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ABSTRACT

Background and study aims In contrast with the Europe-

an Society of Gastrointestinal Endoscopy (ESGE) 2013 and

the US Multi-society Task Force (USMSTF) 2020 guidelines,

the ESGE 2020 guideline considers patients with three to

four adenomas <10mm or an adenoma with villous histolo-

gy as low risk. The aim of this study was to quantify the in-

fluence of the application of the new ESGE 2020 guidelines,

as opposed to the ESGE 2013 and USMSTF 2020 guidelines,

on the number of scheduled colonoscopies, and to describe

the main causes for changes in the surveillance intervals.

Patients and methods A retrospective evaluation was

conducted of a prospectively maintained fecal immuno-

chemical test (FIT)-based regional colorectal cancer screen-

ing program database. Surveillance regimens following

ESGE 2020, ESGE 2013, and USMSTF 2020 guidelines were

compared.

Results Overall, 1284 individuals with a positive FIT and

undergoing colonoscopy were consecutively included.

When applying the ESGE 2020 guidelines, 10.8% of patients

changed to a “no-surveillance” group (relative reduction in

colonoscopies of 82.5%). The main reason for these chang-

es was considering three to four adenomas as low risk. The

proportion of patients from the “3-year surveillance” group

who moved to the “no-surveillance” group was lower when

a sessile serrated lesion (SSL) was present (ESGE 2013,

32.0% vs 16.3%; USMSTF 2020 17.2% vs 6.8%). Analyzing

the 41 patients with SSLs who remained unchanged in the

“no-surveillance” group, only in 15 (36.6%) the cause was

the presence of an SSL.

Conclusions applying the new ESGE 2020 guidelines could

reduce by 11% the proportion of individuals being offered

surveillance. SLLs have not a major influence on the change

of surveillance intervals.
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Introduction
The implementation of population-based colorectal cancer
(CRC) screening programs has led to a significant increase in
the number of annual colonoscopies [1, 2]. Surveillance after
polypectomy is currently one of the main indications for colo-
noscopy and represents the majority of the burden on the
endoscopy units [3].

The allocation of surveillance intervals after polypectomy is
based on stratification of patients according to their assumed
risk of developing advanced neoplasia or CRC during follow-
up. Although initial follow-ups were rather narrow [4], in recent
years, there has been a trend toward widen surveillance inter-
vals [5]. Recent data show that some patients considered by
the European guidelines for quality assurance in CRC [6] to be
at high risk of advanced neoplasia during surveillance have the
same outcomes as those at intermediate risk [7] and that some
patients considered to be at intermediate risk may have out-
comes similar to those at low risk [8]. The recently published
European Society of Gastrointestinal Endoscopy (ESGE) guide-
lines address this new evidence and recommend not perform-
ing endoscopic surveillance in patients with complete excision
of up to four adenomas <10mm regardless of the presence of a
villous component. In contrast, a 3-year surveillance colonosco-
py should be scheduled for those patients with five or more
adenomas [9].

These changes are of practical importance because the vil-
lous component may be present in about 80% of advanced ade-
nomas [10], and patients with three to four adenomas account
for about 15% of patients included in a FIT-based CRC popula-
tion screening program [11]. However, the influence of these
criteria change on the burden of the endoscopy units is un-
known.

On the other hand, ESGE and USMSTF guidelines treat sessile
serrated lesions (SSLs) differently, USMSTF guidelines consider-
ing specifically the number and size of SSLs [9, 12, 13]. These
differences could have also an influence on surveillance inter-
vals, but the evidence on the importance of SSLs in the plan-
ning of post-polypectomy follow-up is scarce [14].

Our objective was to estimate the influence of the applica-
tion of the new ESGE 2020 guidelines, as opposed to the ESGE
2013 and USMSTF 2020 guidelines, on the number of sched-
uled colonoscopies, and to describe the main causes for chang-
es in the surveillance intervals. Secondary objectives were to
evaluate the influence of SSLs on the modification of surveil-
lance intervals and to assess changes in the number of 3-year
surveillance intervals in a particular year when using the new
ESGE 2020 guidelines.

Patients and methods
We performed a retrospective evaluation (May 2017 to March
2020) of a prospectively maintained database, integrated into
the population-based CRC screening program of the Valencian
Community in Spain. This program, in which people aged 50 to
69 years are invited to participate, is based on the performance
of an initial fecal immunochemical test (FIT), followed by a co-

lonoscopy when a positive FIT is obtained (cut-off point 100ng/
ml). The FIT test is scheduled every other year and has an aver-
age positivity rate in our population of 6.2% [15]. Our health-
care area is currently at its seventh FIT round. All endoscopic ex-
aminations are registered in a database including demograph-
ic, colonoscopy, and lesion characteristics.

