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INTRODUCTION

Colonoscopy is routinely performed for colorectal cancer (CRC) screening, follow-up of
other abnormal screening tests, work up of signs and symptoms of gastrointestinal disease,
and surveillance after CRC and polyp removal. Post procedure, colonoscopists are expected
to provide follow-up recommendations to patients and referring physicians.
Recommendations for follow-up after normal colonoscopy among individuals age-eligible
for screening, and post-polypectomy among all individuals with polyps are among the most
common clinical scenarios requiring guidance.

Risk of metachronous advanced neoplasia is associated with findings on prior colonoscopy.
After high quality colonoscopy, patients with no neoplasia detected are at the lowest risk,
and those with polyps are risk stratified based on the histology, number, location, and size of
polyps detected. Since release of the last US Multi-Society Task Force (Task Force)
recommendations for post colonoscopy follow-up and polyp surveillance in 20122, a number
of papers have been published on risk of CRC based on colonoscopy findings and patient
characteristics, as well as the potential impact of screening and surveillance colonoscopy on
outcomes such as incident CRC and polyps. Further, recent studies increasingly reflect the
modern era of colonoscopy with more awareness of the importance of quality factors (e.g.
adequate bowel preparation, cecal intubation, adequate adenoma detection, complete polyp
resection), and utilization of state of the art technologies (e.g. high definition colonoscopes).
Higher quality colonoscopy could impact the importance of previously identified risk
factors. Our aim was to review newly available evidence and update recommendations for
follow-up after colonoscopy with or without polypectomy.

METHODS

Evidence review and recommendation development

To identify issues of greatest importance for the current revision, we developed Patient,
Intervention, Comparison, and Outcome (PICO) questions (Appendix A- SG and DL, with
input from TK). In consultation with a certified medical librarian (KH), literature searches
were performed in PubMed, Embase, and CINAHL with a combination of controlled
vocabulary and keyword terms for colonoscopy, polyps, and polypectomy surveillance (see
Appendix B for search terms). English-language articles since 01/01/2012 were retrieved.
Searches were run on March 30, 2017, and identified a total of 1904 unique articles.
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Criteria used for inclusion/exclusion of titles, abstracts, and manuscripts are outlined in
Table 1. All titles were reviewed by a single author (SG), with potentially relevant titles
selected for abstract review. All abstracts were reviewed by two authors (SG and DL), with
potentially relevant abstracts selected for full manuscript review. Included manuscripts were
reviewed in detail by the same two authors. The final list of papers selected for review was
supplemented by repeating the literature search through 9/2018 to identify papers published
since time of the literature search, as well as through opportunistic identification of
additional relevant papers. References directly relevant to final recommendations were
identified through joint consensus (SG and DL). Based on prior findings and the current
literature review, post colonoscopy management recommendations were developed by two
authors (SG and DL) and refined through consensus discussion with all authors after
circulating both draft recommendations and a table summarizing key findings of papers that
were included for manuscript review. For each recommendation, the quality of evidence
(Table 2) and strength of recommendation was rated, using our previously described
approach3. Strong recommendations mean that most informed patients would choose the
recommended management and that clinicians can structure their interactions with patients
accordingly. Weak recommendations mean that patients’ choices will vary according to their
values and preferences, and clinicians must ensure that patients’ care is in keeping with their
values and preferences.

This document does not include recommendations for follow-up for individuals with
hereditary colorectal cancer syndromes (e.g. Lynch syndrome and Familial Adenomatous
Polyposis), inflammatory bowel disease, a personal history of CRC (including malignant
polyps), family history of CRC or colorectal neoplasia, or Serrated Polyposis Syndrome. As
such, our recommendations for follow up after colonoscopy and polypectomy do not apply
to these groups except in cases where polyp findings would result in a shorter colonoscopy
interval than indicated based on the status of these clinical conditions. Further,
recommendations for polypectomy technique were outside the scope of this document.
Notably, the Task Force has recently issued recommendations for follow-up colonoscopy for
individuals with Lynch syndrome? and a personal history of CRC3: ® 6, Recommendations
for follow-up of Serrated Polyposis Syndrome, management of patients with a malignant
polyp, as well as optimal polypectomy technique will be covered in subsequent Task Force
documents.

Report format

The primary goals of colonoscopy screening and post-polypectomy surveillance are to
reduce CRC incidence and mortality. We provide a review of the available evidence on the
impact of surveillance on these outcomes. Next, we provide recommendations for follow-up
strategies, with a summary of new evidence, including an overall assessment of the quality
of evidence and strength of recommendations. This is followed by a summary of key
limitations of existing evidence, future research opportunities, and best practices for research
in the field. Given the large amount of data on post colonoscopy follow-up, we primarily
focus on new publications since the Task Force recommendations in 2012.
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Terms, Definitions, and Colonoscopy Quality Assumptions (Table 3)

Polyp terms and definitions—The polyp surveillance literature varies in terms used for
predictors and outcomes, and associated definitions. In this report, normal colonoscopy
refers to a colonoscopy where no adenoma, sessile serrated adenoma/polyp or sessile
serrated lesion (SSP), hyperplastic polyp (HP) = 10mm, traditional serrated adenoma (TSA),
or CRC was found. We consider individuals with only HP < 10mm as having had normal
colonoscopy. To summarize prior evidence, “low risk adenoma” refers having 1 to 2 tubular
adenomas with low grade dysplasia, each <10 mm in size. There are two higher risk
categories commonly described in published literature, one based on size and histology
(advanced neoplasia), and the other based on number of adenomas (multiple adenomas).
Advanced neoplasia is defined as an adenoma =10 mm, adenoma with tubulovillous or
villous histology, adenoma with high-grade dysplasia, or presence of invasive cancer. An
adenoma with size 210 mm, with tubulovillous or villous histology, or with high-grade
dysplasia in the absence of invasive CRC is commonly referred to as an advanced adenoma.
As part of the definition of villous or tubulovillous histology, we do not quantify the
proportion of adenoma with villous features, since this is rarely reported in clinical practice,
because criteria used to define villous histology are often not reported in studies, and, when
reported, are often variable. Patients with 3 or more adenomas (often discussed as “multiple
adenomas”) have been reported previously to be at an increased risk of metachronous
advanced neoplasia, and, in many studies, considered as belonging to a high-risk predictor or
outcome group. As such, to summarize prior evidence in this report “high risk adenoma”
refers to patients with advanced neoplasia or = 3 adenomas. We recognize variability across
studies in the use of the term high risk adenoma, with some using this term as a synonym for
advanced neoplasia (Table 3). However, when possible, we will make a distinction between
advanced neoplasia and high risk adenoma, because implications of having any advanced
neoplasia versus any high risk adenoma (defined by advanced neoplasia and/or multiple
adenomas) on risk for metachronous neoplasia may vary. We recognize that evidence on
risks for metachronous neoplasia associated with SSPs and large HPs is evolving. For
example, uncertainty exists as to whether HPs =10 mm in size represent lesions associated
with increased risk. Because evidence of the risk of metachronous neoplasia associated with
serrated lesions is evolving, whenever possible we have chosen not to include SSPs and HPs
into our definitions of low risk adenoma, high risk adenoma, and advanced neoplasia, and
will refer to these lesions separately.

We utilize specific findings (e.g. 1 to 2 adenomas < 10 mm), rather than summary categories
(low risk adenoma) to be as precise as possible in our updated scenario-specific
recommendations, because evidence supporting level of risk for various criteria are
constantly evolving, and because prior terminology may be confusing (e.g. use of high risk
adenoma to refer to both advanced neoplasia and/or having 3 or more adenomas) and limit
precise risk stratification. All recommendations assume the colonoscopist has performed a
high-quality exam (Table 3).

Colonoscopy quality assumptions—*For the purposes of this review, we have defined
high quality based on colonoscopist performance such as adequate adenoma detection rate
(ADR), and exam specific characteristics, such as exam complete to cecum, attention to
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complete polypectomy, and adequate bowel preparation to reliably detect lesions >5mm.
Benchmarks for ADR (ADR >30% in men; >20% in women), proportion of exams with
adequate prep (>85%), and proportion of exams complete to cecum (>95%) should be
universally and routinely monitored as colonoscopy quality metrics in practice’.
Colonoscopists who are measuring quality metrics, but not meeting them, need to take steps
to improve their exam quality, and document this improvement. Polyp size is a major factor
in our scenario specific recommendations. Given importance of polyp size for informing
surveillance intervals, documentation of a polyp =10 mm within a report should be
accompanied by an endoscopic photo of the polyp with comparison to an open snare or open
biopsy forceps. Such documentation is important for lesions such as HPs, where small size
(<10 mm) is associated with well documented low risk for subsequent advanced neoplasia,
but size 210mm may be associated with elevated risk. We define complete polypectomy or
complete removal as removal of all visually detected polypoid tissue (regardless of
morphology).

Risk for incident and fatal CRC after normal colonoscopy and after polyp removal

Normal colonoscopy is associated with sustained reduced risk for incident
and fatal CRC (high quality of evidence).—A cohort study of 304,774 individuals
with normal colonoscopy, versus 980,154 individuals with no lower endoscopy, showed a
reduced risk for incident CRC on long term follow-up [Hazard Ratio (HR) 0.44; 95%ClI:
0.38-0.52]. The risk was persistently decreased across a range of years since last normal
colonoscopy, ranging from a HR of 0.35 for <3 years to 0.65 at =15 years. Normal
colonoscopy was also associated with reduced risk for fatal CRC (HR 0.32; 95%CI: 0.24—
0.45) over 300,000 person-years of follow up®. A cohort study comparing 131,349
individuals who had normal colonoscopy to the general population in Utah showed the
standardized incidence ratio (SIR) for CRC was 0.26 (95%CI: 0.19-0.32) through 5 years
and 0.60 (95%Cl: 0.44-0.76) for 7 to 10 years follow-up®. A 70% relative risk reduction was
observed through the 10 year follow-up period (SIR 0.28; 95%CI: 0.24-0.33). Most recently,
a cohort study of 1,251,318 adults at average risk for colorectal cancer served by a large
health plan in the United States reported a 46% relative reduced risk for incident, and a 88%
relative reduced risk for fatal CRC among 99,166 who had a normal screening colonoscopy
through the traditionally recommended 10 year follow-up period for these individuals (HR
0.54; 95%CI: 0.31-0.94 for incident and HR 0.12; 95%ClI: 0.02-0.82 for fatal CRC)20.
Notably, reduced risk was noted even up to 12 years post normal screening colonoscopy. A
strength of this study was use of a validated approach to identifying screening colonoscopy
procedures. A potential limitation was unmeasured differences between plan members who
elected for screening colonoscopy versus stool based testing or sigmoidoscopy, including a
potential healthy user bias. A modeling study informed by age-specific rates of adenoma,
advanced adenoma, and colorectal cancer observed among 4.3 million individuals who
underwent screening colonoscopy suggested that a normal colonoscopy was associated with
a less than 0.5% 10-year risk of subsequent CRC1L. Since the 2012 review, we could identify
no new data on risk of advanced neoplasia associated with small recto-sigmoid HPs. Prior
literature has suggested that such patients have a similar risk of metachronous advanced
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neoplasia as patients with a normal exam, and recommendations for 10-year repeat exam
remain unchanged?.

Incremental effectiveness of repeat colonoscopy after baseline normal
colonoscopy for further reducing CRC incidence and mortality is uncertain
(insufficient evidence).—While we found no direct evidence to support the incremental
effectiveness of repeat colonoscopy after 10 years, prior modeling studies have suggested
that repeat colonoscopy in those with a baseline normal exam does confer additional
benefit'2-14, Knudsen et al. estimated rescreening after initial normal colonoscopy resulted
in a reduction from 31.3 lifetime CRC cases per 1000 persons with no further screening to as
low as 7.7 cases per 1000 persons with repeat screening?4. Based upon current available
evidence, our recommendation for repeat colonoscopy 10 years after a normal colonoscopy
remains unchanged.

Risk for incident and fatal CRC after baseline adenoma removal is uncertain
(low quality of evidence).—Five recent studies have shown that individuals with
adenoma, despite adenoma removal, may have increased risk for CRC compared to the
general population. An Irish cohort study of 6,972 patients with adenomas identified
between 2000-2005 found a 2.9-fold increased risk for incident CRC compared to the
general population (SIR 2.85; 95%Cl: 2.61-3.25)1%. Annual reported risk of CRC was
0.43% per year, and cumulative rate of CRC was less than 5% for men, and less than 3.5%
for women with up to 10 years follow-up. This study was limited by lack of information on
polyp size in the registry, limited information on type of follow-up patients received, and
incomplete colonoscopy at baseline in some individuals. A French cohort study of 5,779
patients diagnosed with any adenoma 1990-1999, followed through 2003, found risk of
CRC increased 1.3-fold after first adenoma removal compared to the general population
(SIR 1.26; 95%CI 1.01--1.56)18. Stratifying based on adenoma risk category (advanced
adenoma and non-advanced adenoma) showed baseline advanced adenoma was associated
with 2.2-fold increased CRC risk compared to the general population (SIR 2.23; 95%ClI
1.67-;-2.92), while baseline non-advanced adenoma was associated with reduced CRC risk
(SIR 0.68 (95%CI 0.44--0.99). The 10-year cumulative probability of CRC in patients with
advanced adenomas was 2.05% (95%CIl 1.14--3.64%) with and 6.22% (95%Cl 4.26--9.02%)
without exposure to subsequent surveillance colonoscopy. A Norwegian cohort study of
40,826 patients with adenomas removed during years 1993-2007 and followed through 2011
found risk for fatal CRC was similar compared to the general populationl’. Risk was
decreased by 25% for those with low risk adenoma [defined by single adenoma without
advanced histology; Standardized Mortality Ratio (SMR) 0.75; 95%CIl: 0.63-- 0.88], but
increased 1.2-fold for those with high risk adenoma (defined by = 2 adenomas, villous
histology or high-grade dysplasia; SMR 1.16; 95%CI: 1.02--1.31). A limitation of this
analysis was the inability to account for polyp size in the definition of high risk adenoma.
Among 15,935 participants in a US trial of sigmoidoscopy screening who completed
subsequent colonoscopy, compared to those with no adenoma, risk for incident and fatal
CRC was increased among participants with advanced adenoma [RR 2.7 (95%Cl: 1.9-3.7)
for incident; RR 2.6 (95%CI: 1.2-5.7) for fatal], but similar among participants with non-
advanced adenoma [RR 1.2 (95%CI: 0.8-1.7) for incident CRC; RR 1.2 (95%Cl, 0.5-2.7)
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for fatal CRC]'8. Notably, 11.3% of the non-advanced adenoma group had 3 or more
adenomas, while 88.7% had 1 to 2 adenomas; none had villous features or high grade
dysplasia, and all were smaller than 10 mm. On median 12.9 years follow-up, cumulative
CRC incidence was 2.9% for the advanced adenoma group, 1.4% for the non-advanced
adenoma group, and 1.2% in the no adenoma group. Caution is warranted in interpreting the
incident CRC outcomes for the non-advanced versus no adenoma groups, as the non-
advanced group had greater exposure to subsequent colonoscopy follow-up, perhaps
introducing detection bias; cumulative colonoscopy exposure after baseline examination was
53.0% versus 36.9% at 5 years, and 78.1% versus 69.9% at 9 years follow-up for the non-
advanced vs. no adenoma groups, respectively. Among 122,899 participants in either the
Nurses Health Study or the Health Professionals Follow Up Study with median 10 years
follow up, compared to those with no polyps at baseline lower endoscopy, risk for incident
CRC was increased among participants with advanced adenoma (HR 4.07; 95% Cl, 2.89-
5.72), with cumulative CRC incidence of 0.6% at 5 years, and 1.7% at 10 years'®. In
contrast, risk for CRC was not increased among individuals with non-advanced adenoma,
with cumulative CRC incidence of 0.1% at 5 years, and 0.3% at 10 years, compared to 0.2%
at 5 years and 0.4% at 10 years for those with no polyps at baseline. This study shares
limitations with the previously mentioned US flexible sigmoidoscopy cohort, in that
cumulative exposure to surveillance colonoscopy was high across all groups, such that the
favorable outcomes observed could be in part be attributable to exposure to surveillance.

