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What is screening?

“The application of tests, examinations or other procedures... to sort out apparently well persons
who probably have a disease from those who probably do not.” (Wilson and Jungner, 1968)

Major health problem

Natural history understood

Suitable screening test

Effective treatment exists

Reduces disease incidence and disease-related mortality

Cost-effective

Ongoing process




Why do we screen?

Lifetime incidence 5%

Majority of cases occur after 50 years-old

One-third of patients with colorectal cancer die from the disease
Colon screening is cost effective

Colorectal cancer is a PREVENTABLE disease!

Goals:
To reduce colorectal cancer incidence and mortality
Detect early stage and curable cancers
Detect pre-cancerous lesions
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People Will Develop
Colon Cancer.

39%

DIAGNOSED AT AN EARLY STAGE
PARTLY DUE TO LOW TESTING RATES




|\/| yt h We are screening for colorectal cancer




APC KRAS p53
mutation miutation mutation

Large Adenocarcinoma
apithelium adenoma

Figure 23-1. Schematic representation of the traditional adenoma-to-carcinoma
sequence resulting in chromosomal instability.




Who do we screen?

Who is an average-risk individual?
No family or personal history of colon cancer

No personal history of colon adenoma
No inflammatory bowel disease
No symptoms




Who do we screen?

50 yea s-O I d ? Since 1975 CRC rates have:

Increased for those under the age of 50

U.S. Preventive Services USPSTF Bulletin
TASK FORCE An independent, volunteer panel of national experts
in prevention and evidence-based medicine

U.S. Preventive Services Task Force Issues Draft

Recommendation on Screening for Calorectal Cancer
Colorectal cancer screening saves lives, and adults age @ b 75 should be screened

ASCRS

American Society of
Colon & Rectal Surgeons

*In 2018, secondary to new data on the i sed risks of colon cancer in those under 50, the American Society of Colon

and Rectal Surgery changed rec

P
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Percent of New Cases by Age Group: Colorectal Cancer
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Screening modalities

Fecal occult blood test or fecal immunochemical test
Yearly

Sigmoidoscopy
Every 5 years

Colonoscopy
Every 10 years

Virtual colonoscopy
Every 5 years

Fecal DNA
Every 1 or 3 years
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Fecal occult blood test (FOBT)

Aimed at detecting subtle blood loss in Gl tract
Requires at least 2 mL of blood loss a day to become positive

Strict dietary adjustments prior to collecting sample

Poor sensitivity

Repeat annual testing
Compliance?
Costs:

If positive, will need colonoscopy within 1 year of abnormal result

Studies report only 25-59% of patients with a positive FOBT receive diagnostic evaluation ?

1 Miglioretti DL, et al. Improvement in the diagnostic evaluation of a positive fecal occult blood test in an integrated health care organization. Med Care. 2008;46( 9 Suppl 1): S91- 6.




Fecal occult blood test (FOBT)

Several randomized controlled trials demonstrating a benefit of FOBT in reducing mortality
from colorectal cancer 12

Approximately 15% reduction

Likely due to FOBT with subsequent follow-up colonoscopy

Much of the data on FOBT was published in the 1990s
Data collected in the 1970-80s

1Kronborg O, et al. Randomised study of screening for colorectal cancer with fecal-occult-blood test. Lancet. 1996;348(9040): 1467-71.
2Hardcastle JD, et al. Randomised controlled trial of fecal-occult-blood screening for colorectal cancer. Lancet. 1996;348(9040): 1472-7.




Fecal immunochemical test (FIT)

Utilizes specific antibodies to detect globin

Has replaced most FOBT tests
Improved detection of hemoglobin compared to gFOBT

Increased sensitivity and specificity

Can pick up as little as 0.3 mL of blood in stool

No requirements for dietary restrictions

Overall accuracy 95% 1!
79% sensitivity and 94% specificity

Adenoma detection only 28% 2

No good data suggesting that FIT lowers colon cancer mortality

1Lee JK, et al. Accuracy of fecal immunochemical tests for colorectal cancer: systematic review and meta-analysis. Ann Intern Med. 2014;160(3): 171.
2Rennert G. Fecal occult blood screening— trial evidence, practice and beyond. Recent Results Cancer Res. 2003;163: 248— 53. discussion 64-6.




Sigmoidoscopy

Examines only 1/3 of the colon

Benefits:
More tolerable to perform without sedation
Can be performed by variety of operators
Minimal bowel preparation

If adenoma detected, requires formal colonoscopy

Does not evaluate the more proximal colon




Sigmoidoscopy

Large RCT demonstrated 21% reduction in colorectal cancer incidence and 26% reduction in
mortality !

