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Participating in the Webinar

All attendees will be muted and 
will remain in “Listen Only Mode” 

Type your questions here so that the moderator 
can see them. 
Not all questions will be answered but we will get 
to as many as possible. 

A handout with the slides and room to take notes can 
be downloaded from your control panel. 

ACG Virtual Grand Rounds
Join us for upcoming Virtual Grand Rounds!

Visit gi.org/ACGVGR to Register 

Week 22 – Thursday, June 1, 2023
Prior Authorization in GI: Tips from the ACG Prior Authorization Task Force
Faculty: Baharak Moshiree, MD, MSc, FACG, and Stephen T. Amann, MD, FACG
Moderators: Daniel J. Pambianco, MD, FACG, and Dayna S. Early, MD, FACG
At Noon and 8pm Eastern

Week 23 – Thursday, June 8, 2023
Leadership, Diversity, Ethical Care, and Equity
Faculty: Sonali Paul, MD, MS; Cassandra D. Fritz, MD; and Lauren D. Nephew, MD
Moderator: Sophie M. Balzora, MD, FACG
At Noon and 8pm Eastern
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ACG has created presentation-ready, 
semi-customizable MS PowerPoint clinical slide decks 

for your unique teaching and learning needs.

Visit gi.org/ACGSlideDecks to learn more and 
request access to the standard slide decks! 
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Disclosures

*All of the relevant financial relationships listed for these individuals have been mitigated

Douglas J. Robertson, MD, MPH
Freenome: Advisory Board

T.R. Levin, MD, FACG
Freenome: Research Support

The Role of Non-Invasive Modalities in Colorectal 
Cancer Screening

Douglas J. Robertson, MD MPH
Chief, Gastroenterology White River Junction VA 

Medical Center
Professor Of Medicine

Geisel School of Medicine at Dartmouth &
The Dartmouth Institute
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Outline

– Does colorectal cancer screening work?

– Why consider strategies beyond colonoscopy?

– Non-invasive options

– Comparative effectiveness of most common strategies

– Colonoscopy vs FIT and FIT DNA

– FIT vs FIT DNA

– Future options including serology

Screening Intuitively Make Sense When…

• Target disease  is common in the assessed population 

• Associated with high morbidity/mortality

• Has an identifiable and treatable preclinical phase
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Siegel RL et al, CA Cancer J Clin. 2021; 71(1):7-33
Siegel RL et al, Cancer J Clin. 2017; 67:177-193
Ahnen DJ, Am J Gastroenterol 2011;106 :190-8

Colorectal cancer screening makes sense…

5 year
SurvivalDistributionStage

9138Localized

7236Regional

1322Distant

Siegel RL et al, CA Cancer J Clin. 2021; 71(1):7-33
Siegel RL et al, Cancer J Clin. 2017; 67:177-193
Ahnen DJ, Am J Gastroenterol 2011;106 :190-8

Colorectal cancer screening makes sense…

5 year
SurvivalDistributionStage

9138Localized

7236Regional

1322Distant
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Siegel RL et al, Cancer J Clin. 2017; 67:177-193
Ahnen DJ, Am J Gastroenterol 2011;106 :190-8
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Ahnen DJ, Am J Gastroenterol 2011;106 :190-8
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5 year
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Outline

– Does colorectal cancer screening work?

– Why consider strategies beyond colonoscopy?

– Non-invasive options

– Comparative effectiveness of most common strategies

– Colonoscopy vs FIT and FIT DNA

– FIT vs FIT DNA

– Future options including serology

Reasons Why Colonoscopy Might Not Be The Best 
or Only Screening Test
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Reasons Why Colonoscopy Might Not Be The Best 
or Only Screening Test

– Risk/Benefit

– Polyps

– An imperfect ‘gold standard’

If 100 asymptomatic adults undergo screening colonoscopy
how many can benefit?

19
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What is the lifetime risk of colorectal cancer?

