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BACKGROUND AND AIMS: The 2012 and 2020 US Multi-
Society Task Force postpolypectomy guidelines have recom-
mended progressively longer surveillance intervals for patients
with low-risk adenomas (LRAs). These guidelines require data
from past colonoscopies. We examined the impact of the 2012
guidelines for second surveillance on clinical practice, including
the availability of prior colonoscopy data, with the aim of
informing the implementation of the 2020 guidelines.
METHODS: We identified surveillance colonoscopies at Stan-
ford Health Care and the Palo Alto Veterans Affairs Health Care
System in 3 periods: preguideline (March-August 2012),
postguideline (January-June 2013), and delayed postguideline
(July-September 2017). We collected data on the most recent
previous colonoscopy, findings at the study entry surveillance
colonoscopy, and recommendations for subsequent surveil-
lance. RESULTS: Among 977 patients, the most recent prior
colonoscopy data were available in 78% of preguideline, 78%
of postguideline, and 61% of delayed postguideline cases (P <
.001). The fraction of surveillance colonoscopy reports that
deferred recommendations awaiting pathology increased from
6% to 11% in preguideline and postguideline to 59% in
delayed postguideline cases (P < .001). Overall adherence to
guidelines for subsequent surveillance was similar in all 3 pe-
riods (54%-67%; P = .089). In the postguideline and delayed
postguideline periods combined, a 10-year subsequent sur-
veillance interval was recommended in 0 of 29 cases with LRA
followed by normal surveillance colonoscopy. CONCLUSION: In
patients undergoing surveillance, prior colonoscopy data were
not always available and recommendations were often deferred
awaiting pathology. Adherence to subsequent surveillance
guidelines was suboptimal, especially for LRA followed by
normal colonoscopy. Strategies addressing these gaps are
needed to optimize implementation of the updated 2020
postpolypectomy guidelines.
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Introduction

C olorectal cancer (CRC) remains a leading cause of
cancer-related mortality in the United States." There
is robust evidence that screening decreases CRC incidence
and mortality.””” In contrast, although postpolypectomy co-
lonoscopy surveillance is well established in practice, evi-
dence of its impact on CRC outcomes is still developing.”
As the spectrum of postpolypectomy CRC risk has been clar-
ified, guidelines have endorsed progressively longer surveil-
lance intervals, especially for patients with low-risk

adenomas (LRAs).”'" With surveillance accounting for
12

approximately 20% of US colonoscopy volume, “ efforts
are needed to optimize surveillance programs.
Adherence to medical guidelines is often suboptimal."**”

Despite growing evidence that individuals with only LRA
have relatively low risk for interval CRC and CRC mortality,>"®
adherence to surveillance guidelines has been variable in the
past’’~* with overutilization in low-risk individuals and un-
derutilization in high-risk individuals.’°"** The US Multi-
Society Task Force (MSTF) 2012 guidelines’® for the first
time provided recommendations for second surveillance,
based on findings of high-risk adenomas (HRAs) or LRA at
baseline and first surveillance colonoscopies. This require-
ment of detailed knowledge of preceding colonoscopy find-
ings introduced new complexity. The 2020 MSTF guidelines
further increased the need for detailed information on polyp
number, size, and histology to inform surveillance
recommendations.’

Abbreviations used in this paper: CPRS, Computerized Patient Record
System; CRC, colorectal cancer; HER, electronic health record; HRA,
high-risk adenoma; LRA, low-risk adenoma; MSTF, US Multi-Society Task
Force; PAVA, Palo Alto Veterans Affairs; SHC, Stanford Health Care; SSL,
sessile serrated lesion.
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Our aim was to determine adherence to recommenda-
tions for subsequent (as opposed to initial) surveillance
following publication of the 2012 MSTF guidelines. Our
motivation was to inform strategies to promote adherence
with the latest 2020 MSTF guidelines.” Thus, we performed
a study comparing clinical practice patterns of subsequent
surveillance following vs preceding publication of the 2012
guidelines, and we contrasted immediate vs delayed post-
guideline periods to account for the time it takes to imple-
ment new guidelines in practice. We hypothesized that
detailed prior colonoscopy information to inform subse-
quent surveillance recommendations may often be lacking;
that adherence to new guidelines might be poor, particularly
to longer intervals after LRA removal followed by normal
colonoscopy; and that adherence with new guidelines might
improve over time.