Mortality from proximal colorectal cancer was not affected
Morality reduction of 50% for only distal colorectal cancer

Recent RCT compared flexible sigmoidoscopy +/- FOBT 2
63% adherence

28% reduction in colorectal cancer
12% reduction in mortality

No difference between flexible sigmoidoscopy alone or in combination with FOBT

1Schoen RE, et al. Colorectal-cancer incidence and mortality with screening flexible sigmoidoscopy. N Engl J Med. 2012;366(25): 2345-57.
2Holme @, et al. Effect of flexible sigmoidoscopy screening on colorectal cancer incidence and mortality: a randomized clinical trial. JAMA. 2014;312(6): 606—15.




Stool DNA testing

Most recent advancement

Use DNA testing of stool samples
Tests for DNA mutations and methylations of common genes associated with colorectal cancer

Requires large stool sample (mailed)
No dietary restrictions

False positives (more than FIT)
16% of all tests are positive, 66-75% of which are false positives *

Polyps >1 cm can be detected %3
Sensitivity 57%

1 Imperiale TF, et al. Multitarget stool DNA testing for colorectal-cancer screening. N Engl J Med. 2014 Apr 3;370(14):1287-97.
2 Heigh R, et al. Detection of colorectal serrated polyps by stool DNA testing: comparison with fecal immunochemical testing for occult blood (FIT). PLoS One. 2014;9(1): e85659.
3 Lidgard GP, et al. Clinical performance of an automated stool DNA assay for detection of colorectal neoplasia. Clin Gastroenterol Hepatol. 2013;11( 10): 1313- 8.
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Stool DNA
testing

“Multitarget Stool DNA Testing for
Colorectal-Cancer Screening”
(Imperiale et. al., NEJM 2014)

RCT of FIT vs stool DNA

All patients received colonoscopy
as gold standard

Table 1. Sensitivity and Specificity of the Multitarget Stool DNA Test and the Fecal Inmunochemical Test (FIT)
for the Most Advanced Findings on Colonoscopy.

Most Advanced Finding

Colorectal cancer
Any
Stage | to IlI*

Colorectal cancer and
high-grade dysplasia

Advanced precancerous lesionst

Nonadvanced adenoma

All nonadvanced adenomas,
non-neoplastic findings,
and negative results on
colonoscopy

Negative results on colonoscopy

Colonoscopy
(N =9989)

Multitarget DNA Test
(N=9989)

Positive Sensitivity
Results (95% Cl)

Positive
Results

FIT
(N=9989)

Sensitivity
(95% Cl)

no. %

60 83.0—97.5)

56 93.3 (83.8-98.2)
87 83.7 (75.1-90.2)

38.9-46.0)
15.9-18.6)

Specificity
(95% Cl)

86.6 (85.9-87.2)

89.8 (88.9-90.7)

no.

48
44
66

%

73.8 (61.5-84.0)
73.3 (60.3-83.9)
63.5 (53.5-72.7)

23.8 (20.8-27.0)
7.6 (6.7-8.6)

Specificity
(95% ClI)

94.9 (94.4-95.3)

96.4 (95.8-96.9)

Imperiale TF, et al. Multitarget stool DNA testing for colorectal-cancer screening. N Engl J Med. 2014 Apr 3;370(14):1287-97.




Stool DNA testing

PROS

Non-invasive
Does not require bowel preparation
Can be done at home

Better than FIT

More patient willingness

CONS

Not preventative

Advanced adenoma detection 42%
Adenoma detection 17%

Subsequent diagnostic colonoscopy required

Not therapeutic




CT colonography/Virtual colonoscopy




CT colonography/Virtual colonoscopy

“Minimally invasive”
Uses CT to generate 2D images with 3D reconstruction
Still requires bowel preparation

Requires distention of colon
Rectal catheter insertion to allow for manual/automatic continuous inflation carbon dioxide

If polyps are detected, therapeutic colonoscopy is required




CT colonography/Virtual colonoscopy

American College of Radiology Imaging Network national multicenter CTC trial assessed over
2500 patients !

Sensitivity of 90% for polyp or cancer detection 21 cm and 78% for 26 mm

Another study looked at outcomes in 1000 cases where screening CTC exams were negative 2
1 internal cancer and 11 large adenomas were noted after a mean follow-up of 4.7 years

CTC has a current 5-year screening interval

1Johnson CD, et al. Accuracy of CT colonography for detection of large adenomas and cancers. N Engl J Med. 2008;359(12): 1207-17.
2Kim DH, et al. Five year colorectal cancer outcomes in a large negative CT colonography screening cohort. Eur Radiol. 2012;22(7): 1488-94.