% Death% Diagnosis Sex

1.7 
(1 in 59)

4.3 
(1 in 23)

Male

1.6
(1 in 63)

3.9 
(1 in 26)

Female

http://www.cancer.org/cancer/cancerbasics/lifetime-probability-of-developing-or-dying-from-cancer
(accessed on 3/4/2021)

About 4 could benefit
About 96 could only be harmed 

(NEVER destined to get colorectal cancer)

If 100 asymptomatic adults undergo screening colonoscopy
how many can benefit?

21
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Reasons Why Colonoscopy Might Not Be The Best 
or Only Screening Test

– Risk/Benefit

– Polyps

– An imperfect ‘gold standard’

50% of the adult population has at least one adenoma!

• Randomized trial comparing chromocolonoscopy vs. white light 
endoscopy (N=660)

• Primary Outcome: Individuals with ≥1 adenoma

# advanced adenomas 
per patient

(mean)

# adenomas per 
patient (mean)

≥ 1 adenoma

.061.355.5%Chromo

.041.148.4%White Light

Kahi CJ et al, Am J Gastroenterol 2010; 105:1301–1307

23

24

American College of Gastroenterology



5/25/2023

13

Reasons Why Colonoscopy Might Not Be The Best 
or Only Screening Test

– Risk/Benefit

– Polyps

– An imperfect ‘gold standard’

Cancer After Colonoscopy In Those With Adenomas

• ‘Pooling Project’

– 8 large North American studies (N=9167)

– Baseline colonoscopy  with removal of ≥ 1 adenomas and removal of all 
visualized lesions.

– Specified schedule of surveillance colonoscopies

• Mean Follow up ~ 4 years

– End-point data available on adenomas and colorectal cancers detected

• Cancers Detected=58

• Absolute Risk = 6/1000

Robertson DJ et al Gut. 2014 Jun;63(6):949-56
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What is the strongest evidence for 
colorectal cancer screening?

RCT’s

Cohort Studies

Case Control Studies

Cross Sectional Studies

Case Series

St
re

n
gt

h
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f 
Ev

id
en

ce

US based RCT’s of CRC screening modalities

CRC Mortality 
Reduction

Follow-up
(Years)NFrequencyModalitySite

33%1346,551AnnualAnnual
FOBT

Mandel et al

26%11.2154,900Baseline & 
3 or 5 years

Flexible
Sig

Schoen et al

Mandel  et al. N Engl J Med 1993:1365-71
Schoen et al. J Natl Cancer Inst. 2011:1310-22
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OverallPopulationStudy

0.32
(0.24, 0.45)

Nurses & Physician 
Health Studies

Nishiara

0.40
(0.37, 0.43)

SEER-MedicareBaxter

0.33
(0.21, 0.52)

Kaiser PermanenteDoubeni

0.39
(0.35, 0.43)

US VeteransKahi

Nishiara R et al; NEJM 2013; 369:1095-1105
Baxter NN et al;  J Clin Oncol 2012; 30:2664-2669
Doubeni CA et al; Gut. 2016;67(2):291-298
Kahi CH et al; Annals Int Med 2018 doi:10.7326/M17-0723

Colonoscopy & CRC Mortality-US Studies

Bretthauer et al, N Engl J Med 2022; 387:1547-1556
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Intention To Treat Analysis

Intention To Treat Analysis
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Intention To Treat Analysis

Intention To Treat Analysis
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Per Protocol

ControlInvitation to ScreeningOutcome

Risk Ratio10-year risk (%)Cases10-year risk (%)Cases

0.69 
(0.55, 0.83)

1.22 
(1.13, 1.32)

6220.84 
(0.68, 1.00)

102CRC Incidence

0.50 
(0.27, 0.77)

0.30 
(0.26, 0.36)

1570.15 
(0.09, 0.23)