Methods
Study Design

We focused on recommendations for subsequent surveil-
lance, and not for first surveillance after baseline screening
colonoscopy. We conducted a retrospective review of elec-
tronic health records (EHR) for postpolypectomy surveillance
colonoscopies performed at Stanford Health Care (SHC) and
the Palo Alto Veterans Affairs (PAVA) Health Care System for
discrete periods from March 2012 through September 2017.
These surveillance colonoscopies were considered the study
entry colonoscopies. The 2012 guidelines were published in
September 2012.'° We defined 3 periods of interest: 1)
preguideline  (March-August 2012), 2) postguideline
(January-June 2013), and 3) delayed postguideline
(July-September 2017). September-December 2012 were
excluded to allow for initial guideline dissemination. 5 years
was chosen as a reasonable time period to observe a change
from an initial to a delayed postguideline period. No specific
institutional-level education or instructions were provided to
endoscopists for surveillance interval recommendations.
Thus, this study was an observation of natural guideline
dissemination in practice.

Data were extracted from 2 distinct EHR systems, Epic at
SHC and Computerized Patient Record System (CPRS) at PAVA,
using the following colonoscopy indications for the study entry
colonoscopy in both EHR systems: 1) high risk colon cancer
surveillance: personal history of colonic polyps, 2) surveillance:
personal history of adenomatous polyps on the last colonos-
copy, 3) surveillance: personal history polyps unknown his-
tology last colonoscopy, 4) follow-up for history of
adenomatous polyps in the colon, and 5) established adeno-
matous polyps in the colon. Data were managed in a REDCap
database designed and maintained by the Stanford Quantitative
Sciences Unit. The study protocol was performed in accordance
with the Declaration of Helsinki and approved by the Stanford
University Institutional Review Board.

Study Population

Patients identified for inclusion were adults of age at least
50 years presenting for postpolypectomy surveillance colo-
noscopy during the time periods of interest. Exclusion criteria

Surveillance Guidelines Implementation 133

included inflammatory bowel disease history, piecemeal
resection of large polyp at the study entry colonoscopy, per-
sonal or family history of colorectal cancer, inadequate bowel
preparation, incomplete colonoscopy, and those who would be
> 85 years old at the time of the next surveillance.

Study Variables

We collected findings at the study entry surveillance colo-
noscopy and documented recommendations for subsequent
surveillance. We then searched back in time for any available
information on the most recent prior colonoscopy, including
colonoscopy reports, pathology results, clinical notes, and
communications to patients, and referring physicians. Infor-
mation collected included patient demographics (age, sex),
endoscopist, polyp characteristics (number, size, histology),
colonoscopy quality indicators (extent of exam, preparation
quality), surveillance recommendations and where they were
found (physician note, colonoscopy report, pathology report,
patient letter), and whether endoscopist recommendations
changed after pathology was available.

Outcomes analyzed included: 1) availability of information
for the most recent prior colonoscopy and 2) level of adherence
with applicable surveillance guidelines. In the preguideline
group, we assessed adherence to the previous 2008 MSTF
guidelines.'’ In the postguideline and delayed postguideline
groups, we assessed adherence to the 2012 MSTF guidelines.'’
In the 2012 but not the 2008 guidelines, recommendations for
future surveillance depend on the initial surveillance and the
preceding baseline screening colonoscopy. We therefore per-
formed analyses stratifying by whether information on the
most recent prior colonoscopy was available and whether the
presence or absence of HRA or LRA was documented.

Recommendations for HRA vs LRA

As in the 2012 guidelines, LRA was defined as 1-2 non-
advanced, <10 mm tubular adenomas, and HRA was defined as
3-10 tubular adenomas, tubular adenoma >10 mm, tubulo-
villous or villous adenoma, or adenoma with high-grade
dysplasia. The 2008 guideline did not address sessile serrated
lesions (SSLs). In the 2012 guideline, advanced serrated lesions
(SSL >10 mm or with dysplasia, or traditional serrated ade-
noma) were treated like advanced adenomas, with a 3-year
surveillance interval recommended; for non-advanced SSLs
<10 mm, a 5-year surveillance interval was recommended,
which is encompassed by the 5-10-year interval that was rec-
ommended for 1-2 small (<10 mm) adenomas. Therefore, in
assessing adherence to the guidelines, nonadvanced SSLs <10
mm were grouped with LRA, and advanced SSLs were grouped
with HRA.