CT colonography/Virtual colonoscopy

Extracolonic findings
Approximately 66% of scans will find something incidental
Additional workup in about 25%
Clinically relevant in 2-3%

Screening other organs?
AAA

Liver disease




CT colonography/Virtual colonoscopy

PROS CONS

Has the ability to detect polyps Not therapeutic

“Minimally invasive” Needs bowel preparation

No sedation needed Has not been widely accepted/utilized

Extracolonic findings Extracolonic findings




Colonoscopy

PROS

Highest sensitivity for cancer and all pre-
cancerous lesions
Multiple studies

Both diagnostic and therapeutic at the same
time

Up to 10 years between evaluations

CONS

Requires full bowel preparation

Complications
Perforation
Bleeding

Discomfort



M yt h The prep is horrible
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CANCER Quick Facts
PREVENTION | Colorectal Cancer (CRC) Screening in Iowa
W@R:KS Behavioral Risk Factor Surveillance System - 2016

. . Estimated CRC Screening Test Use by
CRC screening test use* in Iowa has 66.3 . - County, 2014

increased since 2012. : : Legend

In 2016, 68.2% of age-eligible residents had a current CRC 6 [E)ErnEEhey
screening test. 293,000 residents were not currently screened. b } 4 54?1 T‘I::;‘%'I
Whites and Hispanic/Latinos were similar when it came to 2012 2014 2016 [CJ61.3-542
having a current screening test. Screening occurred more Ez;;’g?
frequently in women and people aged 65 to 75, who were Percentage of Population Screened W6 98

likely insured by Medicare. — LS — lowa

i - . County-level CRC testing prevalence was
CRC sty test use, by :‘acelethmc:.ty: CRC screening test use, b? sex: derived from small-area estimate models
(Berkowitz, et al. CEBP 2018)

Whites (69.0%) 2012 -69.2% 2012 -63.3%
2014 —68.6% 2014 — 66.1% Factors that affect CRC screening:

Hispanic Latinos (69.0%) 2016 - 68.2% 2016 — 68.1% Data on factors—such as poverty,
educational level, and insurancestatus—
. . " . that affect who gets CRC screening tests are
CRC screening test use, by insurance status: CRC screening test use, by age: e W
X .8

50to 64 Years (64.2%) CRC Screening Info and Resources:
Insured (66.4%) . . . -
I 55 to 75 Years (75.8%) lowa Comprehensive Cancer Contral Program
www.cde.gov/cancer/ncecp
Uninsured (21.7%) Men and women aged 65 to 75 years were eligible for www.cde.pov/cancer/creep
Medicare insurance.

Learn more about CRC incidence and

mortality at COC's Cancer Data
*Proportion of people who reported completing a screening test for CRC among all people who could be screened based on age (50— 75 years). v Tt el
People who were current with CRC screening in 2016 either received a home-based blood stool test within the past year; o colonoscopy within RNV R
the past 10 years; or sigmoidoscopy within the past 5 years combined with o blood stool test within in the past 3 years (2008 US Preventive

Lervices Task Force Recommendations).

e a Centers for Disease
Comprehensive Control and Pravention
Mational Center for Chronic

COC WONDER . Cance]_‘ Cont[‘ol X 8 Diszase Prevention and

L.5. Census Bureau,
G Health Promaotion

Behavioral Risk Factor Surveillance System
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Sociodemographic Disparities in CRC Screening

Adults receiving colorectal cancer screening based on the most recent guidelines | Adults receiving colorectal cancer screening based on the most recent guidelines
(age-adjusted, percent, 50-75 years) (age-adjusted, percent, 50-75 years)
By Race/Ethnicity By Family income (percent poverty threshold)

Year: 2018 Year: 2018

2020 Target=70.5 2020 Target=70.5

American Asian only 2 or more Hispanic or Black or White only,
Indian or races Latino African not Hispanic
Alaska Native American or Latino
only only, not
Hispanic or
Latino

Data Source: National Health Interview Survey (NHIS), CDC/NCHS




Social Determinants of Health

Social policies
Structural racism

Discrimination

Health literacy
Employment status

Poverty

|
|

EQUALITY EQUITY

| i ([ ¥ !

Living environment

Access to high-quality healthcare

Medical mistrust




M yt h Colorectal cancer screening is equally obtainable and widely

available to everyone




Barriers to Screening

+» Lack of knowledge ¢ Access to screening tests Knowledge
+* Beliefs and cultural factors +¢» Colonoscopy capacity Beliefs
Practice setting

J

¢ Education +¢ Cost and insurance policy

+* Health literacy Counseling practices

X Lack of recommendation
Discrimination
Time constraints
Perceived need

Referral practices

Lack of support

X/
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X/
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%
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*%* Language
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*¢ Cost and lack of insurance
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A

May, FP, et al. Disparities in Colorectal Cancer Screening in the United States Before and After Implementation of the Affordable Care Act. CGH. 2020;18(8): P1796-1804.