17CRC Mortality

US based RCT’s of CRC screening modalities

CRC Mortality 
Reduction

Follow-up
(Years)NFrequencyModalitySite

33%1346,551
(US Based)

AnnualAnnual
FOBT

Mandel et al

26%11.2154,900
(US Based)

Baseline & 
3 or 5 years

Flexible
Sig

Schoen et al

10%1094,959
(Poland, Norway, Sweden)

BaselineColonoscopyBretthauer

Mandel  et al. N Engl J Med 1993:1365-71
Schoen et al. J Natl Cancer Inst. 2011:1310-22
Bretthauer et al, N Engl J Med 2022; 387:1547-1556
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Outline

– Does colorectal cancer screening work?

– Why consider strategies beyond colonoscopy?

– Non-invasive options

– Comparative effectiveness of most common strategies

– Colonoscopy vs FIT and FIT DNA

– FIT vs FIT DNA

– Future options including serology
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Spada et all; Endoscopy 2020 Vol. 52 Issue 12 Pages 1127-1141

Potential DrawbacksFeatures

Less reliable detection of 
medium sized (6-9 mm 
polyps) and serrated 
neoplasia

Reasonable one-time 
sensitivity for cancer and 
advanced neoplasia 
(multiple studies)

Extracolonic findings & to a 
lesser degree radiation 
exposure

Some evidence of 
improved adherence 
relative to colonoscopy 
(COCOS)

FDA indication for 
screening

Potential DrawbacksFeatures

Significant bowel preparation 
required

Reasonable one-time 
sensitivity for cancer and 
advanced neoplasia (fewer 
studies)

Longer read times-more 
difficult to accomplish same 
day colonoscopy

Reasonable flat/serrated 
lesion detection

No FDA indication for 
screening

CT Colonography Capsule Endoscopy
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Proportion with  polyps ≥ 
10 mm

Proportion with  polyps ≥ 
6mm

Modality

18/133
(13.5%)

42/133 
(31.6%)

Colon Capsule

8/128
(6.3%)

11/128 
(8.6%)

CTC

N=286 evaluable participants
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Proportion with  polyps ≥ 
10 mm

Proportion with  polyps ≥ 
6mm

Modality

18/133
(13.5%)

42/133 
(31.6%)

Colon Capsule

8/128
(6.3%)

11/128 
(8.6%)

CTC

N=286 evaluable participants
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Advantages of FIT relative to  Traditional FOBT

Clinical ImprovementBiologic Advantage

 Highly sensitive for cancer even with single sample testing with 
some devices (improved compliance)

 Maintains specificity even at higher levels of sensitivity (fewer 
false positive tests requiring definitive colon evaluation)

 No need to adjust diet (improved compliance)

Directly measures human 

hemoglobin

Robertson, DJ & Imperiale, TF; Gastroenterology. 2015;149(5):1286-93

Advantages of FIT relative to  Traditional FOBT

Clinical ImprovementBiologic Advantage

 Highly sensitive for cancer even with single sample testing with 
some devices (improved compliance)

 Maintains specificity even at higher levels of sensitivity (fewer 
false positive tests requiring definitive colon evaluation)

 No need to adjust diet (improved compliance)

Directly measures human 

hemoglobin

 No need to adjust drug intake  like NSAID’s or anticoagulants 
(improved compliance)

 Fewer false positives from the upper GI tract (i.e. improved 
specificity)

Hemoglobin released from 

upper GI tract degraded in 

transit

Robertson, DJ & Imperiale, TF; Gastroenterology. 2015;149(5):1286-93
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Advantages of FIT relative to  Traditional FOBT

Clinical ImprovementBiologic Advantage

 Highly sensitive for cancer even with single sample testing with 
some devices (improved compliance)

 Maintains specificity even at higher levels of sensitivity (fewer 
false positive tests requiring definitive colon evaluation)

 No need to adjust diet (improved compliance)

Directly measures human 

hemoglobin

 No need to adjust drug intake  like NSAID’s or anticoagulants 
(improved compliance)