The 2012 guidelines did not provide guidance on sur-
veillance beyond the second surveillance. We acknowledge
that in our study, the most recent prior colonoscopy may not
have been a baseline screening colonoscopy, and that if the
most recent prior colonoscopy did not document HRA, it is
possible that the patient had HRA on an even earlier colo-
noscopy. Evidence suggests that patients whose colonoscopies
have only ever revealed LRA may require little or no sur-
veillance, especially after normal examinations.”* *® However,
patients with any prior history of HRA may remain at
increased risk for subsequent future HRA.?**° We therefore
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Patients with surveillance
colonoscopy
N=1064

Excluded: N=87 (8%)
Poor preparation:
Beyond age limit:
Colorectal cancer:

64 (74%)
22 (25%)
1(2%)

Analytic cohort
N=977 (92%)

N

Post-guideline Delayed post-guideline
January 2013-June 2013 July 2017-September 2017
N=343 (35%) N=298 (31%)

/.

Pre-guideline
March 2012-August 2012
N=336 (34%)

Figure 1. Study flow diagram.

performed exploratory analyses in which we considered
Scenario 1 (most stringent) in which we assumed that these
patients did not have a previous HRA at any point, and Sce-
nario 2 (most liberal) in which we assumed these patients had
a previous HRA at some point before the most recent past
colonoscopy.

Data Analysis

We compared demographic characteristics and information
about preceding colonoscopy and surveillance findings and
recommendations by the 3 periods of interest. Age at study
entry surveillance colonoscopy was compared using analysis of
variance; categorical variables were compared using chi-square
tests (or Fisher’s exact test for variables with small counts). We
used descriptive statistics for assessing recommendations at
surveillance and presenting adherence to guidelines. Statistical
analyses were conducted using SAS software version 9.4 (SAS,
Cary, NC).

Results
Study Population

A total of 1064 patients were identified for possible in-
clusion. After the exclusion of 87 patients because of poor
preparation, age, or CRC diagnosis, 977 patients with colo-
noscopies performed by 47 endoscopists remained in the
analytic cohort (Figure 1). There were comparable numbers
of patients in the preguideline, postguideline, and delayed
postguideline groups (Figure 1), and these groups had
similar distributions for age and sex (Table 1).

Availability of Data on the Most Recent Prior
Colonoscopy

Data from the most recent prior colonoscopy were
available more often in the preguideline (261/336, 78%)
and postguideline (266/343, 78%) groups than in the
delayed postguideline group (182/298, 61%) (P < .001)
(Table 1). These overall trends were observed at SHC
(Table A1) but not at the PAVA (Table A2). When data were

Gastro Hep Advances Vol. 2, Iss. 1

available, the most common sources were the prior colo-
noscopy report itself (96%-100%), the pathology report
(26%-62%), and a letter to the referring provider or patient
(18%-59%), with increasing availability of each of these
sources over time (Table 1, Figure 2).

Data Pertaining to the Most Recent Prior

Colonoscopy

When data from the most recent prior colonoscopy were
available, the most common indications for that prior colo-
noscopy were screening (40%-41% preguideline, 43%-
45% postguideline, 51%-55% delayed postguideline) or
surveillance (45%-51% preguideline, 43%-44% post-
guideline, 34%-40% delayed postguideline) (Figure 2).
Documentation at the most recent prior colonoscopy
showed HRA or LRA in 19%-37% of cases, and no HRA or
LRA in 40%-45% of cases, depending on the study period,
with no pertinent available documentation in the remaining
22%-39% of cases (Figure 2).

Findings at the

Colonoscopy

HRA were detected in 22%-25% and LRA in 34%-36%
of study entry surveillance colonoscopies, depending on the
study period, with no statistically significant differences
between periods (Table 1). Figure 2 shows the detection of
HRA or LRA by study period, stratified by the availability
and content of data pertaining to the most recent prior
colonoscopy.

Study Entry  Surveillance

Recommendations for Subsequent Surveillance
Colonoscopy at the Time of Study Entry Surveil-
lance Colonoscopy

A recommendation regarding subsequent surveillance
colonoscopy was found following the entry surveillance
colonoscopy in nearly all cases (97%-99% preguideline and
postguideline, and 99%-100% delayed postguideline)
(Figure 2). There was almost always some recommendation
in the colonoscopy report (90%-99% preguideline, 97%-
99% postguideline, and 83%-93% delayed postguideline)
and often also in a letter to the patient or referring provider
(60%-75% preguideline, 66%-78% postguideline, and
60%-79% delayed postguideline) (Figure 2).