Surveillance colonoscopy after baseline removal of adenoma with high risk
features (e.g. size >=10mm), may reduce risk for incident CRC, but impact on
fatal CRC is uncertain (Low quality of evidence).—Incremental impact of
surveillance colonoscopy after baseline removal of adenoma with low risk features
(such as 1 to 2 adenomas <10 mm) on risk for incident and fatal CRC is uncertain.
(Low quality of evidence).

Little prior research has examined the incremental benefit of surveillance (compared to no
surveillance) colonoscopy on CRC risk after baseline polypectomy. Since last review, two
studies provide some evidence that surveillance may reduce CRC risk. A cohort study of
11,944 patients with “intermediate risk” adenoma compared risk for incident CRC among
patients exposed vs. unexposed to surveillance colonoscopy, as well as for the entire group
compared to the general UK populationZC. “Intermediate risk” was based on United
Kingdom polyp risk stratification guidelines, defined by having 1 to 2 adenomas =10 mm or
3 to 4 adenomas <10 mm in size; both of these groups would have been classified as high
risk per 2012 Task Force guidelines. On median 7.9 years follow-up, 42% did not receive
surveillance colonoscopy. Exposure to one or two surveillance exams was associated with a
43 to 48% relative reduction in incident CRC risk (adjusted HR 0.57 for one exam; 95%ClI:
0.40-0.80, and HR 0.52 for two exams; 95%Cl: 0.31-0.84). Risk for incident CRC was
independently associated with increasing age, adenoma =20 mm in size, adenoma with high
grade dysplasia, proximal adenoma, incomplete baseline exam, and poor bowel preparation.
The absolute risk for incident CRC was 2.3% with versus 2.7% without one surveillance
exam. In a higher risk group defined by having incomplete colonoscopy, poor prep, high-
grade dysplasia, proximal adenoma, or adenoma =20 mm, the absolute rate of incident CRC
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was 2.8% with vs. 3.3% without a surveillance exam, corresponding to a statistically
significant reduced CRC risk for exposure to surveillance for this higher risk group (HR
0.52; 95%CIl: 0.36-0.75). Among individuals not meeting the criteria for the higher risk
group, the absolute rate of incident CRC among individuals exposed vs. unexposed to at
least 1 surveillance exam was 0.7% vs. 1.1%, and associated with a non-statistically
significant reduced CRC risk (HR 0.54; 95%CI: 0.20-1.43). Limitations of this study are
that only patients with intermediate risk adenomas were included, and that mortality was not
assessed. In summary, this study demonstrates that surveillance colonoscopy, within a group
of patients with 1 to 2 adenomas =10 mm or 3 to 4 adenomas <10 mm in size, may reduce
risk for incident CRC, particularly among those with baseline incomplete colonoscopy, poor
prep, high-grade dysplasia, adenoma =20 mm, and/or proximal adenoma. In patients without
these findings, exposure to surveillance afforded no statistically significant observed
reduction in risk for incident CRC. The previously mentioned French cohort study of 5,779
patients with adenoma also reported on impact of exposure to surveillance. Exposure to
follow-up colonoscopy had a marked effect on risk of CRC, especially in patients with an
advanced adenoma. The risk fell to that found within the general population if patients with
an advanced adenoma had at least one follow-up colonoscopy [SIR 1.10 (95% CI 0.62 to
1.82)], while this risk was more than four times higher in patients without follow-up
colonoscopy [SIR 4.26 (95% CI 2.89 to 6.04]%6.

Taken together, new evidence suggests that adenoma bearing patients with identifiable high-
risk characteristics remain at increased risk for CRC in the absence of surveillancel’, and
that exposure to surveillance is associated with reduced risk for some high risk groups
defined by baseline quality of exam or polyp characteristics. Further, new evidence suggests
that most adenoma patients (such as those with 1 to 2 small adenomas) are at lower than
average risk for subsequent CRC than the general population after baseline polypectomy.
The incremental benefit of subsequent surveillance is uncertain for all patients with polyps,
but benefit among patients with higher risk features (size =20 mm) is suggested by two
studies. These studies highlight the importance of additional research to identify patients
most likely to benefit from surveillance, and careful clinical management pending further
clarification of which patients are at highest risk, and which strategies will be most effective
for reducing risk. Limitations of prior studies include retrospective nature, and subsequent
inability to control for confounding factors that could be associated with CRC risk and
likelihood of participation in surveillance, such as proclivity towards healthy behaviors and
following medical recommendations for follow-up.

Risk for incident and fatal CRC among individuals with baseline SSP is
uncertain (very low quality of evidence).—In a Danish case-control study of 2,045
CRC cases compared to 8,105 CRC-free controls nested within a cohort of individuals who
received colonoscopy between 1977-2009, having an SSP was associated with 3-fold
increased odds for CRC (OR 3.07, 95%Cl: 2.30-4.10), while having SSP with dysplasia was
associated with a nearly 5-fold increased odds for CRC (OR 4.76, 95%Cl: 2.59-8.73),
compared to having no polyp2L. A limitation of this study is that it is unclear whether
baseline polyps were excised or only biopsied because all SSP patients were identified based
on pathology records but colonoscopy records were not reviewed. A cohort study of patients
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included in a sigmoidoscopy screening trial compared CRC risk among 81 patients with =10
mm serrated lesions (including an SSP, traditional serrated adenoma, HP, or unclassified
serrated lesions) to risk among patients who had a non-advanced adenoma, normal
sigmoidoscopy, or no screening?2. Compared to the group with no screening, a 2.5-fold non-
statistically significant increased risk for incident CRC was observed in individuals with
large serrated polyps (HR 2.5; 95%ClI: 0.8--7.8). Compared to the normal sigmoidoscopy
group, a 4-fold increased risk for incident CRC was observed in individuals with large
serrated polyps (HR 4.2; 95%CIl: 1.3-13.3). Risk for incident CRC for individuals with
advanced adenoma at baseline compared to those with no screening was increased 2-fold
(HR 2.0; 95%CIl: 1.3--2.9). On multivariable analyses adjusted for histology, size, and
number of concomitant adenomas, having a large serrated polyp was associated with a 3.3-
fold increased risk for incident CRC (OR 3.3; 95%Cl: 1.3--8.6). Interestingly, very little
progression (including no progression to cancer) was observed in 23 large serrated polyps
left /n situ over a median 11 years follow-up, perhaps suggesting that some serrated polyps
may be a general biomarker of risk, rather than an intermediate high-risk lesion. This study
is limited by the small sample size, and uncertainty regarding whether a group of patients
ascertained as a result of a sigmoidoscopy trial are representative of patients routinely
encountered with SSP at colonoscopy. The previously mentioned analysis of incident CRC
risk among 122,899 patients enrolled in the Nurses Health Study or Health Professionals
Follow Up Study included 566 individuals with large serrated polyps =10 mm, and 5,010
with serrated polyps < 10mm. Compared to individuals with no polyps at baseline, risk for
incident CRC was increased 3-fold among those with large serrated polyps (HR 3.35;
95%Cl: 1.37-8.15), but not increased among those with small serrated polyps (1.25; 95%
Cl: 0.76-2.08)19. Cumulative incidence of CRC at 3 and 5 years follow up was 0.4 and 1.1%
among individuals with large serrated polyps, and 0.1 and 0.4% among those with small
serrated polyps. A limitation of this study was that the definition of serrated polyps included
any hyperplastic polyp, TSA, or SSP, precluding ability to distinguish risk by histologic
subtype. Overall, despite data suggesting that patients with SSP have increased risk for
CRC, the magnitude and significance of risk associated with SSPs is uncertain given
limitations of available studies.

Summary of risk for incident and fatal CRC after normal colonoscopy and after polyp
removal: Studies published since our last recommendations suggest the evidence to support
a low risk for incident and fatal CRC after normal screening colonoscopy is stronger. There
continues to be little evidence on the incremental effectiveness of a repeat screening
colonoscopy at 10 years after normal colonoscopy, but modeling studies suggest benefit.
Recent studies vary in estimates of risk for incident and fatal CRC after baseline adenoma
removal, with some showing increased risk, and others showing decreased risk. New
evidence suggests that exposure to surveillance colonoscopy after baseline adenoma removal
may reduce CRC risk, but the magnitude of benefit associated with exposure to surveillance
colonoscopy is unclear. Generally, individuals with more advanced findings at baseline (or
colonoscopy with poor baseline quality) have higher risk for subsequent cancer relative to
those with low risk findings (e.g. 1 to 2 small adenomas) and benefit of repeat surveillance
colonoscopy is more demonstrable in the higher risk groups. Further, determining which
groups are most likely to benefit, and whether surveillance reduces CRC mortality remains a

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gupta et al.

Page 10

challenge. Recent studies suggest patients with SSPs may have an increased risk for incident
CRC, but magnitude and consistency of risk remains uncertain. Overall, more evidence is
needed to understand which patients are at lowest and highest risk for incident and fatal
CRC after initial colonoscopy, and whether surveillance can consistently improve outcomes.
Nonetheless, pending generation of new evidence, we provide colonoscopy surveillance
recommendations to guide patient care, given the prevailing conventional wisdom and
available observational evidence suggesting that some patients remain at risk for CRC
despite baseline polypectomy.

Recommended post colonoscopy surveillance strategies for reducing CRC risk (Tables 4
and 5; Figure 1)

For patients with normal, high quality colonoscopy, repeat colorectal cancer
screening in 10 years. (Strong recommendation, high quality of evidence)—
New observational and modeling studies of colonoscopy confirm and strengthen the
evidence base to support the conclusion that individuals with normal colonoscopy are at
lower than average risk for CRC, as mentioned previously®-11. Based on this reduced risk,
we recommend CRC screening in average risk individuals be repeated 10 years after a
normal exam complete to the cecum with bowel preparation adequate to detect polyps > 5
mm in size. Future studies may clarify whether lengthening the interval beyond 10 years
may be possible. A 10 year follow up after normal colonoscopy is recommended regardless
of indication for the colonoscopy, except for individuals at increased risk for CRC such as
those with history of a hereditary CRC syndrome, personal history of inflammatory bowel
disease, personal history of hereditary cancer syndrome, Serrated Polyposis Syndrome,
malignant polyp, personal history of CRC, or family history of CRC.

For patients with 1 to 2 tubular adenomas <10 mm in size completely removed
at a high quality exam, repeat colonoscopy in 7 to 10 years. (Strong
recommendation, moderate quality of evidence).—The Task Force previously
recommended repeat colonoscopy within a range of 5 to 10 years for individuals with 1 to 2
small tubular adenomas. The shift in recommendation to a longer interval is based on new
studies that confirm and extend prior evidence to suggest that individuals with low risk
adenomas have reduced risk for advanced neoplasia, as well as incident CRC on follow-up.
Since our last review, two meta-analyses examining risk for metachronous advanced
neoplasia among patients with low-risk adenomas have been published. The first pooled data
from 11,387 individuals across 7 studies reported between 1992 and 2013 with 2-5 years
follow-up after baseline colonoscopy. The pooled rate of metachronous advanced neoplasia
was 3.6% for individuals with baseline low risk adenoma, and 1.6% for those with normal
colonoscopy [Relative Risk (RR) 1.8; 95% CI: 1.3-2.6]23. The most recent meta-analysis
pooled data from 10,139 individuals across 8 studies reported between 2006 and 2015 with 3
to 10 years of follow-up after baseline colonoscopy (Figure 2)%4. Five-year cumulative
incidence of metachronous advanced adenoma on follow up was 4.9% for the low risk
adenoma group (95% CI: 3.18-6.97), and 3.3% for the no adenoma group (95% CI: 1.85—
5.10; RR 1.55; 95% CI 1.24-1.94). In contrast, the same meta-analysis reported the 5-year
cumulative incidence of metachronous advanced adenoma on follow up was 17.1% (95% ClI:
11.97-23.0) for individuals with advanced adenoma. Limitations of both of these meta-
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analyses include short duration of follow-up, as well as inclusion of many patients from
randomized trials of interventions to reduce polyp recurrence. Nonetheless, both meta-
analyses suggest that the rate of metachronous advanced neoplasia is low among individuals
with 1 to 2 adenomas < 10mm, and only marginally higher (no more than 2%) than the rate
observed in people with normal colonoscopy at baseline. These studies are complemented
by the aforementioned Norwegian cohort study, which found that the long-term risk of fatal
CRC for 36,296 patients with a single adenoma without advanced histology (not taking into
account size) was 25% lower than the general population (SMR, 0.75; 95% ClI, 0.63 to
0.88)17 and the previously cited French cohort study, which reported baseline non-advanced
adenoma was associated with reduced CRC risk compared to the general population(SIR
0.68 (95%CI 0.44--0.99)16. The French cohort study also noted no statistically significant
difference in risk for incident cancer compared to the general population among patients
exposed to surveillance colonoscopy after removal of 1 to 2 adenomas < 10mm (SIR: 0.60,
95% CI: 0.30 to 1.07) though the point estimate for risk was higher among patients
unexposed to surveillance (SIR 0.82, 95% CI: 0.41 to 1.47)16. The previously mentioned US
cohort study by Click et al. found cumulative CRC incidence at up to 15 years follow-up
was 1.4% for individuals with non-advanced adenoma versus 1.2% for individuals with no
adenoma, and reported no difference in the rate of fatal CRC8. Similarly, the above
mentioned Nurses Health Study/Health Professionals follow up study found risk of incident
CRC was similar for subjects with non-advanced adenoma (defined as any number of
adenomas < 10mm without advanced histology) versus no polyps at baseline (HR 1.21; 95%
Cl, 0.68-2.16). Cumulative risks for CRC associated with non-advanced adenoma versus no
polyps were also similar: 0.2 and 0.1% at 5 years, and 0.4 and 0.3% at 10 years, respectively.
A limitation of both US studies was was inability to fully account for impact of exposure to
surveillance colonoscopy, which was estimated to occur among78.7% of non-advanced
adenoma and 69.9% of no adenoma subjects at up to 9 years follow up in the study by Click
et al.18, and among 77% of non-advanced adenoma and 54% of no polyp subjects in the
study by He et al®. Thus, it is possible that exposure to surveillance colonoscopy
contributed to the lack of difference in incident CRC observed between the non-advanced
adenoma and colonoscopy groups in both studies.

