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Outline 

• Updated USPSTF CRC screening guidelines

• Advancing technologies in CRC screening 
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2021 Update to the USPSTF Colorectal 
Cancer Screening Guidelines



2021 Colorectal Cancer Screening Guidelines
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USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 
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USPSTF Grading System 

CDC. High Quality Care: Access and Delivery. 2020.
USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 



2021 Colorectal Cancer Screening Guidelines
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Emphasis on “Two-Step” Process

Abnormal (i.e. positive) 
non-colonoscopic screening test result

Follow-up colonoscopy 
to detect polyps and 

CRC
drfolamay

USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 



SEER 9 delay-adjusted rates, 1975-2012; 2-year averages.
Siegel, R. Risk Factors for and Etiology of Early Onset CRC. DDW2021. 
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Changing Epidemiology of Disease



Murphy, CC. Risk Factors for and Etiology of Early Onset CRC. DDW 2021.
Murphy, CC. Gastroenterology. 2018.

EOCRC Increases Successively Across 
Birth Cohorts 
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American Cancer Society
Recommendations (2018)

ACS, 2018. 
USPSTF. Screening for Colorectal Cancer. JAMA. 2016. 
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Basis of USPSTF Recommendations

• Two commissioned reports:
1) Systematic review to evaluate the benefits and harms of screening in 

adults 40 years or older.
a) Effectiveness of screening tests
b) Comparative effectiveness of screening tests 
c) Accuracy of various screening tests to detect CRC and adenoma
d) Serious harms of different screening tests. 

2) Comparative modeling report from the CISNET Colorectal Cancer 
Working Group for life-years gained, CRC cases/deaths averted, 
colonoscopy burden, harms for different starting and stopping ages for 
various screening strategies. 

drfolamay USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 
Anderson, J. CRC Screening and Surveillance. DDW 2021.



Lin JS et al. Agency for Healthcare Research and Quality; 2021.

Systematic Review: Summary of Evidence
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Modeling Analysis: 2016 v. 2021

drfolamay Knudsen et al. 
JAMA. 2021



When to Stop Screening 

• CRC risk
• History of prior screening
• Life expectance/comorbidity
• Patient preferences 

drfolamay USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 
Anderson, J. CRC Screening and Surveillance. DDW 2021.

Selective 
screening for 
age 76 to 85



Excess Risks of Colonoscopy Complications

drfolamay USPSTF. Screening for Colorectal Cancer. JAMA. 2021. 
Anderson, J. CRC Screening and Surveillance. DDW 2021.



Advancing Technologies in CRC 
Prevention and Control



Blood-based DNA Biomarkers for 
Colorectal Cancer Screening

• Methylated Septin9 (mSEPT9) is a 
sensitive and specific biomarker for 
the detection of EOCRC

• Detected in 89% EOCRC cases 
(compared to 15% controls)

• Sensitivity: 91%
• Specificity: 89%
• PPV: 96%
• NPV: 75%

Loomans-Kroop et al. DDW2021. 
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ASGE/ACG Taskforce Quality Indicators
Pre-procedure

Indication documented 
Informed consent obtained
Surveillance interval

Intra-procedure
Bowel Preparation quality
Cecal intubation rate 
Adenoma detection rate
Withdrawal time

Post-procedure
Perforation incidence 
Post-polypectomy bleed incidence 
Post-polypectomy bleed requiring surgery
Surveillance interval recommendation

ADR
CRC Incidence
CRC Mortality 

Focus on High-Quality Colonoscopy
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ASGE/ACG, 2015. 



Technologies for Screening Colonoscopy

Endoscopes that Increase Mucosal Visualization
Multiple lenses colonoscope systems
Retroview colonoscope systems
Wide angle views
Short turn radius

Accessory Devices
Transparent caps
Endocuff
Endorings
G-Eye
Third eye panoramic
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Sharma P. Digital Technologies and AI. DDW2021.
Kaminski M, UEG week, Spain 2019.

Artificial Intelligence in Colonoscopy
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AI Records Procedure Start Time 
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Berzin T. Digital 
Technologies and 
AI. DDW2021.



AI Challenges to Improve Prep

Berzin T. Digital Technologies and AI. DDW2021.
Zhou et al. GIE. 2020.

Boston Bowel Preparation Scale (BBPS) or Ottawa Bowel Preparation 
Scale (OBPS) scores every 30 seconds and cumulatively
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AI Identifies Landmarks and Marks Time

Berzin T. Digital 
Technologies and 
AI. DDW2021.drfolamay



Assessing Withdrawal Time

Sharma P. Digital 
Technologies and AI. 
DDW2021.
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Polyp Detection During Colonoscopy

Sharma P. Digital Technologies and AI. DDW2021.
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Sharma P. Digital Technologies and AI. DDW2021.
Barua et al, Endoscopy, 2020. 
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AI for Polyp Detection: 
Systematic Review and Meta-Analysis 



Characterization of Colorectal Polyps by AI

Berzin T. Digital 
Technologies 
and AI. 
DDW2021.
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Berzin T. Digital 
Technologies and AI. 
DDW2021.
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Characterization of Colorectal Polyps by AI



Berzin T. Digital 
Technologies and AI. 
DDW2021.
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AI Records Procedure End Time 



Berzin T. Digital Technologies and AI. DDW2021.

Current Workflow for Screening Colonoscopy



Berzin T. Digital Technologies and AI. DDW2021.
Credits: Karnes/Docbot.

Future Workflow for Screening Colonoscopy



Potential Downsides of AI

• False positive findings

• Missed lesions

• Biased algorithms

• Variable access to AI technologies

• Greater disparities by income and race/ethnicity

• Diminishing procedural skill

Berzin T. Digital Technologies and AI. DDW2021.
Sharma P. Digital Technologies and AI. DDW2021.
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Summary

• New USPSTF CRC screening guidelines (2021) recommend the 
initiation of screening at age 45 for average-risk Americans 
(grade B).

• The age to stop screening remains debated but selective 
screening is appropriate until age 85 after considering benefits 
and harms (grade C).

• High quality colonoscopy is essential to reduce interval cancers 
and reduce morbidity and mortality from CRC.

• Emerging technologies in CRC screening aim to improve the 
detection of early cancers and polyps and colonoscopy quality.
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Thank You!







• AI and Mucosa exposed/seen
• AI and Adequate retroflexion
• Standarize titles 



gFOBT

CT Colonography

Fecal Immunochemical 
Test (FIT)

FIT-DNA

Stool-based strategies

Direct-visualization techniques

Flexible 
Sigmoidoscopy Colonoscopy

Screening test options

Screening test type by race/ethnicity

National Health Interview Survey, 2018.drfolamay
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