For recommendations provided in the study entry sur-
veillance colonoscopy report itself, there was a substantial
increase over study periods in the number of cases defer-
ring a final recommendation until pathology was available:
use of “await pathology report” increased from 6% of pre-
guideline and 11% of postguideline cases to 59% of delayed
postguideline cases (P < .001, Table 1). Complementing this
trend, there was a substantial decrease over time in the
number of cases with a recommendation in the colonoscopy
report listing a discrete surveillance interval (87% pre-
guideline, 79% post guideline, and 32% delayed post
guideline; P < .001) (Table 1, Tables A1l and A2). A
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Table 1. Surveillance Colonoscopy Demographics, Findings, and Characteristics of Recommendations at Surveillance

Preguidelines Postguidelines Delayed postguidelines
Patient demographics, colonoscopy n = 336 n = 343 n = 298
information and surveillance
recommendations N (%) N (%) N (%) P-value
Age, mean (SD) 66 (8) 65 (8) 66 (7) 142
Gender, male 280 (83) 280 (82) 230 (77) 144
Most recent prior colonoscopy information readily 261 (78) 266 (78) 182 (61) <.001
available®
Most recent preceding colonoscopy availability n = 261 n = 266 n =182
Information sources
Colonoscopy report 250 (96) 257 (97) 182 (100) .024
Pathology report 68 (26) 91 (34) 112 (62) <.001
Note or record 15 (6) 11 (4) 0 193
Letter to patient or physician 46 (18) 71 (27) 108 (59) <.001
Other 20 (8) 14 (5) 0 <.001
Surveillance colonoscopy” findings and n = 336 n = 343 n = 298
recommendations
Surveillance colonoscopy findings
High-risk adenoma 75 (22) 78 (23) 73 (25) .876
Low-risk adenoma 121 (36) 117 (34) 103 (35) 777
No adenoma (or hyperplastic polyps only) 140 (42) 148 (43) 122 (41) .888
Surveillance recommendation in colonoscopy
report
“Await pathology report” 21 (6) 37 (11) 175 (59) <.001
Discrete interval (eg 5 y) 291 (87) 271 (79) 95 (32) <.001
Range (eg 3-5y) 18 (5) 27 (8) 26 (9) .229
No recommendation 6 (2 8 (2 2(1) 244
Second surveillance interval recommendations n =109 n =128 n =58
among those with documented HRA or LRA
at most recent preceding colonoscopy®
Recommendation adherent to guidelines 73 (67) 69 (54) 38 (66) .089
Recommendation interval too short 28 (26) 50 (39) 15 (26) .056
Recommendation interval too long 1(1) 1(1) 1@ 791
Recommendation interval unknown 7 (6) 8 (6) 4(7) 1.000
Second surveillance interval recommendations n =152 n =138 n=124
among those with no HRA or LRA at most
recent preceding colonoscopy® — assuming
no prior advanced adenoma or advanced
sessile serrated lesion ever (Scenario 1)
Recommendation adherent to guidelines 121 (80) 70 (51) 66 (53) <.001
Recommendation interval too short 28 (18) 63 (46) 49 (40) <.001
Recommendation interval too long 1(1) 1(1) 32 .450
Recommendation interval unknown 2 (1) 4 (3 6 (5) .227
Second surveillance interval recommendations n =152 n =138 n=124
among those with no HRA or LRA at most
recent preceding colonoscopy® — assuming
>1 prior advanced adenoma or advanced
sessile serrated lesion ever (Scenario 2)
Recommendation adherent to guidelines 120 (80) 95 (69) 92 (74) 146
Recommendation interval too short 28 (18) 26 (19) 12 (10) .070
Recommendation interval too long 2(1) 13 (9) 15 (12) .0003
Recommendation interval unknown 2(1) 4 (3) 5(4) .346

Statistically significant P values are indicated in bold.

1 High-risk adenoma defined as 3 or more adenomas (including sessile serrated adenomas/polyps [SSA/P]), tubular ade-
nomas or SSA/SSP >10 mm, adenoma or SSA/SSP with villous histology or HGD, as well as traditional serrated adenomas.
2 Low-risk adenoma defined as 1-2 tubular adenomas or SSA/SSP <10 mm.

?Readily available defined as the presence of the baseline colonoscopy report in the medical record or detailed history on the

past colonoscopy reported in the pathology report or as a note in the medical record.

bSurveillance colonoscopy defined as first colonoscopy following prior polypectomy.