We specifically searched for papers evaluating factors that might increase risk among
individuals with 1 to 2 adenomas <10 mm. In a pooled analysis of individuals with 1 to 2
small adenomas in 7 prospective polyp surveillance studies, an increased risk for
metachronous advanced neoplasia was found for those with a prior history of polyps
(absolute risk 11.5%) or concurrent distal and proximal small adenomas (absolute risk
11.0%)25. However, most studies contributing to this pooled analysis were randomized trials
of strategies to reduce polyp recurrence, and were performed prior to the era of modern
colonoscopy, impacting relevance to current practice, in which baseline adenoma detection
may have improved due to focus on optimizing bowel prep and adenoma detection rates. In a
separate study that included an analysis of 4,496 patients with 1 to 2 non-advanced
adenomas, risk for incident CRC was similar among those with proximal only versus distal
only adenomas (RR 1.5, 95%ClI: 0.7-2.8)!8. More research is needed to determine whether
subsets of individuals with low risk adenoma, such as those with advanced age, young onset
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adenoma, proximal adenoma, male sex, or other factors might benefit from shorter duration
of follow-up.

We considered a recommendation of 10 year alone, rather than a range of 7 to 10 year follow
up after removal of 1 to 2 adenomas < 10 mm in size given that evidence supports that these
patients are at lower than average risk for CRC. The 7 to 10 year range was chosen because
of ongoing uncertainty regarding whether the observed lower than average risk for CRC
could be reduced further by exposure to surveillancel’, and also because we cannot rule out
possibility that exposure to surveillance colonoscopy in some studies contributed to the low
risk of CRC observed in these patients1® 18. 19 We anticipate that ongoing work may clarify
whether surveillance colonoscopy can improve outcomes in patients with 1 to 2 small
adenomas, and also whether characteristics (such as size < 6mm) may help guide the choice
between recommending a shorter 7 versus a longer 10 year surveillance interval.

The Task Force recognizes that many patients with 1 to 2 non-advanced adenomas smaller
than 10 mm will have had a prior documented recommendation for a 5-year exam or other
interval shorter than 7 to 10 years, consistent with 2012 recommendations. Patients with
recommendations prior to this publication for shorter than 7 to 10 year follow up after
diagnosis of 1 to 2 tubular adenomas < 10 years can reasonably follow original
recommendations. Based on the new evidence presented and our current recommendation
for 7 to 10-year follow-up, /7 feasible, we suggest that physicians may re-evaluate patients
previously recommended an interval shorter than 7 to 10 years and reasonably choose to
provide an updated recommendation for follow up between 7 and 10 years after the prior
exam which diagnosed 1 to 2 adenomas <10mm, taking into account factors such as quality
of baseline exam, prior polyp history, and patient preferences.

For patients with 3 to 4 tubular adenomas <10 mm in size completely removed
at a high quality exam, repeat colonoscopy in 3 to 5 years (weak
recommendation, very low quality of evidence).—For patients with 5 to 10
tubular adenomas <10 mm in size completely removed at a high quality exam, repeat
colonoscopy in 3 years (strong recommendation, low quality of evidence)

Since the 2012 recommendations, a number of studies have been published that included
evaluation of risk among patients with 3 to 10 adenomas. These studies are consistent in
demonstrating that individuals with 3 to 10 adenomas are at increased risk for advanced
neoplasia26-31, and even CRC alone?’: 32 on follow-up. However, we were specifically
interested in whether there was sufficient evidence to support longer surveillance intervals
for patients with 3 to 4 small (<10 mm) adenomas. Our rationale for seeking such data is
based on a postulate that the number of small adenomas found per patient may be increasing
over time with greater attention to colonoscopy quality and use of high definition
colonoscopes33. Several relevant studies were identified. In interpreting these studies, we
considered the observation from the previously mentioned meta-analysis which found 5-year
cumulative risk of metachronous neoplasia was 3.3% for the no adenoma and 4.9% for the 1
to 2 <10mm adenoma group?*. A cohort study of 561 individuals with 3 to 4 adenomas < 10
mm suggested that the risk for metachronous advanced neoplasia among individuals with 3
to 4 adenomas was under 5%. This study was limited by absence of a comparison group
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with only 1 to 2 non-advanced adenomas. In a cohort study of 443 individuals with 1 to 9
adenomas <10 mm, no group with under 10 mm polyps (including those with between 5 and
9 adenomas) had a rate of metachronous advanced neoplasia more than 10% on follow-up
that extended up to 32 months. A limitation of this study was small sample size, particularly
for subgroup analyses by number and size of polyps, and that data on the subgroup of
patients with 3—4 adenomas were not reported. A single center retrospective study of 1,414
patients cared for at a large academic gastroenterology practice between 2002-2012 with
high awareness of colonoscopy quality strategies found 5% of patients with 5 or more
adenomas <10 mm at baseline had metachronous advanced neoplasia on follow-up
colonoscopy more than 200 days after baseline34. Metachronous advanced neoplasia was
found in just 1.8% of patients with 3 to 4 small adenomas at baseline, and 1.4% of those
with 1 to 2 small adenomas. In comparison, the rate of metachronous advanced neoplasia
was 16.3% for individuals with 5 or more adenomas with one =10 mm, and 8.6% for those
with 3 to 4 adenomas with one =10 mm in size. As such, this study suggests that individuals
with 1 to 2 low risk adenomas, as well as those with 3 to 4 <10 mm adenomas at baseline
might have similar, very low risk for metachronous advanced neoplasia in settings that
include high attention to colonoscopy quality. In a cohort study that compared 572 patients
with 3 or more non-advanced adenomas to 4,496 patients with 1 to 2 non-advanced
adenomas, no difference in risk for incident CRC was observed (RR 1.01; 95%Cl: 0.4-2.4),
and the cumulative rate of advanced adenoma removal through up to 9 years of follow-up
was similar: 10.7% for individuals with 3 or more non-advanced adenomas vs. 7.1% for
individuals with 1 to 2 non-advanced adenomas!8. Outcomes stratified by exact number of
adenomas in the 3 or more non-advanced adenoma group were not reported.

Based on these studies, the Task Force suggests 3 to 5 year repeat colonoscopy for
individuals with 3 to 4 adenomas < 10 mm in size, and favors a 5 year interval based on
current evidence. However, the Task Force recognizes very low quality of evidence to
support the 3 to 5 year follow-up recommendation. More research is needed to determine if,
in the modern era of colonoscopy, the risk for metachronous advanced neoplasia in
individuals with 3 to 4 tubular adenomas < 10 mm is low enough to permit a firm 5 year or
even longer interval than 5 year interval to surveillance colonoscopy. Given limited available
data to assess risk, the Task Force recommends 3 year repeat colonoscopy for individuals
with 5 to 10 adenomas <10 mm in size. Future research may elucidate whether some
individuals within this group (particularly those with 5 to 10 diminutive adenomas < 6mm in
size) may have low risk also warranting longer follow-up intervals. The Task Force
recommends that the number of small adenomas at a given exam should be considered in
context of the cumulative number of lifetime adenomas, as differential management may be
warranted based having more than 10 adenomas, as is highlighted below.

For patients with 1 or more adenomas >=10 mm in size completely removed at
high quality exam, repeat colonoscopy in 3 years. (Strong recommendation,
high quality of evidence).—Since the 2012 recommendations, additional studies have
confirmed and extended the evidence supporting identification of 1 or more adenomas =10
mm size as a high risk feature26-28. 31,32 A study of 2,990 patients from the Netherlands
diagnosed with adenoma 1988-2002 and followed through 2008 found size =10 mm was
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independently associated with 1.7-fold increased risk for metachronous advanced neoplasia
(OR 1.7; 95% CI: 1.2-2.3)3L. A cohort study of 3,300 patients diagnosed with adenomas at a
large integrated US healthcare system that found size =10 mm was independently associated
with 3.6-fold increased risk for advanced adenoma (OR 3.6, 95%ClI: 2.8-4.5), and 5.2-fold
increased risk for CRC on follow-up (OR 5.2, 95% CI: 1.8-15.1)27. An Australian cohort
study of 5141 patients found having advanced neoplasia (defined by villous histology, size
>9 mm, serrated histology, high grade dysplasia, or >2 adenomas) was associated with
increased risk for advanced neoplasia on follow-up, but risk associated with size >9mm,
villous histology, or high grade dysplasia alone was not specifically examined. An additional
limitation of this study is that half of enrolled patients had a family history of CRC28. As
previously mentioned, a US cohort study found individuals with advanced adenoma had
increased risk for incident and fatal CRC compared to those with no adenoma, and the
cumulative rate of advanced adenoma removal at up to 9 years follow-up was 13.0%18.
Though the study did not specifically report outcomes for individuals with adenoma = 10
mm or larger, adenoma with high grade dysplasia or villous histology, the majority of
individuals followed in the advanced adenoma group met the increased size criteria. As
such, this study also supports closer follow-up for individuals with adenoma = 10 mm. Data
from the Nurses Health Study/Health Professional Follow up study found a 3-fold increased
risk for incident CRC among individuals with adenoma = 10 mm or larger, further
supporting this as an increased risk group (HR 3.40; 95% Cl: 1.86-6.24)19. The Task Force
acknowledges the importance of accurate polyp size estimation for this recommendation and
recommends photo-documentation verifying polyp size = 10mm relative to an open forceps
or open snare of known size.

For patients with adenoma containing villous histology completely removed
at high quality exam, repeat colonoscopy in 3 years. (Strong recommendation,
moderate quality of evidence).—Studies published since the 2012 recommendations
continue to support villous histology as a potential risk factor for advanced neoplasia on
follow-up. These studies include the aforementioned large cohort studies from a large US
healthcare system and the Netherlands!®: 27. 28,31,

For patients with adenoma containing high-grade dysplasia completely
removed at high quality exam, repeat colonoscopy in 3 years. (Strong
recommendation, moderate quality of evidence).—Multiple recent cohort studies
have confirmed and extended evidence to support high-grade dysplasia as a risk factor for
metachronous advanced neoplasia?’ 28 35 and CRC19 27, However, the Netherlands cohort
of 2,990 patients did not find baseline high-grade dysplasia to be an independent predictor of
risk3L. Studying high-grade dysplasia as a risk factor is a major challenge since this finding
is rare at baseline, perhaps accounting for some of the variability in risk observed across
studies. The 3-year recommendation assumes that there was complete resection of neoplasia,
including HGD at the baseline exam.

For patients with >10 adenomas completely removed at high quality exam,
repeat colonoscopy in 1 year. (Weak recommendation, very low quality
evidence).—Since 2012, we found a single cohort study of 214 Korean patients with > 10
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adenomas in which risk for metachronous advanced adenoma was evaluated. On median 4.3
years follow-up, 26.6% had metachronous advanced adenoma3%. Patients with more than 10
adenomas may be at increased risk for having a hereditary polyposis syndrome such as
Familial Adenomatous Polyposis or MYH-associated polyposis3’, and multiple groups have
recommended patients with >10 cumulative lifetime adenomas be considered for genetic
testing3®: 39, Decision to perform genetic testing may be based on absolute or cumulative
adenoma number, patient age, as well as other factors such as family history of CRC and/or
personal history of features associated with polyposis such as desmoid tumor,
hepatoblastoma, cribriform morular variant of papillary thyroid cancer, or multifocal/
bilateral congenital hypertrophy of the retinal pigment epithelium (CHRPE)3°.

For patients with HPs < 10mm in size in the rectum or sigmoid colon removed
at a high quality exam, repeat colorectal cancer screening in 10 years (Strong
recommendation, moderate quality of evidence)—For patients with HPs < 10mm
in size proximal to the sigmoid colon removed at a high quality exam, repeat
colonoscopy in 10 years (Weak recommendation, very low quality of evidence)

Since the 2012 review, we could identify no new data on risk of advanced neoplasia
associated with small recto-sigmoid HPs. Prior literature has suggested that such patients
have a similar risk of metachronous advanced neoplasia as patients with a normal exam, and
recommendations for 10-year repeat exam remain unchanged?, though previous studies have
been limited by either small sample size or evaluating patients who had both conventional
adenoma and distal HPs at baseline. We specifically searched for data to guide
recommendations for patients with HPs < 10 mm proximal to the sigmoid colon. We found
no published studies on the risk for metachronous advanced neoplasia or large serrated
polyps among patients with isolated HPs < 10mm proximal to the sigmoid colon without
synchronous conventional adenoma. We do note that in a cohort study of patients with
serrated polyps, among 698 patients with HPs and no concurrent conventional adenomas, the
proportion with high risk adenoma at follow up was 3.7% (26/698), and large serrated polyp
(defined as HP or SSP >10mm) was 1.6% (11/698), supporting the concept that most
individuals with isolated HPs are a low risk group; data on outcomes stratified by size and
location of baseline HPs were not provided4?. We do recognize concerns that in usual
practice some SSPs may be misdiagnosed as HPs*1-46_ If concerns regarding the ability of
the local pathologist to distinguish between SSP and HPs exist, some clinicians may choose
to follow the recommendations provided for patients with SSPs provided below for patients
identified with isolated proximal HPs<10 mm.

For patients with 1 to 2 SSPs <10 mm in size completely removed at high
quality exam, repeat colonoscopy in 5 to 10 years. (Weak recommendation,
very low quality evidence)—We found 4 studies that evaluated outcomes among
patients with 1 to 2 SSPs <10 mm. There are several challenges in interpreting and
comparing these studies including varying definitions of the baseline serrated polyp group,
and the outcome evaluated. For baseline serrated polyp group characterization, some studies
restrict the group to SSPs, and others include SSPs plus TSA and large HP. For follow-up
outcomes at surveillance, some used a definition of high risk neoplasia that included
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conventional advanced adenoma (Table 3), while others used a definition that included
conventional advanced adenoma, 3 or more conventional adenomas and/or SSPs, and SSPs
or serrated polyp =10mm. The varied ways studies of serrated polyp outcomes have
characterized baseline findings and follow-up outcomes make the literature a major
challenge to interpret.

