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Colorectal cancer (CRC) screening is recommended for adults in the U.S. aged ≥45 years.1 

Screening for CRC offers the opportunity for reducing CRC incidence through detection and 

removal of polyps such as adenomas and sessile serrated lesions, and mortality through early 

detection and treatment. Post-polypectomy, evidence suggests that some individuals, such 

as those with advanced adenomas (defined as having an adenoma with size ≥ 1cm, villous/

tubulovillous histology, or high-grade dysplasia) remain at increased risk for developing 

CRC.2 However, risk among these patients is not uniform nor linear. According to baseline 

findings and estimated risk based on the number, size, and histology of baseline polyps, the 

U.S. Multi-Society Task Force on Colorectal Cancer recommends repeat colonoscopy in 1 

to 10 years.2 A limitation of the current approach is that risk stratification is imprecise, with 

current guidelines having sensitivity and specificity for predicting metachronous advanced 

neoplasia estimated to be 59–81%, and 43–58%, respectively.3–8 As such, novel strategies 

are needed to improve risk stratification and planning surveillance after polypectomy.

Genome-wide association studies (GWAS) have identified associations between common 

genetic variants, single nucleotide polymorphisms (SNPs) and the risk of developing CRC. 

Proponents argue that one powerful application of genetic markers is the use of polygenic 

risk scores (PRS) in improving prediction for complex disease risk. PRSs, based on panels 

of risk SNPs that are weighted according to their magnitude of association with disease 

risk, have the potential to revolutionize primary and secondary prevention of cancer through 

improved risk stratification and subsequent management. Indeed, PRSs have been shown in 

previous research to have potential for predicting risk for CRC, and to have potential for 

guiding the age of initiation for colorectal cancer screening.9–11 As such, PRSs might also 

have potential for guiding risk stratification after polypectomy, but have not been widely 

studied to date for this indication.

Correspondence: Samir Gupta, MD, MSCS, s1gupta@health.ucsd.edu, Twitter: @samirguptaGI. 

Conflicts of Interest:
The authors have no relevant conflicts of interest to disclose.

HHS Public Access
Author manuscript
Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2024 January 01.

Published in final edited form as:
Clin Gastroenterol Hepatol. 2023 January ; 21(1): 29–32. doi:10.1016/j.cgh.2022.06.025.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In this issue of Clinical Gastroenterology and Hepatology, Guo et al. aimed to address 

this evidence gap by examining whether a PRS, along with adenoma characteristics, 

could improve risk stratification of individuals after polyp removal.12 They conducted a 

population-based case-control study in Germany among 4696 CRC cases, and 3709 CRC-

free controls. The study population included individuals with and without prior colonoscopy. 

Primary exposure of interest was a PRS which tallied the number of risk alleles a patient 

carried for 140 SNPs previously associated with CRC risk among populations of European 

ancestry. Subjects were classified as having low, medium, or high genetic risk based on 

the tertile distribution of the PRS, and the relationship between PRS category (the primary 

predictor) and CRC (primary outcome) was examined. Cumulative absolute CRC risk at 3, 

5, and 10 year intervals, stratified by baseline colonoscopy status (no colonoscopy, normal 

colonoscopy, low risk adenoma, high risk adenoma) and PRS (low, medium, and high) was 

modeled. The study population was nearly 40% women, with over 60% aged 60 years or 

older. Cases were more likely than controls to have lower education, family history of CRC, 

smoking exposure, increased BMI, and lack of exposure to non-steroidal anti-inflammatory 

drugs (NSAIDs) or hormone replacement therapy. Additionally, colonoscopy exposure was 

less common among cases (69.9%) vs. controls (30.1%).

Several findings are of note. Across all individuals, increasing PRS was associated with 

increasing CRC risk, consistent with prior work.9–11 Also consistent with prior research, 

having normal colonoscopy, colonoscopy with hyperplastic polyps, or colonoscopy with 

low-risk adenoma (1- adenomas <10mm in size) was associated substantially reduced CRC 

risk compared to having no colonoscopy at up to 10 years follow up. When estimating 

cumulative and relative CRC risks at 3, 5, and 10 years, more variation by PRS category 

was seen among those with no exposure to colonoscopy than among those with exposure 

to colonoscopy, regardless of baseline polypectomy finding. For example, low vs. high PRS 

scores were associated with cumulative 10-year CRC risk of 0.8 vs. 2.1% for men and 

0.5 vs. 1.3% for women after no exposure to colonoscopy, and 0.4 vs. 1.0% for men and 

0.3 vs. 0.8% for women after colonoscopy with high-risk adenoma removal. The range of 

cumulative risk variation for low vs. high PRS for individuals with normal colonoscopy, 

colonoscopy with hyperplastic polyps, or colonoscopy with low-risk adenoma was smaller 

than observed for those with colonoscopy with high-risk adenoma or no exposure to 

colonoscopy, though the point estimates for cumulative risk were consistently higher for 

those with high PRS vs. low PRS within each baseline colonoscopy finding category. 