°Adenomas at most recent preceding and first surveillance colonoscopies were classified using information from the pa-
thology report/letter if available. If a pathology report was not available, then information from the colonoscopy report was
used.
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A Surveillance colonoscopy
N=336
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Indication
Prior history of colonic polyp: 223 (66%)
High risk colon cancer surveillance: 104 (31%)

Prior history of adenoma: 9 (3%)
Other: 0
Unknown: 0

.

. .

Documented HRA/LRA at most
recent prior colonoscopy
N=109 (32%)

HRA/LRA not documented at
most recent prior colonoscopy
N=152 (45%)

No prior colonoscopy report
or polyp history found
N=75 (22%)

Indication Indication

Screening: 45 (41%) Screening: 61 (40%)
Surveillance: 49 (45%) Surveillance: 77 (51%)
Other: 7 (6%) Other: 12 (8%)
Unknown: 1 (0.9%) Unknown: 2 (1%)

Available (not mutually exclusive)
Colonoscopy Report: 102 (94%)
Pathology Report: 57 (52%)

Note or record: 6 (6%)
Letter to patient or physician: 37 (34%)
Other: 17 (16%)

Available (not mutually exclusive)
Colonoscopy Report: 148 (97%)
Pathology Report:
Note or record:
Letter to patient or physician: 9 (6%)
Other:

11 (7%)
9 (6%)

3 (2%)

I

Findings (surveillance)
HRA: 27 (25%)
LRA: 38 (35%)
No adenoma: 44 (40%)

Findings (surveillance)
HRA: 33 (22%)
LRA: 57 (38%)
No adenoma: 62 (41%)

v
l Findings (surveillance
colonoscopy)
HRA: 15 (20%)
LRA: 26 (35%)
No adenoma: 34 (45%)

A4

! '

Specific recommendation based
on surveillance colonoscopy
n=106 (97%)

Where recommendation found
Colonoscopy Report: 95 (90%)

Pathology Report: 0
Note or record: 5 (5%)
Letter to patient or physician:
64 (60%)
8 (8%)

Note or record:

Other: Other:

Specific recommendation based
on surveillance colonoscopy
n=150 (99%)

Where recommendation found
Colonoscopy Report: 144 (96%)
Pathology Report:

Letter to patient or physician:

Specific recommendation based
on surveillance colonoscopy
n=74 (99%)

Where recommendation found
Colonoscopy Report: 73 (99%)

0 Pathology Report: 0

4 (3%) Note or record: 0
Letter to patient or physician:

113 (75%) 54 (73%)

3 (2%) Other: 1 (1%)

Figure 2. Findings at the study entry surveillance colonoscopy and recommendations for subsequent surveillance, stratified by
findings preceding the study entry colonoscopy, for preguideline (A), postguideline (B), and delayed post guideline (C) periods.

recommendation for an interval range (eg 3-5 years) was
rarely made in the colonoscopy report (Table 1).

Recommendations for Subsequent Surveillance
Colonoscopy Once Study Entry Surveillance Co-
lonoscopy Pathology was Available: HRA or LRA
at the Most Recent Prior Colonoscopy

Among those with HRA or LRA documented at the most
recent prior colonoscopy, the final recommendations for sub-
sequent surveillance colonoscopy adhered with guidelines in
67% of preguideline cases, 54% of postguideline cases, and
66% of delayed postguideline cases (P = .089) (Table 1).

Recommendations in which the interval was too short vs
guideline recommendations were made in 26% of preguide-
line cases, 39% of postguideline cases, and 26% or delayed
postguideline cases (P = .056) (Table 1, Tables A1 and A2).

Recommendations that were not adherent with guide-
lines were most common in the postguideline and delayed
postguideline periods for cases with LRA on the most recent
prior colonoscopy followed by no LRA or HRA at the study
entry surveillance colonoscopy (26/29 with interval too
short; 3/29 with no future surveillance recommendation
provided) (Table 2; Tables A3 and A4). A recommendation
for a 10-year surveillance interval was made in 0/29 of
these cases (Table 2).
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B Surveillance colonoscopy
N=343
Indication
Prior history of colonic polyp: 16 (5%)
High risk colon cancer surveillance: 141 (41%)
Prior history of adenoma: 184 (54%)
Other: 1(0.3%)
Unknown: 1(0.3%
A 4
Documented HRA/LRA at most HRA/LRA not documented at No prior colonoscopy report or
recent prior colonoscopy most recent prior colonoscopy polyp history found
N=128 (37%) N=138 (40%) N=77 (22%)
Indication Indication
Screening: 55 (43%) Screening: 62 (45%)
Surveillance: 55 (43%) Surveillance: 61 (44%)
Other: 16 (13%) Other: 10 (7%)
Unknown: 2 (2%) Unknown: 5 (4%)