Studies reviewed included a multiple cohort study that identified patients with serrated
polyps vs. conventional adenomas who all had follow-up colonoscopy (n=255)*". In this
study, the serrated polyp group was defined by having SSP, TSA, or HP =10 mm. Primary
outcomes were advanced adenoma (defined as adenoma = 10mm or with villous component
or high grade dysplasia) and advanced serrated polyp (defined as HP or SSP > 10mm, SSP
with dysplasia, or TSA). Rate of metachronous advanced neoplasia was 20.7% (6/29) in
patients with baseline conventional advanced neoplasia, and 6.3% (7/111) in the isolated
serrated polyp group*’. Metachronous advanced serrated polyps (defined as HP or SSP =10
mm, SSP with dysplasia, or TSA of any size) were noted in 10% (3/30) and 12.5% (2/16) of
patients with baseline serrated polyps and non-advanced adenomas or advanced adenomas,
respectively, and 5.4% (6/111) with isolated serrated polyps. Another multiple cohort study
identified 4 baseline groups of patients who received surveillance colonoscopy: 1) low risk
conventional adenoma; 2) low risk SSP (defined as 1 to 2 polyps <10mm) +/- conventional
adenoma; 3) high risk conventional adenoma and/or =3 conventional adenomas; and 4) low
risk SSP plus high risk conventional adenoma or =3 conventional adenomas +/— SSPs*8,
SSP was defined by having histologically confirmed SSP. The primary outcome was
advanced neoplasia, defined as adenoma or serrated polyp =10 mm or villous histology, or
high grade dysplasia, or CRC. Stratified by baseline group, the rate of advanced neoplasia
(including large serrated polyp) was 18.2% with low risk adenoma plus any SSP, 7.8% for
low risk adenoma without SSP, 17.9% for 1 to 2 SSP <10 mm, 15.9% for high risk adenoma
and/or =3 conventional adenomas without SSP#8. This suggests that having both
conventional advanced neoplasia and SSP of any size could be associated with increased risk
for having metachronous advanced neoplasia, defined as adenoma or serrated polyp =10 mm
or villous histology, or high grade dysplasia, or CRC. A very small study of 75 patients with
histologically confirmed SSP at baseline suggested that those with synchronous high risk
adenoma (multiple adenomas or advanced adenoma), but not those with low risk adenoma or
absence of synchronous neoplasia, had increased risk for advanced neoplasia on follow-up,
compared to samples of individuals with conventional high risk adenoma, conventional low
risk adenoma, or normal colonoscopy at baseline®?.

The largest study to date has been a cohort study of 5,433 individuals with baseline
colonoscopy and at least 1 surveillance colonoscopy =1 year after initial exam. Baseline
categories included presence of normal colonoscopy, low risk adenoma, high risk adenoma,
and/or SSP (defined by histologic SSP or TSA)#0. Primary outcomes assessed on follow-up
included risk for metachronous conventional high risk adenoma as well as large serrated
polyp (HP, SSP, or TSA) =10 mm. Findings are summarized in Table 6. Rate of high risk
adenoma among patients with SSP but no synchronous high risk adenoma was just 2.9%,
much lower than the observed rate for individuals with isolated high risk adenoma at
baseline of 18.2%. Rate of high risk adenoma was markedly higher in patients with both
SSP and high risk adenoma at baseline, estimated at 46.4%. Rate of serrated polyp =10 mm
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(HP, SSP, or TSA) on follow-up was substantially higher among patients with isolated SSP
versus high risk adenoma at baseline (9.6% vs. 1.0%). Among patients with low risk
adenoma plus SSP at baseline, the rate of metachronous high risk adenoma was 18.4%
(9/49), and metachronous SSP =10mm was 8.2% (4/49; unpublished data obtained through
personal communication 3/14/18 with Anderson JC, Butterly LF, Robinson CM). These
findings suggest that patients with isolated SSP have low rates of metachronous conventional
high risk adenoma unless they have synchronous conventional adenomas at baseline.
However, patients with SSP at baseline appear to be at increased risk for metachronous large
serrated polyps =10 mm (HP, SSP, or TSA), irrespective of whether concurrent conventional
adenomas are present. While this is the largest study to date of metachronous findings
among patients with and without SSPs, a limitation is that the risk estimates remain
imprecise owing to relatively small number of patients with SSP at baseline available for
evaluation in the various risk strata. In contrast to the aforementioned even smaller studies,
however, it is interesting to note that patients with isolated SSP of any size as well as HPs =
10mm were not found to have increased risk for conventional high risk adenoma on follow-

up.

Taken together, very low quality of evidence exists to support recommendations for
surveillance after removal of 1 to 2 SSPs <10 mm. Specifically, subgroups describing
outcome in those with serrated lesions are small and there is very limited data on subsequent
risk for the most important outcomes (i.e. CRC). The largest traditional cohort study
suggests patients with isolated SSPs have low risk for traditionally defined high risk
adenomas, those with synchronous SSPs and conventional adenoma may have high risk for
traditionally defined high risk adenomas, and that all patients with SSPs are at elevated risk
for large serrated polyps on follow-up. Smaller studies at higher risk of bias that used
disparate definitions of predictors and outcomes are variably consistent with these
observations. Taking into account the absence of consistent, higher quality evidence,
uncertainty regarding implications of having large serrated polyp on follow-up on CRC risk,
and the known challenges of adequate detection®® and complete resection of SSPs®1, the
Task Force recommends patients with 1 to 2 SSPs <10 mm receive repeat colonoscopy in 5
to 10 years, until new evidence can clarify risk for this group. The recommendation for 5 to
10 year follow-up of patients with 1 to 2 SSPs<10mm is more aggressive than the
recommendation for 7 to 10 year follow-up of patients with 1 to 2 isolated conventional
adenomas because the evidence base to support longer follow-up for 1 to 2 isolated
conventional adenomas is strong, whereas the evidence base to support follow-up
recommendations for individuals with 1 to 2 SSPs<10mm is weak.

For patients with TSA completely removed at a high quality exam, repeat
colonoscopy in 3 years (weak recommendation, very low quality of evidence)
—We found little new evidence to guide the follow-up recommendation for patients with
TSA. A cross sectional study compared risk for advanced neoplasia and/or = 3 adenomas at
surveillance colonoscopy for patients with prior isolated TSA (n=186) versus a group of
age/sex matched patients with prior conventional adenoma (n=372). Proportion with
metachronous high risk adenoma was higher in the TSA versus conventional adenoma group
(47.3 vs. 32.0%), and associated with higher risk on adjusted analyses (OR high risk
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adenoma = 2.37; 95% CI: 1.55-3.63),%2 supporting our recommendation for repeat
colonoscopy in 3 years after TSA diagnosis.

For patients with 3 to 4 SSPs < 10mm at high quality exam, repeat
colonoscopy in 3 to 5 years (Weak recommendation, very low quality of
evidence).—For patients with any combination of 5 to 10 SSPs < 10 mm at high
quality exam, repeat colonoscopy in 3 years (weak recommendation, very low quality
of evidence).

We were unable to identify published papers that specifically examined risk for
metachronous neoplasia in patients with 3 to 10 SSPs, or any combination of 3 to 10 SSPs
and conventional adenomas. The previously mentioned unpublished data on 49 patients with
a combination of LRA and SSP at baseline with unknown total number suggests increased
risk for metachronous advanced neoplasia and for large SSP. In absence of additional data,
we have chosen to recommend 3 to 5 year repeat colonoscopy for individuals with 3 to 4
SSPs<10mm, and 3 year repeat colonoscopy for individuals with 5 to 10 SSPs <10mm.
These are the same recommendations provided for individuals in the groups with 3 to 4 and
5 to 10 isolated conventional adenomas, respectively. Future research may clarify whether
patients with a combination of <10mm SSPs and conventional adenomas have distinct risk
that should merit different management.

For patients with SSP >=10mm at a high quality exam, repeat colonoscopy in
3 years (Weak recommendation, very low quality of evidence).—For patients
with HP >=10mm, repeat colonoscopy in 3 to 5 years. A 3 year follow-up interval is
favored if concern about pathologist consistency in distinguishing SSPs from HPs,
quality of bowel preparation, or complete polyp excision, whereas a 5 year interval is
favored if low concerns for consistency in distinguishing between SSP and HP by the
pathologist, adequate bowel preparation, and confident complete polyp excision. (Weak
recommendations, very low quality of evidence).

We found little new evidence to guide management of patients with SSP = 10mm or HP
=10mm. In the previously cited New Hampshire Colonoscopy registry study, among 65
patients with large SP (HP, SSP, or TSA), 3.1% had high risk adenoma on follow-up,
compared to 4.8% among 2,396 patients with no adenoma at index colonoscopy“®. However,
having any serrated polyp = 10mm in size was associated with increased risk for large
serrated polyp (=10mm SSP, TSA, or HP), ranging from an absolute risk of 12.3% (8/65) for
no concurrent conventional adenoma to 11.2 % (2/18) for concurrent high risk adenoma,
compared to an absolute risk of 0.7% (18/2,396) for those without adenoma or any serrated
polyp. Thus, based on this new evidence, the implications for having a large serrated polyp
on risk for subsequent conventional high risk adenoma are uncertain. However, having a
large serrated polyp at baseline does appear to be associated with risk for subsequent large
serrated polyps. Additionally, as brought up previously, the Nurses Heath Study/Health
Professionals follow up study reported that the risk for incident CRC among 566 individuals
with large serrated polyps (=10mm SSP, TSA, or HP) was increased 3-fold relative to
individuals with no polyps. Cumulative CRC incidence at 10 years follow up was 0.4%
among patients with no polyps, and 1.1% among subjects with large serrated polyps at
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baselinel®. A challenge in interpreting available literature is a lack of data separating
outcomes for those with >10 mm SSP, TSA, and HP. Because of variation in consistent
distinction by pathologists between SSPs and HPs in usual care*1-46, a conservative
approach might be to assume all HPs >10mm are SSPs. However, this may subject some
patients (especially if consultant pathology expertise in distinguishing SSPs from HPs is
high) to over diagnosis and more aggressive surveillance than necessary if rates of advanced
neoplasia or large serrated polyp on follow-up among individuals with large SSPs versus
large HPs differ. An added problem in making recommendations for large serrated polyps is
the potential challenge of resection of SSPs = 10mm. For example, Pohl et al. reported 47%
of SSPs 10 to 20 mm had evidence of incomplete resection®l. Given uncertainties regarding
implications of having serrated polyp =10 mm and whether outcomes differ for those with
SSP versus HP =10mm, as well as observed variation in ability of pathologists to distinguish
SSPs from HPs, and the known challenge of resection of =10mm SSPs, the Task Force
recommends 3 year follow-up for individuals with SSP = 10mm in size, and 3 to 5 year
follow-up for individuals with HP>=10mm. For HP=10mm, a 3 year follow-up interval is
favored if concern about consistency in distinction by the consult pathologist between SSP
and HP, adequacy of bowel preparation, or complete excision, whereas a 5 year interval is
favored if there are limited concerns about consult pathologist ability to distinguish SSP
from HP, adequacy of bowel preparation, or complete polyp excision. The Task Force
acknowledges the importance of accurate polyp size estimation for this recommendation and
recommends photo documentation verifying polyp size relative to an open forceps or open
snare of known size.

For patients with SSP containing dysplasia at a high quality exam, repeat
colonoscopy in 3 years (weak recommendation, very low quality of evidence)
—No new evidence regarding outcomes of surveillance in individuals with isolated SSP
containing dysplasia was identified. SSP with dysplasia is rare; in one series of 179,111
patients with polyps submitted for histologic exam, of 2,139 SSPs identified, 302 contained
low or high grade dysplasia®. Dysplastic SSPs have more features consistent with CRC than
SSPs without dysplasia. In absence of additional data on whether metachronous neoplasia
risk differs for individuals with SSP and dysplasia compared to SSP without dysplasia, the
Task Force recommends repeat colonoscopy in 3 years after SSP with dysplasia diagnosis,
as long as a high confidence complete resection of the lesion was performed.

For patients with history of baseline adenoma removal and 1 subsequent
colonoscopy, recommendations for subsequent surveillance should take into
account findings at baseline and 15t surveillance (Table 7). (Weak
recommendation, low quality of evidence).—We identified several studies on serial
surveillance published since 201231 54-58_ Findings from the largest of these studies3l: 54. 55,
as well as those considered as part of the 2012 recommendations are summarized in Table 8.
Across all studies, individuals with low risk adenoma at baseline, and no adenoma at 15t
surveillance had low rates of high risk adenoma on follow-up, ranging from 1 to 6.6%.
Similarly, across all but one of the studies reviewed, individuals with high risk adenoma at
both baseline and subsequent surveillance exam have >18% rate of metachronous high risk
adenoma on follow-up, supporting our recommendation for follow-up colonoscopy in 3
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years. However, the outcomes at 2" surveillance for other clinical scenarios of baseline and
18t surveillance findings are more variable across studies. Our recommendations for 2"
surveillance colonoscopy based on findings at baseline and 15t surveillance are summarized
in Table 7. More evidence is needed to clarify the best intervals for surveillance in patients
who have had baseline and repeat colonoscopy, particularly for those with low risk adenoma
at baseline and follow-up. Also, new evidence is required to guide serial surveillance of
individuals with SSPs and large HPs.

There is insufficient evidence to recommend use of currently published
prediction models for polyp surveillance recommendations (Weak
recommendation, very low quality of evidence).—Multiple models have been
developed to stratify the risk of metachronous neoplasia and guide

surveillance?8. 31, 57, 59-63 Regyjlts are promising, but incremental value over current risk
stratification recommendations informed by number, size and histology of polyps is unclear.
For example, a comprehensive model including polyp size, villous histology, proximal
location, and number of adenomas had a superior C statistic compared with the 2012 Task
Force guidelines, but the magnitude of improvement was small (0.71 for the model vs. 0.66
for 2012 guidelines)3L. An important limitation of current published work is that many of
these studies have not included a test and independent validation set, raising concerns about
generalizability28: 31 59. 60 Additionally, the range of variables utilized as part of models
varies considerably. Notably, models reviewed here suggest the best predictors of future risk
for advanced neoplasia remain baseline colonoscopy polyp findings.

Evidence is insufficient to recommend differential management for patients
with proximal adenoma (Weak recommendation, very low quality of evidence).
—Among patients with 1 to 2 adenomas < 10 mm in size, having at least one proximal
adenoma was associated with increased risk for metachronous advanced neoplasia in a
pooled analysis of 7 prospective studies?®. In another study, among patients with any
adenoma, having at least one proximal adenoma was associated with 1.17-fold increased risk
for any metachronous adenoma, but no increased risk for metachronous advanced
neoplasia®. A cohort study in Netherlands of 2,990 patients diagnosed with adenoma 1988—
2002 and followed through 2008 with medical record review found proximal location was
associated with 1.6-fold increased risk for advanced adenoma on follow-up3!. As mentioned
previously, a study of “intermediate risk” (1 to 2 >10 mm adenomas or 3—4 adenomas any
size) found that proximal adenoma was associated with increased risk for incident CRC20,
but another study found similar risk for incident CRC among individuals with 1 to 2
proximal only versus distal only adenomas < 10 mm in sizel8. Taken together, given these
varying results, more research is needed to determine whether proximal adenoma location
should be considered as a specific factor for modifying surveillance recommendations.

For patients with piecemeal resection of adenoma or SSP >20 mm, repeat
colonoscopy in 6 months (Strong recommendation, moderate quality of
evidence).—Piecemeal polyp resection contributes to risk for metachronous neoplasia. A
meta-analysis by Belderbos et al. of 33 studies found risk for recurrent neoplasia was 20%
for piecemeal versus just 3% for en bloc resection utilizing endoscopic mucosal resection
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(EMR) technique®®. In the subgroup with EMR of polyps 10 to 20 mm in size, piecemeal
resection was associated with an 18% risk for recurrent neoplasia, similar to the 19% rate
observed for polyps 20 to 30 mm and > 30mm in size. Pohl et al studied rate of incomplete
resection using biopsy immediately after assumed complete resection of 5 to 20 mm polyps,
including patients with and without EMR®L. Incomplete resection was more common with
piecemeal (20%) versus en bloc resection (8.4%), but piecemeal resection was not an
independent predictor of incomplete resection after adjusting for size and histology. For
polyps >=20mm, additional papers since the Belderbos et al. meta-analysis have reported
high risk for recurrent neoplasia associated with piecemeal vs en block resection®6: 67, These
findings suggest that colonoscopist must put an emphasis on complete polyp excision at
baseline, and, particularly for polyps =20mm in size consider strategies for verifying
complete excision. The evidence base to support management of patients with polyps =20
mm in size resected piecemeal has been reviewed in detail in the recent Task Force
recommendations on endoscopic removal of colorectal lesions®8. Based on the evidence
reviewed, the Task Force recommended patients with polyps = 20 mm resected piecemeal
have first surveillance colonoscopy at approximately 6 months, second surveillance 1 year
from first surveillance, and third surveillance 3 years from the 2" surveillance.