 Fewer false positives from the upper GI tract (i.e. improved 
specificity)

Hemoglobin released from 

upper GI tract degraded in 

transit

 Definition of a positive test can be matched to colonoscopy 
resources

 Opportunity to use quantitative value to stratify risk

Hemoglobin measurement 

can be quantified

 Reduces the likelihood that results are impacted by quality control 
issues

 Facilitates high throughput (e.g. population based)  screening 
efforts

Hemoglobin measurement 

can be automated

Q
u
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ta
ti

ve
 F

IT

Robertson, DJ & Imperiale, TF; Gastroenterology. 2015;149(5):1286-93

Advantages of FIT relative to  Traditional FOBT

Clinical ImprovementBiologic Advantage

 Highly sensitive for cancer even with single sample testing with 
some devices (improved compliance)

 Maintains specificity even at higher levels of sensitivity (fewer 
false positive tests requiring definitive colon evaluation)

 No need to adjust diet (improved compliance)

Directly measures human 

hemoglobin

 No need to adjust drug intake  like NSAID’s or anticoagulants 
(improved compliance)

 Fewer false positives from the upper GI tract (i.e. improved 
specificity)

Hemoglobin released from 

upper GI tract degraded in 

transit

 Definition of a positive test can be matched to colonoscopy 
resources

 Opportunity to use quantitative value to stratify risk

Hemoglobin measurement 

can be quantified

 Reduces the likelihood that results are impacted by quality control 
issues

 Facilitates high throughput (e.g. population based)  screening 
efforts

Hemoglobin measurement 

can be automated

Q
u

an
ti

ta
ti

ve
 F

IT

Robertson, DJ & Imperiale, TF; Gastroenterology. 2015;149(5):1286-93

47

48

American College of Gastroenterology



5/25/2023

25

Imperiale et al, Ann Intern Med 2019 Vol. 170 Issue 5 Pages 319-329

Test characteristics of FIT: Meta-analysis

SpecificitySensitivityOutcomeInformative StudiesFIT Threshold

0.95 (0.92, 0.96)0.75 (0.61, 0.86)Colorectal Cancer1420 µg/gm

0.95 (0.93, 0.96)0.25 (0.20, 0.31)Advanced Adenoma1520 µg/gm

Imperiale et al, Ann Intern Med 2019 Vol. 170 Issue 5 Pages 319-329
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Methylated genes
NDRG4
BMP3

KRAS

Hemoglobin

FIT
Sensitivity

FIT-Fecal DNA 
Sensitivity

74% (62-84)92% (83-98)*Cancer

24% (21-27)42% (39-46)**Advanced precancer

5%42%**Sessile serrated polyps ≥1cm

FIT-Fecal DNA Test vs. FIT

N=9989
*p=0.002               **p<0.001 Imperiale et al NEJM 2014;370(14):1287
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FIT
Sensitivity

FIT-Fecal DNA 
Sensitivity

74% (62-84)92% (83-98)*Cancer

24% (21-27)42% (39-46)**Advanced precancer

5%42%**Sessile serrated polyps ≥1cm

SpecificitySpecificity

95% (94-95)87% (86-87)**All nonadvanced lesions or normal exam

FIT-Fecal DNA Test vs. FIT

N=9989
*p=0.002               **p<0.001 Imperiale et al NEJM 2014;370(14):1287

Outline

– Does colorectal cancer screening work?

– Why consider strategies beyond colonoscopy?