Available (not mutually exclusive)

Colonoscopy Report: 126 (98%) Colonoscopy Report: 131 (95%)
Pathology Report: 78 (61%) Pathology Report: 13 (9%)
Note or record: 5 (4%) Note or record: 6 (4%)

Letter to patient or physician: 56 (44%)

Other: 9 (7%) Other: 5 (4%)

Available (not mutually exclusive)

Letter to patient or physician: 15 (11%)

!
Findings (surveillance)
HRA: 27 (21%)
LRA: 50 (39%)
No adenoma: 51 (40%)

}

Specific recommendation based
on surveillance colonoscopy
n=125 (98%)

Where recommendation found
Colonoscopy Report: 105 (84%)

Pathology Report: 0

I

Findings (surveillance)
HRA: 35 (25%)
LRA: 47 (34%)
No adenoma: 56 (41%)

Findings (surveillance
colonoscopy)
HRA: 16 (21%)
LRA: 20 (26%)
No adenoma: 41 (53%)

I

!

Specific recommendation based
on surveillance colonoscopy
n=134 (97%)

Where recommendation found
Colonoscopy Report: 126 (94%)

Pathology Report: 1(1%)

Note or reco.rd: 0, . Note or record: 0

Letter to patient or physician: Letter to patient or physician:
#31(66%0) 105 (78%)

Other: 2 (2%) Other: 1 (1%)

Specific recommendation based
on surveillance colonoscopy
n=76 (99%)

Where recommendation found
Colonoscopy Report: 72 (95%)

Pathology Report: 1 (1%)
Note or record: 2 (3%)
Letter to patient or physician:
57 (75%)
Other: 1 (1%)

Figure 2. Continued.

Recommendations for Subsequent Surveillance
Colonoscopy Once Study Entry Surveillance Co-
lonoscopy Pathology was Available: No HRA or
LRA at the Most Recent Prior Colonoscopy

Among those in whom the absence of HRA or LRA was
documented at the most recent prior colonoscopy, when we
assumed that these patients had never had prior HRA
(stringent Scenario 1), the final recommendations for future,
repeat surveillance colonoscopy adhered with guidelines in
80% of cases preguideline, 51% of cases postguideline, and
53% or cases delayed postguideline (P < .001) (Table 1).
There was a statistically significant difference in the distri-
bution of recommendations in which the interval was too
short in the 3 time periods (Table 1), Tables A1 and A2.

When it was assumed that all of these patients had prior
HRA at some point further in the past (liberal Scenario 2),
however, no differences in overall adherence with guide-
lines were observed for the 3 time periods (Table 1).

Discussion

This study addressing the implementation of the 2012
MSTF postpolypectomy surveillance guidelines'® identifies
themes that are relevant for the successful implementation
of the more recent 2020 updated guidelines.” As clinical
practice has moved away from sustained, every 5-year
surveillance given a history of only 1 nonadvanced ade-
noma on multiple colonoscopies, the need for
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C Surveillance colonoscopy
N=298

Gastro Hep Advances Vol. 2, Iss. 1

Indication

Prior history of colonic polyp: 224 (75%)
High risk colon cancer surveillance: 17 (6%)

Prior history of adenoma: 53 (18%)
Other: 4 (1%)
Unknown: 0
y
Documented HRA/LRA at HRA/LRA not documented at No prior colonoscopy report

most recent prior colonoscopy
N=58 (19%)

most recent prior colonoscopy
N=124 (42%)

or polyp history found
N=116 (39%)

Indication

Screening: 32 (55%)
Surveillance: 20 (34%)
Other: 6 (10%)
Unknown: 0

Indication
Screening: 63 (51%)
Surveillance: 49 (40%)
Other: 12 (10%)
Unknown: 0

Available (not mutually exclusive)
Colonoscopy Report: 58 (100%)

Available (not mutually exclusive)
Colonoscopy Report: 124 (100%)

Pathology Report: 39 (67%) Pathology Report: 73 (59%)

Note or record: 0 Note or record: 0

Letter to patient or physician: 33 (57%) Letter to patient or physician: 75 (60%)
Other: 0 Other: 0

!