Other risk factors for metachronous neoplasia

Since the 2012 recommendations, a number of studies have reported on risk factors for
metachronous neoplasia. Smoking may be associated with risk for recurrent conventional
adenoma as well as serrated polyps®®: 70. Environmental factors such as rural versus urban
residence may contribute to risk for cancer after advanced adenoma removal’1. Metabolic
syndrome?0: 72. 73 (as well as components of this diagnosis such as increased waist to hip
ratio, increased hip circumference) and obesity’2-74 have been shown by a number of
studies to be associated with increased risk for recurrent neoplasia. Race does not appear to
modify risk for recurrent adenoma and metachronous advanced neoplasia. A retrospective
cohort study of 246 Whites and 203 Blacks who had an adenoma at baseline and at least one
surveillance colonoscopy found similar rates of recurrent adenoma and advanced neoplasia.
5 A cohort study of participants in the Polyp Prevention Trial compared risk for
metachronous adenoma and advanced neoplasia among 1668 Whites and 153 Blacks with
adenoma at baseline, all of whom received surveillance colonoscopy, found no difference in
rate of metachronous adenoma or advanced neoplasia’®. Thus, while there is evidence that
Blacks have a higher age-adjusted incidence and mortality from CRC, and develop CRC at a
younger age than other racial and ethnic groups in the US, once screened, there is no robust
evidence that being Black modifies the risk for recurrent adenoma or advanced neoplasia.
Having a flat adenoma may increase risk for recurrent neoplasia, but more data are needed to
support differential management’”. Diet might modify risk, but new evidence to support its
impact is limited. One study found no clear association between fruit and vegetable intake
and risk for adenoma recurrence’®, and another pooled study of 1727 participants from 2
randomized trials did not identify a relationship between pro inflammatory diet and risk for
adenoma, advanced adenoma, or 3 or more adenomas on follow-up colonoscopy after initial
polypectomy’®. Lifestyle factors such as increased sedentary behavior may increase risk for
adenoma recurrence80, but it is unclear whether specifically modifying behavior will reduce
risk.
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Since 2012, several studies have been published on chemopreventive strategies for reducing
risk for recurrent neoplasia. A large, well done RCT found that supplementation with
calcium or vitamin D (alone or in combination) was not associated with reduced risk for
recurrent neoplasia®l, and a small study that included intervention with calcitriol, aspirin,
and calcium also found no benefit on risk for recurrent neoplasia®2. A prospective cohort
study reported that dietary supplement use was not associated with reduced risk of
metachronous neoplasia83. An observational study demonstrated that exposure to metformin
was associated with reduced risk for finding adenoma at surveillance colonoscopy among
diabetics8, and a pilot RCT of non-diabetics found that low dose metformin was associated
with reduced risk for recurrent adenoma at one year8®, suggesting metformin may be a
promising chemopreventive agent warranting further study.

Newly published work has confirmed that aspirin and exposure to non-steroidal anti-
inflammatory medications may reduce risk for adenoma recurrence, but optimal dose,
mechanism of action, and characteristics of patients most likely to benefit has not been well
established86: 87 While there is insufficient evidence to support routine recommendation of
aspirin for cancer and adenoma prevention in patients with baseline adenoma, the overall
impact of aspirin on cardiovascular disease (CVD) and CRC risk reduction might support
recommending aspirin for some patients. Specifically, it should be noted that, for patients
age 50-59 years who have >10% risk for cardiovascular disease CVD and life expectancy of
=10 years, without increased risk for bleeding, the US Preventive Services Task Force has
recommended use of aspirin 81 mg per day for primary prevention of both CVD and CRC
(Grade B recommendation), and has recommended that aspirin could also be considered for
60 to 69 year old based on shared decision making taking into account potential harms and
benefits (Grade C recommendation)88. Thus, for patients who inquire about strategies to
reduce future CRC risk after polypectomy, an opportunity exists to recommend estimation of
cardiovascular risk and to consider aspirin for both CVD and CRC risk reduction if these
criteria are met.

In summary, there is little evidence that lifestyle factors such as diet, smoking, obesity,
sedentary behavior increase the risk of metachronous neoplasia, or that modification of these
behaviors, reduces the risk. Likewise, there is little new evidence that chemoprevention
impacts the risk of metachronous advanced neoplasia in patients with adenoma. At this time
there is insufficient evidence to recommend modification of surveillance intervals based on
these factors. More work needs to be done to identify risk factors and chemopreventive
strategies that can reduce risk for metachronous neoplasia and possibly allow for less
frequent surveillance colonoscopy.

DISCUSSION

Currently the interval for screening and surveillance colonoscopy is based on stratification
of risk for metachronous advanced neoplasia. Since the last recommendations by the Task
Force in 2012, evidence to support low risk for incident and fatal cancer after normal
colonoscopy has strengthened the recommendation to defer repeat screening for at least 10
years. Among patients with polyps, new data suggests that patients with 1 to 2 adenomas
<10 mm are at lower than average risk for incident and fatal CRC and can undergo
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colonoscopy at longer intervals. Individuals with advanced neoplasia appear to remain at a
greater than population risk for CRC after polypectomy. New data are emerging to support
less frequent surveillance among individuals with 3 to 4 adenomas < 10 mm in size. The
literature on risk for subsequent neoplasia in those with serrated lesions is at an early stage
(relative to those with conventional adenomas) and continues to evolve. Those with a
combination of both serrated lesions and conventional adenomas appear to be a higher risk
group for subsequent advanced neoplasia. Encouragingly, two studies suggest that exposure
to surveillance colonoscopy after baseline polypectomy (compared to no surveillance) may
reduce risk for incident CRC among high risk patients, but more data are needed to support
the incremental benefit of post-polypectomy surveillance for reducing incidence and
mortality from CRC.

Given that risk for metachronous advanced neoplasia has been accepted thus far as a
surrogate for risk for incident CRC, and the plethora of studies that have examined risk for
metachronous advanced neoplasia among individuals with baseline polyps, the Task Force
has provided updated recommendations for surveillance based the relationship of baseline
findings to risk for metachronous advanced neoplasia. Key updates since the 2012 USMSTF
recommendations are summarized in Table 9. Recommendations for patients with advanced
adenoma, including those with adenoma =10 mm, or containing high-grade dysplasia and/or
villous features are unchanged, with evidence to support close surveillance in 3 years
strengthened. One year, rather than a more general recommendation for less than 3 year
follow-up colonoscopy for individuals with more than 10 adenomas at a single examination
has been recommended to simplify follow-up, though the evidence base to support this
strategy has not been markedly strengthened. Emerging evidence suggests that individuals
with 3 to 4 adenomas < 10 mm are at low risk for metachronous neoplasia, supporting our
recommendation for 3 to 5 interval rather than a strict 3 year follow-up colonoscopy for this
group of patients. Another significant change from prior guidance is our recommendation
for surveillance colonoscopy in 7 to 10, rather than 5 to 10 years for patients with 1 to 2
adenomas < 10mm, based on the growing body of evidence to support low risk for
metachronous advanced neoplasia. In this population, the risk for metachronous advanced
neoplasia is similar to that for individuals with no adenoma (Figure 2). Importantly, the
observed risk for fatal CRC among individuals with 1 to 10 adenomas <10 mm is lower than
average for the general population. The largest cohort study to date focusing on patients with
SSPs offers evidence to support follow-up in less than 10 years (5 to 10 years for 1 to 2 SSPs
<10 mm, 3 to 5 years for 3 to 4 SSPs<10mm, and 3 years for 5 to 10 SSPs, SSP =10 mm, or
SSP with dysplasia), based on observed increased risk for metachronous large SSP.

Our review highlights several opportunities for research to clarify risk stratification and
management of patients post polypectomy. In order to optimize risk reduction strategies, the
mechanisms driving metachronous advanced neoplasia after baseline polypectomy, and their
relative frequency need to be better understood through studies that include large numbers of
patients with interval cancers and/or advanced neoplasia after baseline polypectomy.
Mechanisms may include new/incident growth, incomplete baseline resection, and missed
neoplasia; each of these potential causes may require different interventions for
improvement8. For example, if most interval cancers after polypectomy are attributable to
missed neoplasia®: 91, redoubled focus on quality of baseline exam may be indicated.
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Indeed, quality factors, such as incomplete exam and poor bowel preparation, have been
associated with risk for cancer after polypectomy?0: 3132, Fyrther, it is plausible that the
adenoma detection rate (ADR) of a colonoscopist, which has been tied closely with risk for
interval cancer after normal screening colonoscopy®2 93, might have a similar correlation
with risk for interval cancer after polypectomy. If incomplete resection is the major cause of
metachronous neoplasia after polypectomy®4, focus on implementing strategies that improve
polypectomy technique may be indicated. If the main driver is incident neoplasia, then
strategies that optimize risk stratification and timing of colonoscopy (early for high risk, and
deferred for low risk) might be most impactful. Interestingly, one study has found that the
attributable fraction of risk for CRC after baseline polypectomy is highest for incomplete
polyp removal and not having “on time” follow up colonoscopy, underscoring the
importance of complete removal and appropriate follow-up intervals32. More work is needed
to identify the key drivers of metachronous advanced neoplasia, particularly CRC.
Application of precision medicine, such as offering chemoprevention to individuals with
genotypes associated with response to therapy, may improve effectiveness of
chemoprevention, but requires further study94. Biomarkers of adenoma recurrence also merit
study.95-99 Widespread promotion of colonoscopist ADR as a quality metric is likely to
increase the frequency of diagnosing patients with multiple small adenomas. Since finding
multiple small adenomas may be a marker of careful colonoscopy, patients with multiple
(e.g. 1 to 4) small adenomas may be subject to a so-called “adenoma detector paradox,” in
which they are currently recommended short interval (e.g. 3-year) colonoscopy despite
potentially having very low risk for incident CRC secondary to having a very high quality
exam. Though we have recommended 3 to 5 year follow-up for individuals with 3 to 4 small
adenomas based on emerging evidence, understanding implications of having multiple small
adenomas should be a key focus of future research. We found little data to guide
management of individuals with isolated HPs<10mm. Future research should clarify
whether these individuals are indeed a low risk group, as uncertainties remain about
frequency of misdiagnosis of small SSPs as HPs, and whether patients with small HPs
proximal to the sigmoid colon or in the rectum or sigmoid colon have significantly increased
risk for either large serrated polyps or advanced neoplasia on follow up.

Beyond risk stratification, more fundamental research on the potential benefits of
surveillance is needed. In particular, better evidence is needed to support whether exposure
to surveillance colonoscopy, compared to no surveillance, reduces CRC incidence or
mortality. Such evidence is needed given the increasing proportion of patients who are
having adenomas detected as part of increased participation in CRC screening.

Several areas not covered by our current recommendations also warrant investigation. We do
not provide recommendations for management of young patients (under age 50 years) with
incidentally detected adenoma, though evidence to guide management is emerging0%. 101,
At the other end of the age spectrum, more research is needed to determine whether the
potential cancer prevention and early detection benefits of surveillance outweigh immediate
procedure related risks for individuals older than age 75, or with multiple comorbidities.
Cost-effectiveness of surveillance, as well as alternative strategies for surveillance (such as
FIT or multi-target FIT-DNA) requires further study. Indeed, one modeling study has
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suggested that surveillance FIT (rather than colonoscopy) might be effective post-
polypectomy102,

As a result of our review, we have several suggestions for best practices to improve the
quality and comparability of future research on post-polypectomy surveillance. Studies vary
in the definition of “high risk adenoma”. Ideally, when considering both predictors and
outcomes, we suggest as a best practice reporting presence of individual findings (e.g.
villous adenoma, SSP, HP=10mm) in addition to several potentially clinical relevant
summary categories, including: 1) advanced neoplasia; 2) advanced adenoma; and 3) large
serrated polyp (HP or SSP=10mm). Because our understanding of the risks and outcomes
among patients with SSPs is still limited, we suggest it is particularly important to separate
SSPs from aggregate predictor or outcome categories such as advanced neoplasia. Further,
we suggest specifically reporting SSP, HPs, and TSAs separately as predictors and
outcomes, and clearly defining any aggregate categories (such as serrated polyps =10 mm)
precisely. Providing histology-specific data will allow for greater comparability across
studies, and better assessment of whether outcomes differ by serrated polyp histology. For
example, histology specific outcome data could help elucidate whether individuals with HP
=210 mm have similar outcomes as patients with SSP = 10 mm. More studies are needed
which include patients that are racially and ethnically diverse. Most surveillance studies
provide limited data on the quality of baseline colonoscopy, which could help in interpreting
results. Additionally, we recommend that both relative and absolute risks for outcomes, such
as metachronous advanced neoplasia, be provided in surveillance studies. Absolute risks are
key to providing perspective to patients and physicians on the true risk associated with a
given polyp finding scenario. Studies examining the potential benefit of exposure to
surveillance versus no surveillance should seek to avoid several potential sources of bias.
First, risk for cancer associated with adenoma is often compared to the general population,
not to people who had normal colonoscopy. Comparing cancer risk among individuals with
adenoma removal to a general population without ascertaining for presence of CRC or
adenoma may bias towards underestimating risk reduction that can be gained by removing
adenomas® 1617103 gecond, risk for cancer associated with surveillance is often compared
to general population, not to people who had polypectomy but no surveillance; this may bias
towards an overestimation of the benefit of surveillance® 1% 16, Also, risk for cancer
associated with surveillance often excludes cancers diagnosed within 1 year, which may bias
towards overestimating benefit of surveillance, since in usual practice surveillance time
frames are assigned based on initial results, not initial results plus clinical course within a
year16. 104 Finally, some studies may compare outcomes among patients who did not
receive surveillance to those who survived cancer free and received surveillance?C. This is
analogous to a per-protocol analysis of a randomized trial, may overestimate the benefit of
surveillance, and may be considered a form of immortal time bias. Additionally, we note that
very few randomized trials of surveillance strategies have been done. In the United States,
the National Polyp Study is the only RCT of surveillance colonoscopy. This study was
conducted in the 1980°s before availability of modern technology (e.g. high definition
colonoscopies) and widespread awareness of importance of quality on outcomes, employed
a highly aggressive baseline polyp clearing strategy, and compared a very short 1 versus 3
year follow-up interval among patients with baseline adenomal%. The European Polyp
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Surveillance Trial (EPoS) trial, which includes arms randomized to different surveillance
intervals based on specific baseline polyp finding strata, is well underway, and will likely
offer new insights to guide polyp surveillancel%. Lack of randomized trials in the area of
surveillance is quite remarkable given the frequency of surveillance colonoscopy in usual
practice, and in context of the many trials that are available on CRC screening.