– Non-invasive options

– Comparative effectiveness of most common strategies

– Colonoscopy vs FIT and FIT DNA

– FIT vs FIT DNA

– Future options including serology
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Comparative Effectiveness

FIT vs. colonoscopy
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Adapted from Robertson DJ et al Gut 2015;64:982-990

Adapted from Robertson DJ et al Gut 2015;64:982-990
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N Engl J Med 2012;366:697

FIT (N=26,599)Colonoscopy (N=26,703)

Participation

Cancer Detection

Advanced 
Adenoma

N Engl J Med 2012;366:697

FIT (N=26,599)Colonoscopy (N=26,703)

34.2%24.6%Participation

Cancer Detection

Advanced 
Adenoma
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N Engl J Med 2012;366:697

FIT (N=26,599)Colonoscopy (N=26,703)

34.2%24.6%Participation

33 
(1 by cross-over 
to colonoscopy)

30 
(4 by crossover to FIT)

Cancer Detection

Advanced 
Adenoma

N Engl J Med 2012;366:697

FIT (N=26,599)Colonoscopy (N=26,703)

34.2%24.6%Participation

33 
(1 by cross-over 
to colonoscopy)

30 
(4 by crossover to FIT)

Cancer Detection

231514
Advanced 
Adenoma
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Adapted from Robertson DJ et al Gut 2015;64:982-990

Adapted from Robertson DJ et al Gut 2015;64:982-990
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Relative RiskFIT (N=60,300)Colonoscopy (N=31,400)

NR33,383 (55.5%)†10,679 (35.1%)Participation

Cancer Detection

Advanced Adenoma

Forsberg et al Lancet Gastroenterol Hepatol 2022;7:513-521
† % of those received a FIT (N=60,137)

Intention To Screen Analysis

Relative RiskFIT (N=60,300)Colonoscopy (N=31,400)

NR33,383 (55.5%)†10,679 (35.1%)Participation

0.78, 
95% CI 0.56, 1.09

121 (0.20%)49 (0.16%)Cancer Detection

Advanced Adenoma

Forsberg et al Lancet Gastroenterol Hepatol 2022;7:513-521
† % of those received a FIT (N=60,137)

Intention To Screen Analysis
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Relative RiskFIT (N=60,300)Colonoscopy (N=31,400)

NR33,383 (55.5%)†10,679 (35.1%)Participation

0.78, 
95% CI 0.56, 1.09

121 (0.20%)49 (0.16%)Cancer Detection

1.27, 
95 % CI 1.15, 1.41

968 (1.61%)637 (2.05%)Advanced Adenoma

Forsberg et al Lancet Gastroenterol Hepatol 2022;7:513-521
† % of those received a FIT (N=60,137)

Intention To Screen Analysis

Adapted from Robertson DJ et al Gut 2015;64:982-990
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Adapted from Robertson DJ et al Gut 2015;64:982-990

Dominitz JD & Robertson DJ et al; DDW Abstract 1258 
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Comparative Effectiveness

Comparative Effectiveness

Adapted from Knudsen, AB et al JAMA 2021 Vol. 325 Issue 19 Pages 1998-2011
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Adapted from Knudsen, AB et al JAMA 2021 Vol. 325 Issue 19 Pages 1998-2011

73

74

American College of Gastroenterology



5/25/2023

38

Adapted from Knudsen, AB et al JAMA 2021 Vol. 325 Issue 19 Pages 1998-2011

In 1000 individuals a 
strategy of colonoscopy 
relative to FIT averts 2 

death at a cost of roughly 
2000 extra colonoscopy

Adapted from Knudsen, AB et al JAMA 2021 Vol. 325 Issue 19 Pages 1998-2011
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In 1000 individuals a 
strategy of colonoscopy 
relative to FIT averts 2 

death at a cost of roughly 
2000 extra colonoscopy

Adapted from Knudsen, AB et al JAMA 2021 Vol. 325 Issue 19 Pages 1998-2011&
Lin, LA et al JAMA 2021 Vol. 325 Issue 19 Pages 1978-1998

FIT vs. MT-DNA
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In 1000 individuals a 
strategy of FIT relative 

to MT-DNA averts 1 
death at a cost of 
roughly 20 extra 

colonoscopy

Davidson MJ et al; JAMA 2021 Vol. 325 Issue 19 Pages 1965-1977

In 1000 individuals a 
strategy of colonoscopy 
relative to FIT averts 2 

death at a cost of 
roughly 2000 extra 

colonoscopy

In 1000 individuals a 
strategy of FIT relative 

to MT-DNA averts 1 
death at a cost of 
roughly 20 extra 

colonoscopy
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Outline

– Does colorectal cancer screening work?