Findings (surveillance)
HRA: 20 (34%)
LRA: 22 (38%)
No adenoma: 16 (28%)

!

Specific recommendation based
on surveillance colonoscopy
n=58 (100%)

Where recommendation found
Colonoscopy Report: 52 (90%)

I

A4

Findings (surveillance)
HRA: 28 (23%)
LRA: 42 (34%)
No adenoma: 54 (44%)

Findings (surveillance
colonoscopy)

HRA: 25 (22%)

LRA: 39 (34%)

No adenoma: 52 (45%)

I

I

Specific recommendation based
on surveillance colonoscopy
n=123 (99%)

Where recommendation found
Colonoscopy Report: 114 (93%)

Specific recommendation based
on surveillance colonoscopy
n=115 (99%)

Where recommendation found
Colonoscopy Report: 95 (83%)

Pathology Report: 1 (2%) Pathology Report: 5 (4%) Pathology Report: 3 (3%)
Note or reco.rd: 0 Note or record: 0 Note or record: . 2 (2%)
Letter to patient or physician: Letter to patient or physician: Letter to patieﬁt or physician:

46 (19%) 92 (75%) 69 (60%)
Other: 0 Other: 1 (1%) Other: 1 (1%)

Figure 2. Continued.

comprehensive information on a patient’s polyp history has
intensified in order to allow guideline-adherent surveillance
recommendations.

We found that, contrary to one of our initial hypotheses,
information on the most recent prior colonoscopy was often
available to providers to inform subsequent surveillance
recommendations. Nonetheless, this information was lack-
ing in a substantial minority of cases. Prior colonoscopy
information was available in 78% of preguideline and 78%
of postguideline cases, but only in 61% of delayed post-
guideline cases. This finding may relate to the increased
embrace of open access colonoscopy over time, especially at
SHC. This finding highlights the challenge of providing sur-
veillance recommendations that depend on present and past

colonoscopy findings when the available information on
past findings is incomplete, which is most likely to occur in
open access colonoscopy services. This situation may be
ameliorated by increased data sharing (eg “Care Every-
where” function in Epic and “Joint Legacy Viewer” in the VA
EHR system).

The 2012 guidelines also increased the need to know
details of polyp histology at the current colonoscopy. We
observed that the majority of recommendations in delayed
postguideline colonoscopy reports (59% vs 6%-11% in the
other 2 periods) were to await the results of pathology.
Along with this finding, there was a lower proportion in the
fraction of delayed postguideline colonoscopy reports with a
recommendation listing a discrete surveillance interval (eg



Table 2. Recommendations at Surveillance Depending on Most Recent Preceding Colonoscopy and Surveillance Findings

Most recent preceding
colonoscopy findings

Post-2012 guidelines
Low-risk adenoma

High-risk adenoma

No adenoma

First surveillance findings

High-risk adenoma

Low-risk adenoma

No adenoma

High-risk adenoma

Low-risk adenoma

No adenoma

High-risk adenoma

Low-risk adenoma

Stringent Scenario:

No adenoma, assuming no
prior advanced
adenoma or advanced
sessile serrated lesion
ever

Guideline-
recommended interval
for second
surveillance (y)

—
Lo wg o w

5-10 implied
10

N

5
19

26
22

31

25
35

47
56

Adherent with
guidelines
N (%)

2 (40)

15 (79)
0

16 (73)
20 (65)
16 (64)
22 (63)
36 (77)
12 (21)

Recommendations Recommendations
later than
guidelines

N (%)

earlier than
guidelines
N (%)

1 (20)
3 (16)
23 (88)
6 (27)
10 (32)
7 (28)
12 (34)
9 (19)
42 (75)

—_

z =

Recommendations
not available
N (%)

2 (40)
1(5)
3(12)

103
1(4)

24
2(4)
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Table 2. Continued

Guideline- Recommendations Recommendations
recommended interval Adherent with earlier than later than Recommendations
Most recent preceding for second guidelines guidelines guidelines not available
colonoscopy findings  First surveillance findings surveillance (y) N N (%) N (%) N (%) N (%)
Liberal Scenario: 5 implied 56 37 (66) 5(9) 12 (21) 2 (4)

No adenoma, assuming >1
prior advanced
adenoma or advanced
sessile serrated lesion
ever

2For colonoscopies performed prior to September 2012, provider surveillance recommendations were compared to the 2006 USMSTF guidelines.
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5 years) compared to the preguideline and postguideline
periods (32% vs 79%-87%). This finding highlights the
need for robust systems to review pathology postcolono-
scopy and communicate surveillance intervals to patients
and referring physicians, which is even more relevant under
the 2020 guidelines.