Several limitations may be considered in interpreting and applying our recommendations to
practice. Our recommendations for surveillance intervals depend on the performance of a
high quality exam (as evidenced by exam complete to the cecum with adequate bowel
preparation and complete polyp resection) by a high-quality colonoscopist (based on
adequate adenoma detection rate). This requires that colonoscopists continuously strive to
improve quality, but also use caution in applying surveillance recommendations when
concerns about quality exist. We focused on updating our recommendations based on a
literature review of papers published since the prior recommendations were issued in 2012,
and did not perform pooled or meta-analyses. A more comprehensive literature review of all
papers published relevant to surveillance over a longer time period, as well as meta-analyses
were beyond scope of this work. In many cases, our recommendations are based on very low
or low quality evidence. Even where evidence was judged to be of moderate or high quality,
few studies were randomized trials. Thus, future research has a high likelihood of producing
evidence that may change recommendations, particularly those based on lower quality
evidence. We recognize the challenge of applying new recommendations, such as a 7 to 10,
rather than a 5 to 10 year follow up recommendation for patients with 1 to 2 adenomas < 10
mm, in practice. Patients, primary care physicians, and colonoscopists may have concerns
about lengthening a previously recommended interval, and will need to engage in shared
decision making regarding whether to lengthen the follow up interval based upon the
guidance here or utilize the recommendation made at the time of the prior colonoscopy.

CONCLUSIONS

CRC incidence and mortality are decreasing secondary to improvements in risk factor
exposures, screening, treatment, and perhaps exposure to surveillance among patients with
polypsi07. Given that some patients with polyps appear to have persistently increased risk
for CRC, and many have increased risk for advanced neoplasia on follow-up, surveillance
colonoscopy to attempt to reduce CRC risk is clinically rational and recommended.
Evidence to support best practices for surveillance colonoscopy has strengthened, and has
helped to support close follow-up for some groups, as well as less intense follow-up for
others. More work is needed to fully understand which patient populations are most likely to
benefit from surveillance, and the ideal surveillance interventions to apply for optimizing
CRC prevention and early detection.
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Section 1: APPROACH TO SURVEILLANCE

Question Population Intervention Comparison Outcome
a. Detection of
adenoma,

1. Is repeat advanced

colonoscopy at 10
years preferred to

Patients with normal

Colonoscopy

Colonoscopy in

adenoma, and/or
CRC

earlier surveillance in colonoscopy at 10 years <10 years :
patients with normal gRR(:e?rl:git:j%ﬂce
?

colonoscopy? c. Reduction
CRC mortality
a. Detection of

2. 1s no repeat gg\elgg(r:l;ec\j,

colonoscopy preferred adenoma, and/or

to colonoscopy at 10 Patients with normal No Colonoscopy in '

years or earlier in
patients with normal
colonoscopy?

colonoscopy

colonoscopy

<10 years

CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

3. Is surveillance
preferred to no
surveillance in patients
with 1-2 small (<10
mm) non-advanced
adenomas?

Patients with 1-2 small (<10
mm) non-advanced adenomas

Colonoscopy
surveillance

No surveillance

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

4. 1s surveillance at 5
years preferred to
surveillance at 10 years
in patients with 1-2
small (<10 mm) non-
advanced adenomas?

Patients with 1-2 small (<10
mm) non-advanced adenomas

Colonoscopy
surveillance at
5 years

Colonoscopy
surveillance at
10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

5. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
sessile serrated
adenoma/polyp size
>10 mm and/or with
dysplasia ?

Patients with sessile serrated
adenoma/polyp size 210 mm
and/or with dysplasia

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

6. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
sessile serrated
adenoma/polyp size
<10 mm with no
dysplasia ?

Patients with sessile serrated
adenoma/polyp size <10 mm
with no dysplasia

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

7. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
advanced adenoma?
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Patients with any advanced
neoplasia advanced (defined as
adenoma with =10 mm, villous
histology, and/or high-grade
dysplasia)

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
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Section 1: APPROACH TO SURVEILLANCE

Question

Population

Intervention

Comparison

Outcome

¢. Reduction
CRC mortality

8. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
adenoma =10 mm in
size?

Patients with any adenoma =10
mm

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

9. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
adenoma containing
high-grade dysplasia?

Patients with adenoma
containing high-grade dysplasia

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

10. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
adenoma containing
villous histology?

Patients with adenoma
containing villous histology

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

11. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
any proximal adenoma
<10 mm?

Patients with any proximal
adenoma <10 mm (proximal
defined as proximal to
descending colon or splenic
flexure)

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

12. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
>3 adenomas all <10
mm?

Patients with =3 tubular
adenomas all <10 mm

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

13. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
3-4 adenomas <10 mm
in size?

a) Patients with 3—4 adenomas
<10 mm in size

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

14. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
3-4 adenomas <6mm
in size?

a. Patients with 3-4 adenomas
<6mm in size

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality
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Section 1: APPROACH TO SURVEILLANCE

Question

Population

Intervention

Comparison

Outcome

15. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
5-9 adenomas <10 mm
in size?

a) Patients with 5-9 adenomas
<10 mm

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

16. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
5-9 adenomas <6mm
in size?

a. Patients with 5-9 adenomas
<6mm

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

17.is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
hyperplastic polyp =10
mm in size?

Patients with any hyperplastic
polyp =10 mm in size

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

18. is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
proximal hyperplastic
polyp 210 mm in size?

Patients with proximal
hyperplastic polyp =210 mm

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

19. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
any proximal
hyperplastic polyp?

Patients with proximal
hyperplastic polyp

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

20. is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with a
prior history of
advanced adenoma?

Patients with a personal history
of advanced adenoma, stratified
by current finding (non-
advanced, advanced adenoma,
normal)

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

21.is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with a
prior history of non-
advanced adenoma?

Patients with a personal history
of adenoma, stratified by current
finding (non-advanced,
advanced adenoma, normal)

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

22. Is surveillance at
less than 3 years
preferred to

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.
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advanced adenomas

Colonoscopy
surveillance in

Colonoscopy
surveillance at
3 years

a. Detection of
adenoma,
advanced




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Gupta et al.

Page 30

Section 1: APPROACH TO SURVEILLANCE

Question

Population

Intervention

Comparison

Outcome

surveillance at 3 years
in patients with more

than 10 non advanced
adenomas?

less than 3
years

adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

23. Is surveillance at 3
years preferred to
surveillance at 5 or 10
years in patients with
high adenoma volume

Patients with high vs. low
adenoma volume

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5or 10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
¢. Reduction
CRC mortality

24. Is surveillance in 5
years preferred to
surveillance in 10
years in patients with
prior history of non
advanced adenoma and
follow up normal
colonoscopy?

Patients with baseline non
advanced adenoma and normal
colonoscopy at 1%t surveillance

Colonoscopy
surveillance at
5 years

Colonoscopy
surveillance at
10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

25. Is surveillance in 5
years preferred to
surveillance in 10
years in patients with
prior history of
advanced adenoma and
follow up normal
colonoscopy?

Patients with baseline advanced
adenoma and normal
colonoscopy at 1%t surveillance

Colonoscopy
surveillance at
5 years

Colonoscopy
surveillance at
10 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

26. Is surveillance in 3
years preferred to
surveillance in 5 years
in patients with prior
history of advanced
adenoma and follow up
advanced adenoma?

Patients with baseline advanced
adenoma and advanced adenoma
colonoscopy at 15 surveillance

Colonoscopy
surveillance at
3 years

Colonoscopy
surveillance at
5 years

a. Detection of
adenoma,
advanced
adenoma, and/or
CRC

b. Reduction
CRC incidence
c. Reduction
CRC mortality

SECTION 2: RISK FACTORS FOR ADENOMA, ADVANCED ADENOMA, AND CRC ON F

OLLOW UP

1. Among patients with
one or more colorectal
polyps, does having
one or more purported
risk factors, compared
with not having the
risk factor confer
increased risk for
advanced neoplasia on
follow up
colonoscopy?

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.

Patients with a purported risk
factor for advanced neoplasia on

follow up:

Adenoma =10
mm

Sessile serrated
polyp =10 mm

Sessile serrated
polyp with
dysplasia

Adenoma high-
grade dysplasia

Adenoma with
villous histology

>2 non advanced
adenomas

3-4 non advanced
adenomas

Presence of
risk factor

Absence of risk
factor

Risk for
adenoma,
advanced
adenoma, and/or
CRC
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Section 1: APPROACH TO SURVEILLANCE

Question Population Intervention Comparison Outcome

. Sessile serrated
adenoma/polyp
without size 210
mm or high-grade
dysplasia

. Proximal
adenoma

. Proximal
hyperplastic polyp

. Proximal
Hyperplastic
polyp 210 mm

. Distal
Hyperplastic
polyp 210 mm

. Prior history of
advanced
adenoma

. Prior history of
adenoma

. Family history of
colorectal cancer

. Family history of
polyp

. Total adenoma
volume

Appendix B.: Strategies utilized for the literature search.

PubMed:

Embase:

(“Colonoscopy”’[Mesh] OR colonoscopy)
AND

(“Adenomatous Polyps”[Mesh] OR Adenomatous Polyp OR adenoma OR metachronous
OR colorectal adenomas)

AND

(polypectomy surveillance OR adenoma surveillance OR post-polypectomy surveillance OR
polypectomy surveillance OR (polypectomy AND surveillance) OR adenoma surveillance
OR (adenoma AND surveillance))

‘colonoscopy’/syn

AND
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‘adenomatous polyp’/syn OR (adenomatous AND polyp) OR ‘adenomatous polyp’ OR
adenoma OR metachronous OR (colorectal AND adenomas) OR ‘colorectal adenoma’

AND

‘polypectomy surveillance” OR (polypectomy AND surveillance) OR (adenoma AND
surveillance) OR “‘adenoma surveillance’ OR (“post polypectomy’ AND surveillance) OR
‘post-polypectomy surveillance’

(MH “Colonoscopy+”) OR colonscopy
AND

(MH “Adenomatous Polyps+"”) OR ((adenomatous AND polyp) OR ‘adenomatous polyp’
OR adenoma OR metachronous OR (colorectal AND adenomas) OR ‘colorectal adenoma’)

AND

(MH “Disease Surveillance”) OR (‘polypectomy surveillance’ OR (polypectomy AND
surveillance) OR (adenoma AND surveillance) OR ‘adenoma surveillance’ OR (‘post
polypectomy” AND surveillance) OR ‘post-polypectomy surveillance’)
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Flow chart of literature review
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High Quality Colonoscopy
Complete to cecum
Adequate bowel prep to detect polyps >5mm
Adequate colonoscopist adenoma detection rate
Complete polyp resection

Risk-Stratified Repeat Colonoscopy Interval

3 to 5 years

e 3 to 4 adenomas
<10 mm

e 3to4 SSPs
<10mm

e HP >10 mm

Legend: Recommendations for post colonoscopy follow up in average risk adults are depicted.
After high quality colonoscopy defined by exam complete to cecum adequate to detect polyps >
5 mm, performed by a colonoscopist with adequate adenoma detection rate with complete
polyp resection, risk stratified repeat colonoscopy intervals are provided. HP; hyperplastic
polyp; SSP, sessile serrated polyp/sessile serrated adenoma/sessile serrated lesion.

Figure 1.
Recommendations for follow-up after colonoscopy and polypectomy
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Proportion with Metachronous Advanced Neoplasia

17.3%

4.9%
3.3%
No Adenoma 1to 2 adenomas < 10 mm High Risk Adenoma
Baseline Colonoscopy Finding
Figure 2.

Metachronous advanced neoplasia risk among individuals with no adenoma, 1 to 2 < 10mm
adenomas, and high risk adenomas at baseline.

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.




Page 42

Gupta et al.

S30UI848) SB UOISSNISIP Ul PAPN|OUl 818 AJBWILINS UTew WOy papn|oxa siaded swos

*

sawo02in0 Adoasouojod [ewou Jo ddue|jIaAIns AwoydadAjod 1sod uo uey) Jayio snao4

UOI39353J JO SS3UBIaIdWIO0D SJeIpaWI 40 POYIBW UO11I8sa) 21d0ISOpUd Uo AJBAISN|IXa SNJ04

1duosnueW Pareldosse ou ‘AJuo 10ensqy

UaIp|Iyd uo snao4

SaWoIpUAs DY) Aselipaiay Jo ‘D¥D Jo Alolsiy Jond ‘aseasip [amog AloTewweljul Se yans suonipuod st ybiy uo snao4
saul|sping

[e1I0}Pa 10 MBINBI BAITRLIEN

S3W091N0 Apn}s Jo Uoiela.dialul 8]qeus 0} PaqLIasap AJUBIdINSUl SPOYIBIN

. BL31LID uolsn|ax3

AwoyoadAjod aurjaseq auofiiapun aney oym S[enpIAIpUL 10§ 3OUB[|ISAINS OU "SA 3dUB[|1IBAINS UaMIa] diysuoiie|al paulwexy

dn mojj0} Uo BLWOUBPE PadUBAPE 10 DYD 40 UONJaIap pue sBulpuly Wwexa Adoasouo|od auljaseq Uaamiaq diysuone|al paulwex3
suonsanb 0DI1d 810w Jo 8Uo 0} Juens|ay

RIS UoISN|aU|

suonsanb 0D1d 01 1ueAsjal ‘dn mojjo} uo eisejdoau Juanbasgns pue wexs Adoasouojod auljaseq ussmiag diysuorie|as autwexa ybiw yeyl (s)aded Anuap) :jeos

(1@ pue 58) 1duosnuey

sawo023n0 Adoasouojod [ewou 1o daue|j1aAIns AwoydadAjod 1sod uo uey) Jayio snao4

UOI399531 JO SSBUSIBIdWIO0D SjeIPaWWI 0 POYIBW UOII8sa) 21d0ISOpUd UO AJSAISN|IXd SNJ0S

1duosnueW PaYe|d0sse ou (AJuo 10ensqy

uaJp|1yd uo snao4

SBWO0IpUAS DY Aselipaiay Jo ‘DD Jo Aloisly Jorid ‘aseasip [amog AloTewweljul Se yans suoRipuod st ybiy uo snao4

sauljsping

[eLI0MPa 10 MaINBI aAIRLIBN

el4811D UoISN|ox3

dn mojjoy} uo eisejdoau Juanbasgns pue wexa Adodsouo]0d auljaseq ayl usamiaq diysuone|al aulwexa ybiw jeys (s)iaded Aynusp) :jeoo

(1@ pue 93) 1ensqy

UaIp|1yd Uo snoo4
SAWO0IPUAS DHD Aselipalay Jo ‘DD Jo A1olsiy Jouid ‘aseasip [amoq Alorewlue]yul Se Yans suoiipuod st ybiy uo snao4

sauljapInb Jaylo 1deoxa siaded mainay

1URAB|8J 10U AJJe3[o )l L

eII811ID UoISN|oX]

dn mojjo} uo eisejdosu jJusnbasgns pue wexa Adoasouojod auljaseq ussmiag diysuomeal syl aulwexs yBiw reys (s)ieded Apnusp] :jeos

(9S) 8L

B1181140 UOISN|OX8/U0ISN|oU|

(1amalnal) aseyd Mainay

s1dLIosnuBW pue ‘s1o 1SR ‘Sa)11l JO UOISN|IX3/UOISN|oUl J0) BLISILID

‘T algeL

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2021 March 01.

i

Gastrointest Endosc. Author manuscript



Page 43

Gupta et al.

urensoun AJaA si 1089 40 ajewnss Auy

Aienb moj A1ap :@

arewnss ay) abueyd 03 A|axI1| SI pue 19843 4O 81ewWISa dY} Ul 82UsPIHU0I INO o Joedwi Juepodwi ue aney 0} A|ax1] AIBA SI YdJeasal Jayun-

Airenb mo:D

a1eWNSa 8y aBuBYD Aew pue 108448 JO B1BLINSS U} U1 SOUSPIUOD N0 UO Joedwi Jueliodwil ue aAey 03 A|9X1] SI YdIeasal Jayun4

Ajjenb aelspoy g

108449 JO 81BLIISS U} Ul 80USPIIUOD N0 8BUBYD 01 18X 1[un AIBA SI YoIeasal Jayun-

Aupenb ybiH v

uomiuyag

80UapIAg Jo Buiey

90UapPIAT JO sBuey uoneneAT pue ‘usWdoaAs ‘IUBWISSASSY SUOIBPUSLILLINIaY Jo Bulpelo

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 44

Gupta et al.