– Why consider strategies beyond colonoscopy?

– Non-invasive options

– Comparative effectiveness of most common strategies

– Colonoscopy vs FIT and FIT DNA

– FIT vs FIT DNA

– Future options including serology

Future of Non-Invasive CRC Screening

• Modify current screening tests

• Modify approach to current screening tests

• Implement new screening tests

85
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Test characteristics of FIT: Meta-analysis

SpecificitySensitivityOutcomeInformative StudiesFIT Threshold

0.95 (0.92, 0.96)0.75 (0.61, 0.86)Colorectal Cancer1420 µg/gm

0.95 (0.93, 0.96)0.25 (0.20, 0.31)Advanced Adenoma1520 µg/gm

Imperiale et al, Ann Intern Med 2019 Vol. 170 Issue 5 Pages 319-329

Adjusting FIT positivity threshold

SpecificitySensitivityOutcomeInformative StudiesFIT Threshold

0.95 (0.92, 0.96)0.75 (0.61, 0.86)Colorectal Cancer1420 µg/gm

Colorectal Cancer10 µg/gm

0.95 (0.93, 0.96)0.25 (0.20, 0.31)Advanced Adenoma1520 µg/gm

Advanced Adenoma10 µg/gm

Imperiale et al, Ann Intern Med 2019 Vol. 170 Issue 5 Pages 319-329
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Adjusting FIT positivity threshold

SpecificitySensitivityOutcomeInformative StudiesFIT Threshold

0.95 (0.92, 0.96)0.75 (0.61, 0.86)Colorectal Cancer1420 µg/gm

0.90 (0.86, 0.93)0.91 (0.84, 0.95)Colorectal Cancer1610 µg/gm

0.95 (0.93, 0.96)0.25 (0.20, 0.31)Advanced Adenoma1520 µg/gm

0.90 (0.87, 0.93)0.40 (0.33, 0.47)Advanced Adenoma1710 µg/gm

Imperiale et al, Ann Intern Med 2019 Vol. 170 Issue 5 Pages 319-329

https://www.exactsciences.com/Pipeline-and-Data/Cologuard-2-0 accessed 5/13/2023

NCT  04144738
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Future of Non-invasive CRC Screening

• Modify current non-invasive screening tests

• Modify approach to current screening tests

• Implement new non-invasive screening tests

How We Generally Think About CRC Screening 
Options

91
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• 22 studies (17 original risk scores)

• Commonly included factors: age, 
sex, family history, BMI and 
smoking

• Area under the curve ranged from 
0.62, 0.77

InterpretationScore

No discrimination0.5

Acceptable0.7-0.8

Excellent0.8-0.9

Outstanding>0.9

Peng et al, Am J Gastroenterol 2018 Vol. 113 Issue 12 Pages 1788-1800
Mandrekar JN. Journal of Thoracic Oncology. 2010;5(9):1315-6

• Applied the Asia Pacific Colorectal Screening Scoring System to 
asymptomatic individuals (n=5657)

– 4434 based on lower risk score sent to  FIT

• 503 FIT positive

– 1766 based on higher risk score sent to colonoscopy

• Using this approach, 71% with advanced neoplasia and 95% of 
those with cancer underwent early colonoscopy

Gastroenterology. 2016;150(3):617-625
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How We Generally Think About CRC Screening 
Options

95
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Future of CRC Screening

• Modify current screening tests

• Modify approach to current screening tests

• Implement new screening tests

97
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OptionsDomain

Blood
Stool
Urine
Breath

“Where”

Genetic/Epigenetic Signals
circulating tumor cells
cell free DNA

methylation
micoRNA
Germline markers

low penetrance SNP’s
Volatile Organic Metabolites

“What”

Single vs Multi-marker panels
AI/Deep Learning

Reverse Transcriptase PCR
Genome Wide Association Studies

“How”

This Photo by Unknown Author is licensed under CC BY-NC-
ND

Figure adapted from Nat Rev Gastroenterol Hepatol. 2011 
Oct 18;8(12):686-700.