Even in the 61%-78% of cases with complete current
and recent polyp information, adherence to guidelines for
subsequent surveillance was not optimal. When the most
recent prior colonoscopy revealed HRA or LRA, surveillance
recommendations adhered with guidelines in 54%-67% of
cases, without a statistically significant difference between
study periods. The most striking lack of adherence with the
2012 guidelines was in cases with LRA followed by normal
colonoscopy: a 10-year surveillance interval was not rec-
ommended in even a single case in the combined post-
guideline or delayed postguideline periods. We would
expect that the number of patients who might have had HRA
in the more distant past (information that was not captured
in our data extraction) would be a small minority. This
finding reflects the challenges of instituting longer surveil-
lance intervals in practice when clinicians and patients may
be used to shorter intervals, and when some may believe
that more surveillance must always be desirable.

When the most recent prior colonoscopy revealed no
HRA or LRA, implying that at least one adenoma was
removed at some point in the more distant past because all
patients entered the study with a surveillance colonoscopy,
the recommendations for subsequent surveillance adhered
with guidelines in 51%-80% of cases, depending on
whether these patients might have had HRA in the past. Our
results highlight the clinical implications of not knowing the
results of all prior colonoscopies, namely shorter interval
recommendations and increased resourced utilization. In
clinical practice, even if information on the most recent
colonoscopy is available, it often still remains uncertain
whether a patient ever had HRA on even earlier
colonoscopies.

The need to know detailed information on all of a pa-
tient’s past colonoscopies continues to grow as stronger
evidence for risk stratification based on polyp characteris-
tics develops.” While those with any prior history of HRA
may remain at increased risk for subsequent future HRA,
those with LRA or no adenoma on serial examinations may
require little or no surveillance.'”"?* However, practice can
be slow to change. Our findings regarding adherence to the
2012 guidelines suggest that widespread acceptance in the
US of a 10-year interval for patients with LRA, particularly
with subsequent normal colonoscopies’ may take time.
Evidence from randomized controlled trials®*'>? is eagerly
awaited, as this may impact future guidelines and their
implementation. It remains a challenge to devise physician
outreach and education programs, as well as clinical work-
flows, to accelerate the incorporation of updated guidelines
into clinical practice.>*~3°

The strengths of this study include that we were able to
analyze a diverse group of patients from 2 different health
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care systems, with comprehensive extraction of data perti-
nent to the study entry surveillance colonoscopy, and the
most recent prior colonoscopy. We acknowledge some study
limitations. First, our sample size was modest given the
need for detailed chart review leading to feasibility con-
straints regarding a larger sample size, and there may be
limited generalizability to other very different practice set-
tings. Second, some clinically relevant prior data were un-
available, but measuring the magnitude of this problem was
a primary objective of our study. Third, unmeasured con-
founders may be present, including institutional policies,
administrative pressures, and endoscopist characteristics.
Given the large number of endoscopists relative to the
number of colonoscopies, a wide range of colonoscopy
number by endoscopist, and the fact that many endoscopists
contributed colonoscopies in only one or 2 study periods,
analyses accounting for clustering by endoscopist were not
feasible. Fourth, we did not attempt to ascertain a complete
past screening and surveillance history for each patient, and
instead focused on the most recent prior colonoscopy. We
addressed potential uncertainty regarding the spectrum of
past neoplasia by analyzing liberal vs stringent scenarios to
account for the possibility of prior HRA. Finally, guidelines
do not capture all the clinical considerations for each indi-
vidual patient, and we were not able to ascertain justifica-
tions for practice that wvaried from guideline
recommendations. Future studies can address this impor-
tant dimension of clinical practice in the context of
guidelines.

In conclusion, this study highlights key themes in post-
colonoscopy surveillance. These include the need for
comprehensive information on all prior colonoscopies in
order to make guideline-adherent surveillance recommen-
dations, the often-observed imperfect adherence to guide-
lines, and the typical delays that occur in guideline uptake in
routine clinical practice. A salient finding is the lack of up-
take of a 10-year surveillance interval in patients with LRA
and then normal colonoscopy. Future efforts should
concentrate on strategies to implement evidence-based
postpolypectomy surveillance guidelines into practice.

Supplementary Materials

Material associated with this article can be found in the
online version at https://doi.org/10.1016/j.gastha.2022.07.
014.
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