These findings show that increasing PRS is clearly associated with increased CRC risk 

among individuals without exposure to colonoscopy. The findings also suggest that among 

individuals with colonoscopy exposure, PRS may continue to contribute to risk variation, 

though on a smaller absolute scale.

Overall, the study was well done, with the main limitations being small sample size within 

colonoscopy finding sub-categories, reducing power to assess differences in CRC risk within 

categories across PRS risk score levels, and a focus on a PRS derived from a population of 

only European descent such that the PRS would likely have substantially lower performance 

in other ancestral groups. Strengths of the study include a population-based design, and 

using previously validated SNPs in their PRS, enhancing potential for generalizability. 
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Overall, these findings are consistent with the hypothesis that heritable genetic factors 

contribute to CRC risk after exposure to colonoscopy and polypectomy.

Guo et al.’s findings may be considered in the larger context of attempts to optimize 

risk stratification and surveillance of individuals after colonoscopy. Mechanisms driving 

CRC risk after polypectomy may be broadly categorized into biologic factors, as well 

colonoscopy quality factors (Figure). Several biologic factors have been shown to be 

associated with risk for CRC after polypectomy, including increasing age, male sex, 

comorbid conditions (e.g. metabolic syndrome and diabetes), as well as exposures, such 

as medications (e.g., aspirin and NSAIDs), smoking, and lower physical activity.4, 13–18 Diet 

likely plays a role as a biologic factor given its overall proven role in driving CRC risk, 

though interventional and observational studies to date of the role of diet in influencing 

post polypectomy CRC risk have not shown a close association.19–22 Family history of 

CRC increases risk for metachronous advanced neoplasia after polypectomy.23 Considered 

together with Guo et al.’s finding that CRC-associated SNPs, as summarized by a PRS, 

genetic predisposition can be postulated to be a useful tool for post-polypectomy CRC risk 

stratification, and the clinical utility for PRS in the setting of post- polypectomy patients 

may be further enhanced with the additional discovery and validation of additional CRC risk 

SNPs.

Evidence that colonoscopy quality drives CRC risk is growing. Inadequate bowel 

preparation has been associated with increased risk for incident CRC after polypectomy.24 

Colonoscopist skill is also a factor, as incomplete examination has been associated with 

increased risk for incident CRC,24 and achieving complete polyp excision has been 

shown to be challenging, particularly for larger adenomas and sessile serrated lesions.25 

Colonoscopist skill, as measured by the adenoma detection rate (ADR), has previously been 

well established to be associated with CRC risk after normal colonoscopy,26, 27 and recent 

evidence shows increasing ADR is associated with decreasing risk for incident CRC28 and 

advanced metachronous neoplasia after adenoma removal.29

Our growing understanding of the potential biologic and quality mechanisms that contribute 

to CRC risk after polypectomy may help to improve risk stratification of individuals after 

polypectomy, and ultimately, better guide surveillance intervals. As mentioned previously, 

current guideline recommendations for follow-up after colonoscopy and polypectomy 

have suboptimal sensitivity and specificity for identifying individuals with metachronous 

advanced neoplasia. Risk stratification models to date have mainly considered demographic 

and polyp characteristics, and have not achieved excellent performance.3, 28, 30, 31 

A novel model considering demographic characteristics, polyp features, presence of 

diabetes, exposure to smoking, and colonoscopist ADR was recently shown to achieve 

improved sensitivity and specificity for identifying individuals with metachronous advanced 

neoplasia compared to 2020 USMSTF recommendations, but still did not reach excellent 

discriminatory performance.29

In summary, work to date on risk stratification suggests that multiple factors associated with 

metachronous CRC risk can be identified, and that models incorporating these factors can 

improve risk stratification. Work by Guo et al. and others also underscore that single factors, 

Gupta and Thrift Page 3

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2024 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



such as a PRS alone, are unlikely to be adequate to achieve optimal risk stratification. 

However, work by Guo et al. and others also suggests that we have an opportunity to 

leverage well established biologic and quality factors, such as age, sex, and extent of 

examination, as well as emerging factors such as information on genetic predisposition 

and colonoscopist ADR to develop even better, more comprehensive models for risk 

stratification. Although questionnaire-based, clinical and PRS-based tools appear to be 

clinically useful, incorporating additional blood-based markers, for example, information 

from the blood epigenome,32, 33 may provide a novel path toward improving further CRC 

risk prediction. Innovations in strategies for risk stratification may enable a new era of 

precision surveillance that might ultimately allow some low-risk patients to be offered long 

intervals between colonoscopy or even the option of non-invasive surveillance such as with 

a fecal immunochemical test, and high-risk patients to receive tailored recommendations for 

close interval colonoscopy surveillance. Ultimately, continued work in this area has great 

potential to improve the effectiveness and efficiency of post-polypectomy surveillance.
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Figure: 
Contributors to risk for colorectal cancer and metachronous advanced neoplasia after 

polypectomy.
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