99

100

American College of Gastroenterology



5/25/2023

51

Sept 9 Serology
PRESEPT Study

Sensitivity
N Total

in Population
N detected 
by Sept 9Outcome

50.9%5327Cancer

36.4%
57.1%
58.3%
80.0%

22
14
12
5

8
8
7
4

Cancer by Stage
I
II
III
IV

9.6%31430Advanced Adenoma

7.7%20916Nonadvanced Adenoma

Detects only 50% of cancers with better detection of late stage cancer

N=6874

Church et al,  Gut 2014;63:317

P. S. Liang et al ; Clin Gastroenterol Hepatol 2023 
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Examples of Blood Based Tests in Development

CommentsCurrent TrialCRC vs. MulticancerMethod (Name)Company/Test

N=25000 with 
completion target 
2022

PREEMPT 
NCT04369053

CRC specificCell free DNA, 
protein/AI

Freenome

N=10000 with target 
completion 2024

ECLIPSE
NCT04136002

CRC specificCirculating Tumor 
DNA (LUNAR)

Guardant

Large Case/Control 
study with target 
completion 2022

NCT04213326Multi-cancerCirculating Tumor 
DNA; Proteins

CancerSeek

PATHFINDER 
NCT04241796

Multi-cancerCirculating Tumor 
DNA; Proteins

GRAIL

A. Shaukat and T. R. Levin, Nat Rev Gastroenterol Hepatol 2022 

ECLIPSE (NCT 04136002)
Cell Free DNA Serology

55%

100% 100% 100%

Stage 1 Stage 2 Stage 3 Stage 4

Chung D et al; DDW abstract 913e

Overall Sensitivity for 
cancer = 80%

Overall Specificity for 
absence of cancer or 
advanced lesions = 90%

Overall Sensitivity for 
advanced lesions = 13%
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Multi-cancer early detection tests 
(MCEDs)

Image from Br J Cancer 2021 Vol. 124 Issue 9 Pages 1475-1477

• “CancerSEEK”

– Uses PCR based assays to assess multiple regions of 
“driver genes” (circulating tumor DNA) commonly 
mutated in 8 cancer types

– Combined with an immunoassay platform of 39 
proteins known to be important in carcinogenesis

– Applied in 1005 non metastatic cancer patients and 
812 healthy controls

Cohen et al, Science 2018;359:926-930
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Cohen et al, Science 2018;359:926-930

Pathfinder Study-NCT04241796

• Evaluate a MCED (> 50 cancer types) with a blood test incorporating cfDNA and 
machine learning 

– Outcomes include test characteristics and diagnostic testing burden

• Results

– N=6621; 92 (1.7%) with a positive result

– Within one year

• 35/92 found with cancer

False Positives (N=57)True Positives (N=35)Diagnostic Testing

93.090.9> 1 imaging test; %

29.881.8> 1 invasive proc; %

162 days57 daysMedian time to resolution

Schrag, D., et al. Annals of Oncology 33 (2022): S961.
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Conclusions

• Colorectal cancer screening works

– Randomized Controlled trials of Colonoscopy, FS and FOBT

• There are options beyond colonoscopy

• Comparative Effectiveness

– A close call with trials coming

• Future of screening

– Improvement in current tests, personalization and new blood-based 
options on the horizon

Questions

Douglas J. Robertson, MD, MPH

T.R. Levin, MD, FACG
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