Effect of Medicaid Expansion on
#ColorectalCancer Screening Rates

ACA's Medicaid Expansion Leads to Earlier Diagnosis and
Improved Access to Treatment of Colon Cancer

States with ACA Medicaid Medicaid Expansion States: Black respondents in
Expansion compared to Overall Screening: Early vs. 2014 expansion: Data comparisons among low-income adults with Medicaid coverage
i . [ oy o Study conclusions
those without: +4% +8.1% vs. -1.5% B pemilors Stitan Non-Expansicn Stat Medcald expansion
4,438 patierts nesiding in 19 st BT patierts residing in 19 shafes
& Increase in eanly-stage
codon cancer diagnoses it b Ll A L o ;ﬂ Better treatment options
| . HERe [l::l-;-] More surgical patients had Praportion of patierits 1 Improved quality of care
& 7 nispanic respondents. =4 minimally invasive surgary treated in less than 30 days Longer
Low Income Screening in - decreased .

Expansion States:
! +5.7%

No significant change [lj Fawer patients underwent

urgent operations Palliative care for

quality of lifa

Ertmncurce: Mationsl Cancer
Drabnbone (MCOR:

Behavicral Risk Surveillance

System telephone survey used [HSEASES
to compare screening rates COL( N &

RECTUM




Multiracial/other

AlAN

NW/P1

Asian

Hispanic

Black BOE%

White 63.9%

Tatal B1.1%

I I I

30 40% 0% G0
Colorectal cancer screening uplake (%)

[[ Pre-ACA screening (2008) [l Post-ACA implementation increases (2016) || Remaining gap to 80% in every community

Figure 1. Progress toward achieving equity in colorectal cancer screening across racial/ethnic groups in the United States.
Data from May et al’ demonstrate pre-Patient Protection and Affordable Care Act variation in screening rates across racial/
ethnic groups, with rates consistently lower for non-Hispanic whites compared with other groups. After implementation of ACA
in 2010, screening rates improved across all racial/ethnic groups bet 2008 and 2016. However, disparities between non-
Hispanic whites and racial/ethnic groups persisted, and even got worse for some groups. The range of remaining gaps be-
tween current rates of screening and achieving equity in screening, defined as reaching 80% screening in every community, is
much larger for racial/ethnic minorities (11.0%-26.6%) compared with whites (9.6%). These data suggest that substantial
investments need to be made to target implementation of evidence-based interventions for achieving health equity in CRC
screening. Al, American Indians; AN, Alaska Natives; NH, Native Hawaiian; Pl, Pacific Islanders.

Demb J, Gupta S. Racial and Ethnic Disparities in Colorectal Cancer Screening Pose Persistent Challenges to Health Equity. CGH. 2020;18(8): P1691-93.




Cancer Screenings in the U.S.

. Breast Cancer Screenings - 2020 2019 2018 2017 === Mean Weekly Screening Volume 2017-Jan 19, 2020
15,000

10,000
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“Delayed cancer screenings.” Epic Health Research Network. (May 2020). Retrieved from: https://ehrn.org/articles/delays-in-preventive-cancer-screenings-during-covid-19-pandemic.




Cancer Screenings in the U.S.

- 7020 2019 2018 207 === Mean Weekly Screening Volume 2017-Jan 19,2020

Breast Cancer Screenings

285,000 ¢ Estimated Missed Screenings
40,000

0 Week in Year

Colon Cancer Screenings

- N Screening in

10000 "—-—'

- | the times of

0
0 Weekin Year C O V | D
Cervical Cancer Screenings

6,000 40,000 ¢ Estimated Missed Screenings

4000
2000

0
0 Week in Year

“Delayed cancer screenings.” Epic Health Research Network. (May 2020). Retrieved from: https://ehrn.org/articles/delays-in-preventive-cancer-screenings-during-covid-19-pandemic.
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Summary

Colon screening reduces colorectal cancer incidence and mortality
Colon screening is cost-effective

Screening modalities
Colonoscopy is the gold standard
Ordering providers should know the data when ordering different screening tests

45 is the new 50

Health equity is important for improving healthcare outcomes

Thank you to the primary care providers!
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But, a colonoscopy is by far the best.

_It alwag!s seems
Screeni ng impossible until
X itis done.
saves llves ! - Nelson Mandela
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