812 U0I108]3p BUWOUSPE. ‘YAV -I180UED [£10310]00 ‘DHD

‘BuIAjoAs A[JUBISUOD BJ R1IB)LID SNOLIBA 10§ YSII JO [8A8] Bunoddns 8ouspiAe 80uls (,BWOUSPR S MO],, W) Y} JO pesIsul WWQT>Sewouspe z—T

asn "Ba) A1oBa1ed ayy Aq painided Buiag elaId [enpiAipul ay) A19ads siaded yoleasal 1eys eLWOUSPE XSI MOY,, 10  ewouape Xsii ybiy,, se yons sariobaed Buisn ueyl Jayres ey premioy Buinow asodoad apn

*

‘uois1oxa dAjod a19]dwod 03 uonUaNe pue djes UOIIBIBP Biouape ayenbape Yim 1s1doasoun]od Ag pawioyad daid [amoq arenbape yiim wnaad 03 819|dwod wex3

wexa Aurenb-ybiH

BAJRA [209008]1 40 ‘WNB|I [eUILLIB) ‘301110 [eaolpuadde ay) se yons syJewpue] [299 Jo uoneuawnoop ojoyd yim ‘wnoad o) Adoasouo|od aisjdwod

wexa a39|dwo)

9Z1S Ul Ww G< sdAjod Jo uonezifensia 1oy ayenbape uonesedaid jamog

uonyesedaid [amoq arenbapy

USWOM UI 950¢< PUE USW Ul %0€ < AV

(¥av)
3]kl UOI93)ep ewouape arenbapy

BUWIOUSP. 3I0W 10 € .
rIse|doau paoueApY .

:sBuipuly BuImo|oy ay Jo alow o T

ewouspe xsu ybiH

240 .

eise|dsAp apelb ybiy yum ewouspy .
AB0J01S1Y SNOJ|IA/SNO||IACINGNY YHIM BLIOUBPY .
9ZIS Ul WW QTZ BWOUsPY .

:sBuipuly Buimo|oy 8y Jo a1ow o T

eIse|dosu paoueApYy

eise|dsAp apelb ybiy yum ewouspy .
AB0]03ISI1Y SNOJ|1A/SNOJ[IAOINGN] YIIM BLIOUBPY .
9ZIS Ul WW QT BWOUSPY .

:sBuipuly Buimoy|oy ay Jo alow o T

BUWIOUSPE PIOUBADY

971 Ul W OT> SeWouape pasueApe-uou z 03 T

BLIOUSPE XS MO

punoy st YD 40 ‘ww T < dAjod onsejdiadAy “ewouspe payesas jeuonipel) ‘dAjod pajeutss a[1sses ‘ewouspe ou aisym Adoasouo|od v

Adoasouo]od [ewoN

o4 Jo

AKiois1y euosiad ‘awoipuAs sisodAjod pajeltas NsId pasealoul UM paleldosse aWoIpuAs Arelipaiay ‘DY 40 AIolsiy Ajiwe) ‘aseasip [amog Alojewiweljul JO 80Uasqy

0dD 10} Xs1l abelany

Author Manuscript

‘€ 9|geL

Author Manuscript

Author Manuscript

, SUOIIULaP pue swial

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 45

Gupta et al.

'saouaJayald Jusned pue ‘Aloisiy dAjod Joid ‘wexa auljaseq Jo Alljenb
Se 4ons $J039e) Jun0d9e 0jul Buise) ‘dn Mojjo) Jeak QT 031 / 104 UoIepUsWWI0dal palepdn ue apincid 0} 3s00yd Ajqeuoseal pue sJeak QT Uey) J81I0YS [eAI8Ul Uk papuswiwodal Ajsnoinald syusiyed ayenfens-al
ARew sueloisAyd ‘aqisesy 4| "sUOIRPUBLLILIOIAI [eulBLIO MO]|04 Aew sewouape Jeingnl g 01 T 40 sisoubBelp Ja)ye dn mo||oy Jeak 0T 01 / Uyl JLIOYS 10} 0202 01 Joud panssi SUCITePUaLLILL0DaI UYIIM SiUalled

A

gSUOIS?] [E12210]09 JO [EAOLIB. 210ISOPUB JOJ SUONBPUBLIWOIBI 41 SINSN mmm&%

(1xa1 88S) DYD 40 Al0isiy Ajiwey

Se Yons s1010e} Jaylo pue ‘abe Jusied ‘Jaquinu BLIOUSPE BAITRINWND/BIN|0SqR UO paseq Bunsa) o1naush 104 palapIsuod aq 0] Pasu ABW SBLIOUBPE SAIRINWIND OT< 8W8YI| 10 SEWOUspe 0T< YIM sjusiied

EECY

sienpiAipul 3si abeane 1oy Alljepow Buiusalds Jaylo 1o Adodsouojod yim aq Aew dn mojjo4

#
U01199531 818]dWw0d JO 89UBPIIUOI YBIY SBWINSSY
EZ

sbuipuiy dAjod 1o A101s1y Jay31e Uo paseq [eAIalul Pareslpul 1Sa1oys ayl BulloAe) ‘sfenpiAipul yons o} paljdde Ajsnotoipnl
a0 1SNW pue ‘O¥D 40 Aloisiy Ajiwey 10 ‘OYD Jo Aloisty Jeuostad ‘dAjod jueubifew ‘sisodAjod parellas ‘BwoIpuAs Jaourd Aselipalay 4o A1oisiy Jeuoslad ‘aseasip [amoq Alojewiwesul o A10isiy [euosiad

‘aWo.puUAs YD Alelpalay e yim sfenpliaipul 0) Ajdde 10u op SUOIIEPUSWILIOIAI {8ZIS Ul WWIG< SUOIS3| 19818p 0 alenbape uoiresedald [amog Ylim Wwindad 0] 219|dwod Wexa awnsse SUoIepuaLIwodsl ||y
*

2RO Buons sypuow 9 WW (ZZ BWOU3PE JO UOIJ8Sa) [ealuadald
moj AIan eaM 13k T oy LIEX® 916uls uo sewouape QT<
a1eJapoN Buons e SiERAE eise|dsAp apeiB ybiy yum ewouspy
91eIapoN Buons x steak ¢ AB0J03ISIY SNOJ|IA 10 SNOJ|IAOINGN} UUM BUIOUSPY

ybiH Buons sIeak € WWQT=Z ewouapy
9JeIBPON Buons Sieak ¢ ww QT > Sewouspe Jejngnl 0T 01 §

Mo Alap e sleakg ol ¢ ww QT > Sewouape Jejngni ¢ 0 £
aYeJapolN Buons Py %Qmm\ﬂ 0T 01/ ww QT > Sewouspe Jejnqnl Z 01 T

ybIH Buons 4Seek o1 , [eWioN

a0uapIng Jo Alend | uonepuawwodsy Jo Yibuaals | AdoasouojoDd adue|jIsAINS 10} [eAI1U] PAPUALLLIOIDY Buipui4 AdoasouojoD auljaseq

, Sewouspe 10 Ado2souo|od [ewIou UM synpe sti abesane ul dn mojjoy Adoasouo]od 1sod 10} SuoIepUSW0aL 41 SINSN

Author Manuscript

Author Manuscript

‘v alqeL

Author Manuscript

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 46

Gupta et al.

"(59n@ 8T/8T/6 'UONEIIUNWILIOD [EUOSIS ‘%0E—0T 1D %G6) %6T SeM st ewouspe

paoueApE SAITRINWIND *(S3IPNIS H=U) WW OT> SEWOU3Pe =< IO BUWOUIPE PAOUBAPE SE Xsii YBIY paulyap Teyl saIpnis Ul pue ‘(%Sz—6 11D %S6) %9T SeM 3S1I BLIOUSPE PaOUBAPR SAIFRINWND ‘(S31pNIS =U)
3UO[e BWOUSPE PAdUBAPE SB YsLI YBIy pauliap Jey SsIpnis U] “ewouspe %sii yBiy auljaseq Yyum sjenpiAipul Buowe Xst Uey) J8mo] yonw pue “Jejiis Si SeWouspe [[ews g 0} T J0 BLIOUSPE OU Y)IM S[enpIAIpul
Buouwe ewouape SNOUOILIEIAW 10 XSIY “¢Pa12IdaP SI SAIPNIS BDUE||1AAINS 8 SSOIJB GET QT JO SISAJRUE-EISL € UO paseq (Wi 0T > SeWwouape £2 10 eise|dsAp apesb ybly ynm ewouspe “ABojolsiy snojiiA

/SNOJ[IAOINGN] Y}IM BWOUSPE ‘9ZIS Ul WW QT< BWOUSPE) BwOoUape Xs1 ybiy Jo ‘azIs ul wwQT > Sewouspe g 03 T ‘Adodsouo|od [ewlou Yiim sfenpiaipul Buowe ejsejdosu paoueApe SNOUOIUIBISW J0) 3SIY
dAjod payeutas a)1ssas ‘dSS

sfenpiAipul st abesane o) Ajiepow Buluaalos Jaylo 1o Adoasouojod yum ag Aew dn Eo__ou%%%

gSUOIS?] [E12810]09 JO [EAOLB. 21d0ISOPUB JO} SUONBPUBLIWIIBI 41 SINSN mmm%%

“UOISIOX® 919]dWwod BpIUOD pue ‘uoeledald [amoq arenbape ‘A|[e30] dH pue dSS UsamIag UORIURSIP Ul AQUBISISU0D 10}
SUJ30U0D MO] J1 PRIOARY SI [eAIS1UI JBBA G B SEaIsyM ‘U0ISIoXa 8191dwod 1o ‘uonresedald [amoq ‘A||eao| dH U dSS Usamiag Uonounsip Ul Aousisisuod IN0ge UIsouod JI PaIoAe) SI [eAIIul dn moj|oy Jesk g <%

U01399s3. 819]dW09 J0 39UBPIU0I YBIY SaWNSSY

F

sBuipuiy dAjod 10 A103SIy Jaylia o paseq [eAsslul paredlpul 1saoys ayl Bulioney ‘DY Jo Aloisiy Ajiwey Jo Jeuosiad e yim sfenpiaipui o) patjdde Ajsnoioipnl

aQ 1snW pue ‘O¥D 40 A101siy Ajiwey 10 ‘O¥D 4o Aloisiy Jeuostad ‘dAjod jueubiew Jo ‘sisodAjod parellas ‘BW0IpUAS J1aourd Alelipalay o A10isiy Jeuoslad ‘aseasip [amoq Aloyewiwelsul Jo A10isiy [euosiad
‘aWoIpuAs YD Alenpalay e yim sfenpiaipul 03 Ajdde J0u op SUOIIBPUSWILIOIAI {8ZIS Ul WWIG< SUOIS3| 19818p 0} alenbape uoiresedald [amoq Ylim Wwindad 0} 819|dwod Wexa awnsse SUoIepuawodsl ||y
*

41 PVRIPON Buons syuow 9 ww 0ZZ dSS J0 U0I398sal [eawadald
mo| AIan Sean sieak g BLIOUSPE Pajellas euoipel |
IESEN eap %28\» S0 ww QT < dAjod onsejdisdAH
Mo AIsp Neap\ sIeah ¢ eise|dsAp Ylm 4ss
moj Alsp N\ SIeah € ww QT 2 dSS
Mo AIsp Nea\ sIeak € wuw QT > SdSS 0T 01 G
Mmo| A1ap MBI sieak G o) ¢ ww QT >SdSS 7 01 €
Mo AIsp Nea\ SIeaA 0T 01 G ww QT >SdSS 20 T
moj Alsp Nea SIeak 0T wwoT > uojod prowbis oy ewixod sdAjod ansejdisdAH 0z S
ajelapol Buons %%%mag 01 WwQT > uojod prowis Jo wndal ul sdAjod onsejdiadAH oz S

20UapIAT J0 Alend | uomepuswWoday Jo Yibuans | AdodsouojoD adue|(I9AINS A0} [EAISIU| PAPUSLLILIOIAY Buipuiq AdoasouojoD auljeseq

Author Manuscript

sdAjod paresas yum synpe ysu abeiane ul dn mojjo) Adoasouojo9 1sod 1oy suoiepuswwodal 41 SINSN

Author Manuscript

‘'S al|qeL

Author Manuscript

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 47

Gupta et al.

