recommend CT colonography every 5 years or FIT-
fecal DNA every 3 years (strong recommendation, low-
quality evidence) or flexible sigmoidoscopy every 5 to
10 years (strong recommendation, high-quality
evidence) in patients who refuse colonoscopy and FIT.

. We suggest that capsule colonoscopy (if available) is an

appropriate screening test when patients decline colo-
noscopy, FIT, FIT-fecal DNA, CT colonography, and flex-
ible sigmoidoscopy (weak recommendation, low-quality
evidence).

We suggest against Septin9 for CRC screening (weak
recommendation, low-quality evidence). -

Recommendations

1. We recommend that screening begin in non-African

American average-risk persons at age 50 years istrong
recommendation; moderate-quality evidence).

. We suggest that screening begin in African Americans at

age 45 years (weak recommendation, very-low-quality

EV]HEI’ICE I

3. We recommend that adults age <50 years with colo-

rectal bleeding symptoms (hematochezia, unexplained
iron deficiency anemia, melena with a negative upper
endoscopy) undergo colonoscopy or an evaluation suffi-
cient to determine a bleeding cause, initiate treatment,
and complete follow-up to determine resolution of
bleeding (strong recommendation, moderate-quality
evidence).

. We suggest that persons who are up to date with

screening and have negative prior screening tests,
particularly colonoscopy, consider stopping screening at

age 75 years or when life expectancy is less than 10
years (weak recommendation, low-quality evidence).

. We suggest that persons without prior screening should

be considered for screening up to age 85, depending on
consideration of their age and comorbidities (weak
recommendation, low-quality evidence).

28
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Table 1. Key questions for developing the guidelines for colorectal cancer screening

Screening method

Key question

Colonoscopy

Fecal occult blood test

Double-contrast barium enema

Computed tomographic colonography

Is there enough evidence of screening benefit?
What is the optimal screening interval?

What is the optimal age to start and stop screening?
What is the incidence of harms of screening?

s there enough evidence of screening benefit?
What is the optimal screening interval?

What is the optimal age to start and stop screening?
What is the incidence of harms of screening?

Is there enough evidence of screening benefit?
What is the optimal screening interval?

What is the optimal age to start and stop screening?
What is the incidence of harms of screening?

Is there enough evidence of screening benefit?
What is the optimal screening interval?

What is the optimal age to start and stop screening?
What is the incidence of harms of screening?
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Table 3. Summaries of current recommendations or guidelines for colorectal cancer screening

Guideline Methods Interval (yr)

Screening for Colorectal Cancer: US FOBT 1
Preventive Ser\flces Task Force Sigmoidoscopy + FOBT 5 (FOBT 3)
Recommendation Statement (2008)

[4] Colonoscopy 10
Do not screen routinely
Older than 85 Do not screen

Furopean guidelines for quality gFOBT 1-2
assurance in colorectal cancer T )
screening and diagnosis (2012) [8] N

Sigmoidoscopy 10
Colonoscopy (limited evidence) 10

A joint Guidelines from the American 50 and older Tests that find polyps and cancer
Cancer Society, the US Multi-Society Sigmoidoscopy 5
Task Force in Colorectal Cancer, and
the American College of Radiology Colonoscopy 10
(2008) [5] Double-contrast barium enema 5

CT colonography 5
Tests that primarily find cancer

FIT 1

gFOBT 1

Stool DNA test 3

Diagnosis and management of gFOBT (-)
colorectal cancer SIGN (2011) [6]

Korean Guidelines for Colorectal 50 and older FOBT (FIT better than gFOBT) (-)
Cancer Screening and Polyp CT colonoaraph _
Detection (2012) [7] Jrepy . 0

Double-contrast barium enema (-)
Colonoscopy 5

FORBT, fecal occult blood test; gFOBT, guiac-based FOBT; HIT, fecal immunochemical test; CT, computed tomog-

raphy.
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Table 3. Deaths from Cc
from Colorectal Cancer

Adenol|

Follow-up f
Time No.
All 2602
<10yr 2602
=10 yr 2031

Cumulative Colorectal-Cancer Mortality (%)

No. at Risk
Adenoma
Nonadenoma

1.6 25.4 deaths
14 Expected from general
12 population (SEER9)
HR 0.47 (95% Cl, 0.26 to 0.80) J
1.0
12 deaths

o
o0

o
o

Observed NPS
adenoma cohort

Observed NPS
nonadenoma cohort

o
P

0)al
=
—_—
>

0.2

0 2 4 6 8 10 12 14 16 18 20
V Years Followed
Scheduled colonoscopy
2602 2358 2100 1808 1246 461
773 733 678 632 420 164

Zauber et al. NEJM 2012 32
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