,AnsiBay Adoosouojo) ainysduweH maN sy ul sButpuly Adoosouo|od suljaseq Ag paiens 4s abie| pue ewouspe 3su ybiy Joy 3sty

Author Manuscript

SBUIOUSPE Z< Jo eise|doau paoueApe =\yH ‘WS 10 'dS ‘onsejdiadAy = dS ‘azis ul W QT> Sewouspe Z 01 T=vy T ‘dnoib d/vSS ul WS1 papnjou|

x*

‘uoissiwaad YIMm ‘D uosulqoy ‘4 Ausnng ‘Or UosIspuy Woly 8T/ T/E Uoestunwiwiod [euossad ybnoayy papiaoad eyep paystigndun Ajsnoiasid

‘9 s|qeL

Author Manuscript

*¥

$)2T-1TT:¥ST 8102 AB0j0JaIUS0IISED) [ 18 D[ UOSIapUY Wiy pajdepe
¥

(S9/8) €21 (S9rz) '€ wuw 0T dS
(vot/01) 9°6 (yot/e) 6°C dIvss
(8zm) 9 (82/€T) V'OV dSS + V4H
(6v/%) T8 (6v/6) v'8T . dSS + V1
(€09/9) 0'T (€09/1T) T'8T V4H
(166/3) 50 (166/96) L'6 e VT
(96€2/8T) L0 (96€2/9TT) 87 euwouspe ON
(U) 9% 'wwoT=ds | (U) % ‘'wuH

Buipui4 AdoasouojoD aoue|j1enINg

Buipuiq suijeseg

Author Manuscript

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 48

Gupta et al.

punoy st DD 10 ‘4SS ‘ewiouape ou a1aym Adoasouojod Ag pauyap st Adoasouojod [ewIoN

wuw QT > Sewouspe QT 0} §
10 ‘eise|dsAp apeib ybiy yum ewouspy

sieak g 10 :AB0J03ISIY SNOJ|IA/SNOJ[IAOINGN} YHM BUWOUIPY
10 9IS Ul WwW QT= BWoUspY wuw QT > Sewouape 010} §
s1eak g J0 ‘eise|dsAp apesb ybiy yum ewouspy
sleak g o1 ¢ wuw QT > Sewouape Jejngni ¢ 0 £ 10 ‘AB0J03ISIY SNOJ[1A/SNOJ|IAOINGN} Y}IM BLIOUSPY
10 1971S Ul Ww QT ewouspy
siesh g wuw QT > Sewouape Jejngni g 01 T
sleak g Adoasouojod [ewloN
wuw QT > Sewouape QT 01 G
seak 10 ‘eise|dsAp apeid ybiy yum ewouspy
€ 10 :AB0J03ISIY SNOJ|IA/SNOJ[IAOINGN} YHM BUWOUIPY
10 19Z1S Ul Ww QT ewouspy
sieak g ol g wuw QT > Sewouspe Jejngni 0} € sreak g 01 g LU 0T > SELLIOUBPE JE[NqM ¥ 01 €
SIeak QT 01 L wuw QT > Sewouape Jejngni g 01 T
sleak 0T Adoosouojod fewioN
wuw QT > Sewouape QT 01 G
seak 10 ‘eise|dsAp apesd ybiy yum ewouspy
€ 10 :AB0J03ISIY SNOJ|IA/SNOJIAOINGN} YHM BUWOUIPY
10 19Z1S Ul Ww QT ewouspy
sieakgo1 g WW 0T > SEWOUSPe Jejngn} ¢ 0} € s1eak QT 03 L Www QT > Ssewouspe Jejngni ¢ 03 T

Sieak 0T 01 /

Wwiw QT > SeWouape Ieingni Z 0} T

sleak 0T

Adoosouojod fewioN

30UB|[IBAINS 1X3U 10} [EAIS]UI PAPUSLULIOISY

aoue||18AINs 1ST e Bulpul4

30UB|[18AINS 1ST 10} [BAISIUI PAPUBLLILLOISY

Buipui auijeseg

Author Manuscript

8OUE|[I9AINS 15T PUE suljaskq Je sBulpuly ewouspe Ag paljizelis 80UB|[19AINS pug 10} SUOITEPUBLLWLOIDY

1L 9|geL

Author Manuscript

Author Manuscript

Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



Page 49

Gupta et al.

BUIOUSPE PIOUBAPR PUB PBOURAPR-UOU UO PaSe] PazIIaloeIeyd sWodno pue %St
¥

SELIOUBPE € Z 10 BUWOUSPR PEOUBAPE=Y/HH ‘SELIOUSPE PoUBAPR-UOU Z-T=Y

8T 9'0€ €61 oy '8¢ 0ce VdH
9€T 6'8 L9 0€ €ve 0Vl vyl

(V4H)

€cT 8Y 6'S (174 19 96 ewouspe oN rwiouape ys1 ybiH
002 69 9'GT 00 ¥'9T 08T YdH
S'6 L'y L'S 0T 90T 8¢l Va1l

(vy7)

67 8¢ 6'¢ 0T 09 99 elwouspe oN Bliouspe st Mo

e(95=u) w(L62T=U) e, (280T=U) 2z, (28vT=U) €102 ee(L802=U) ac(G96=U)
600¢ @ uosniagqoy 6002 V OwaAreT] 6002 d Aisuld g3 usbuiulisH uea §T0Z MH Xted €T0Z N NI810N 6

uipuld

% '30UB|[19AUNS pyZ 1B BLIOUBPY sty YBIH B0UB[|1IBAINS 1T Buipui suljsseg

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.

8OUB||1I9AINS 15T pue auljaseq Je sbulpuly Ag palyiens sdue||1anIns ,Z 1e eisejdoau Joy sty

‘8 alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 50

Gupta et al.

9ZIS Ul WwW QT > SEWOUSPE 7 0} € JO [BAOWIBI J3J8 MO||0} JedA € JO peslsul Jeak G 01 € puswiwodal 0} uondo .

SeWouape QT < JO [eAOWaJ Ja}je PapuUaWIWOdal s1 dn Moj|0) Jeak € > uey) Jayrel Jeak T .

paziseydwa uaaq sey uoreuieXa auljaseq Aijenb ybiy jo soueniodw| .

(5 919e1) papinoid usaq aney sdAjod parellas JO [eAOWwal Jaye dn MO||04 104 SUOITRPUBLULLIOS) Pa]ielsp SI0N .

(¥ 81geL) 82IS Ul Ww QT > SeWOouape Jejngn} Z 0} T O [eAOWaJ Ja}Je PapuUaWILIOdal S1 dn Moj|o) Jeak QT 01 G Uey} Jayred Jesh QT 0} L .

Awo1oadAjod pue Adoasouojo9 Jsye dn mojj0) 10} SUOITRPUSWIWOI3I 41 SINSN 6TOZ dY1 Ul papiAoid SUOITepUSWILLIOIa] ZTOZ 3duls sayepdn A

Author Manuscript

‘6 dl9eL

Author Manuscript Author Manuscript Author Manuscript

Gastrointest Endosc. Author manuscript; available in PMC 2021 March 01.



	INTRODUCTION
	METHODS
	Evidence review and recommendation development
	Report format
	Terms, Definitions, and Colonoscopy Quality Assumptions (Table 3)
	Polyp terms and definitions
	Colonoscopy quality assumptions


	RESULTS
	Risk for incident and fatal CRC after normal colonoscopy and after polyp
removal
	Normal colonoscopy is associated with sustained reduced risk for incident
and fatal CRC (high quality of evidence).
	Incremental effectiveness of repeat colonoscopy after baseline normal
colonoscopy for further reducing CRC incidence and mortality is uncertain
(insufficient evidence).
	Risk for incident and fatal CRC after baseline adenoma removal is
uncertain (low quality of evidence).
	Surveillance colonoscopy after baseline removal of adenoma with
high risk features (e.g. size >=10mm), may reduce risk for incident
CRC, but impact on fatal CRC is uncertain (Low quality of evidence).
	Risk for incident and fatal CRC among individuals with baseline SSP is
uncertain (very low quality of evidence).
	Summary of risk for incident and fatal CRC after normal colonoscopy
and after polyp removal


	Recommended post colonoscopy surveillance strategies for reducing CRC risk
(Tables 4 and 5; Figure
1)
	For patients with normal, high quality colonoscopy, repeat colorectal
cancer screening in 10 years. (Strong recommendation, high quality of
evidence)
	For patients with 1 to 2 tubular adenomas <10 mm in size
completely removed at a high quality exam, repeat colonoscopy in 7 to 10
years. (Strong recommendation, moderate quality of evidence).
	For patients with 3 to 4 tubular adenomas <10 mm in size
completely removed at a high quality exam, repeat colonoscopy in 3 to 5
years (weak recommendation, very low quality of evidence).
	For patients with 1 or more adenomas >=10 mm in size completely
removed at high quality exam, repeat colonoscopy in 3 years. (Strong
recommendation, high quality of evidence).
	For patients with adenoma containing villous histology completely removed
at high quality exam, repeat colonoscopy in 3 years. (Strong recommendation,
moderate quality of evidence).
	For patients with adenoma containing high-grade dysplasia completely
removed at high quality exam, repeat colonoscopy in 3 years. (Strong
recommendation, moderate quality of evidence).
	For patients with >10 adenomas completely removed at high quality
exam, repeat colonoscopy in 1 year. (Weak recommendation, very low quality
evidence).
	For patients with HPs < 10mm in size in the rectum
or sigmoid colon removed at a high quality exam, repeat colorectal
cancer screening in 10 years (Strong recommendation, moderate
quality of evidence)
	For patients with 1 to 2 SSPs <10 mm in size completely removed at
high quality exam, repeat colonoscopy in 5 to 10 years. (Weak
recommendation, very low quality evidence)
	For patients with TSA completely removed at a high quality exam, repeat
colonoscopy in 3 years (weak recommendation, very low quality of
evidence)
	For patients with 3 to 4 SSPs < 10mm at high quality exam,
repeat colonoscopy in 3 to 5 years (Weak recommendation, very low quality of
evidence).
	For patients with SSP >=10mm at a high quality exam, repeat
colonoscopy in 3 years (Weak recommendation, very low quality of
evidence).
	For patients with SSP containing dysplasia at a high quality exam, repeat
colonoscopy in 3 years (weak recommendation, very low quality of
evidence)
	For patients with history of baseline adenoma removal and 1 subsequent
colonoscopy, recommendations for subsequent surveillance should take into
account findings at baseline and 1st surveillance (Table 7). (Weak recommendation, low quality of
evidence).
	There is insufficient evidence to recommend use of currently published
prediction models for polyp surveillance recommendations (Weak
recommendation, very low quality of evidence).
	Evidence is insufficient to recommend differential management for
patients with proximal adenoma (Weak recommendation, very low quality of
evidence).
	For patients with piecemeal resection of adenoma or SSP >20 mm,
repeat colonoscopy in 6 months (Strong recommendation, moderate quality of
evidence).

	Other risk factors for metachronous neoplasia

	DISCUSSION
	CONCLUSIONS
	AppendixAppendix A.PICO (Patient, Intervention, Comparison, Outcome) questionsSection 1: APPROACH TO SURVEILLANCEQuestionPopulationInterventionComparisonOutcome1. Is repeat colonoscopy at 10 years preferred to earlier surveillance in patients with normal colonoscopy?Patients with normal colonoscopyColonoscopy at 10 yearsColonoscopy in <10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality2. Is no repeat colonoscopy preferred to colonoscopy at 10 years or earlier in patients with normal colonoscopy?Patients with normal colonoscopyNo colonoscopyColonoscopy in ≤10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality3. Is surveillance preferred to no surveillance in patients with 1–2 small (<10 mm) non-advanced adenomas?Patients with 1–2 small (<10 mm) non-advanced adenomasColonoscopy surveillanceNo surveillancea. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality4. Is surveillance at 5 years preferred to surveillance at 10 years in patients with 1–2 small (<10 mm) non-advanced adenomas?Patients with 1–2 small (<10 mm) non-advanced adenomasColonoscopy surveillance at 5 yearsColonoscopy surveillance at 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality5. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with sessile serrated adenoma/polyp size ≥10 mm and/or with dysplasia ?Patients with sessile serrated adenoma/polyp size ≥10 mm and/or with dysplasiaColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality6. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with sessile serrated adenoma/polyp size <10 mm with no dysplasia ?Patients with sessile serrated adenoma/polyp size <10 mm with no dysplasiaColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality7. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with advanced adenoma?Patients with any advanced neoplasia advanced (defined as adenoma with ≥10 mm, villous histology, and/or high-grade dysplasia)Colonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality8. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with adenoma ≥10 mm in size?Patients with any adenoma ≥10 mmColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality9. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with adenoma containing high-grade dysplasia?Patients with adenoma containing high-grade dysplasiaColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality10. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with adenoma containing villous histology?Patients with adenoma containing villous histologyColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality11. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with any proximal adenoma <10 mm?Patients with any proximal adenoma <10 mm (proximal defined as proximal to descending colon or splenic flexure)Colonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality12. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with ≥3 adenomas all <10 mm?Patients with ≥3 tubular adenomas all <10 mmColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality13. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with 3–4 adenomas <10 mm in size?a) Patients with 3–4 adenomas <10 mm in sizeColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality14. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with 3–4 adenomas <6mm in size?a. Patients with 3–4 adenomas <6mm in sizeColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality15. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with 5–9 adenomas <10 mm in size?a) Patients with 5–9 adenomas <10 mmColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality16. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with 5–9 adenomas <6mm in size?a. Patients with 5–9 adenomas <6mmColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality17. is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with hyperplastic polyp ≥10 mm in size?Patients with any hyperplastic polyp ≥10 mm in sizeColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality18. is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with proximal hyperplastic polyp ≥10 mm in size?Patients with proximal hyperplastic polyp ≥10 mmColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality19. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with any proximal hyperplastic polyp?Patients with proximal hyperplastic polypColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality20. is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with a prior history of advanced adenoma?Patients with a personal history of advanced adenoma, stratified by current finding (non-advanced, advanced adenoma, normal)Colonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality21. is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with a prior history of non-advanced adenoma?Patients with a personal history of adenoma, stratified by current finding (non-advanced, advanced adenoma, normal)Colonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality22. Is surveillance at less than 3 years preferred to surveillance at 3 years in patients with more than 10 non advanced adenomas?Patients with more than 10 non-advanced adenomasColonoscopy surveillance in less than 3 yearsColonoscopy surveillance at 3 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality23. Is surveillance at 3 years preferred to surveillance at 5 or 10 years in patients with high adenoma volumePatients with high vs. low adenoma volumeColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 or 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality24. Is surveillance in 5 years preferred to surveillance in 10 years in patients with prior history of non advanced adenoma and follow up normal colonoscopy?Patients with baseline non advanced adenoma and normal colonoscopy at 1st surveillanceColonoscopy surveillance at 5 yearsColonoscopy surveillance at 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality25. Is surveillance in 5 years preferred to surveillance in 10 years in patients with prior history of advanced adenoma and follow up normal colonoscopy?Patients with baseline advanced adenoma and normal colonoscopy at 1st surveillanceColonoscopy surveillance at 5 yearsColonoscopy surveillance at 10 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortality26. Is surveillance in 3 years preferred to surveillance in 5 years in patients with prior history of advanced adenoma and follow up advanced adenoma?Patients with baseline advanced adenoma and advanced adenoma colonoscopy at 1st surveillanceColonoscopy surveillance at 3 yearsColonoscopy surveillance at 5 yearsa. Detection of adenoma, advanced adenoma, and/or CRCb. Reduction CRC incidencec. Reduction CRC mortalitySECTION 2: RISK FACTORS FOR ADENOMA, ADVANCED ADENOMA, AND CRC ON FOLLOW UP1. Among patients with one or more colorectal polyps, does having one or more purported risk factors, compared with not having the risk factor confer increased risk for advanced neoplasia on follow up colonoscopy?Patients with a purported risk factor for advanced neoplasia on follow up:•Adenoma ≥10 mm•Sessile serrated polyp ≥10 mm•Sessile serrated polyp with dysplasia•Adenoma high-grade dysplasia•Adenoma with villous histology•>2 non advanced adenomas•3–4 non advanced adenomas•Sessile serrated adenoma/polyp without size ≥10 mm or high-grade dysplasia•Proximal adenoma•Proximal hyperplastic polyp•Proximal Hyperplastic polyp ≥10 mm•Distal Hyperplastic polyp ≥10 mm•Prior history of advanced adenoma•Prior history of adenoma•Family history of colorectal cancer•Family history of polyp•Total adenoma volumePresence of risk factorAbsence of risk factorRisk for adenoma, advanced adenoma, and/or CRC
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