Only individuals with a complete colonoscopy with at least
adequate bowel cleansing (Boston scale≥6 and≥2 in every seg-
ment) were included in the study. Patients with a diagnosis of
CRC at the index colonoscopy and those lacking histologic eval-
uation of polyps (e. g., coagulopathy precluding taking biop-
sies) were excluded. The study was developed in a large tertiary
referral center in which five experienced endoscopists per-
formed all the colonoscopies (mean [range] adenoma detec-
tion rate: 62.9% [57.6%–71.8%]; SSL detection rate: 7.8%
[6.3%–9.9]).

The polyps were classified into adenomas, hyperplastic
polyps (HPs), SSLs, and traditional serrated adenomas (TSAs)
by three pathologists with expertise in gastrointestinal pathol-
ogy. The presence of one unequivocally abnormal crypt was e-
nough to diagnose an SSL [16]. TSA was considered a dysplastic
lesion. Some previous diagnostic rounds were performed to
unify the histologic criteria for serrated lesions, aiming to reach
at least moderate concordance among pathologists (kappa in-
dex >0.6), as previously described [17].

Surveillance intervals were established following the ESGE
2020 guidelines [9] compared to the ESGE 2013 guidelines
[12] and the US Multi-society Task Force (USMSTF) 2020 guide-
lines [13]. For the analysis, the USMSTF 2020 intervals were
grouped taking into account the highest interval cut-off (e. g.,
the 3- to 5-year interval was unified into the 5-year group, and
the 5–10 years and 7–10 years were unified into the 10-year
group). Therefore, the groups of surveillance regimens consid-
ered were: No surveillance (return to population screening or
colonoscopy in 10 years depending on the guideline consid-
ered); 3-year surveillance; 5-year surveillance; and 1-year sur-
veillance (colonoscopy in 1 year or genetic counseling consulta-
tion depending on the guideline considered). The guidelineʼs
recommendations are summarized in ▶Table1.

The primary outcome was the percentage of patients as-
signed to a “no-surveillance” group depending on the guideline
applied. The relative reduction in the number of colonoscopies
was also calculated [(% patients assigned to the “no-surveil-
lance” group if ESGE 2013 or USMSTF 2020 /% patients assigned
to the “no-surveillance” group if ESGE 2020) × 100]. Secondary
outcomes were the proportion of patients reassigned to a “no-
surveillance” group for considering four or fewer < 10-mm ade-
nomas as low risk, for disregarding the villous component as a
risk factor, or for both reasons; and the proportion of patients
assigned to the "no-surveillance" group depending on the pres-
ence or absence of SSLs.

Finally, we aimed to evaluate the proportion of 3-year sur-
veillance colonoscopies that could have been avoided in 2019,
and the subsequent reduction in costs, if the ESGE 2020 guide-
lines had been applied. For that purpose, we evaluated all 2016
CRC screening program patients who were scheduled for their
3-yr surveillance colonoscopy in 2019 (pre-pandemic year)
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using the ESGE 2013 guidelines. Only direct costs (e. g. cost
associated with colonoscopy, including sedation and proce-
dures performed, costs of doctorʼs visits, and cost due to colo-
noscopy-related complications and resource use) were consid-
ered, using a cost analysis adapted to our background, which
establishes a cost per-colonoscopy of 577€on average [18].

Data for discrete variables are expressed using percentages
and for continuous variables using median (range). STATA v.
14.0 (Stata Corp., College Station, Texas, United States) was
used for data analysis. As the study was a review from a data-
base, an evaluation from the Institutional Review Board was
deemed as not necessary.

Results
During the period of study, 11071 colonoscopies were per-
formed in our unit, 1417 (12.8%) belonging to the CRC screen-
ing program. A total of 1284 individuals were included, 90.6%
of whom underwent colonoscopy (▶Fig. 1), 624 women
(48.6%), with a median (range) age of 63.4 years (52–70). The
median number of polyps per patient (range) was one (0–26),
809 patients (63.0%) had at least one adenoma and 75 (5.8%)
had at least one SSL (▶Table 2).

Comparison between guidelines

▶Table 3 shows the proportion of patients assigned to each
surveillance regimen following the ESGE 2020 guidelines com-
pared to the ESGE 2013 and USMSTF 2020 guidelines. When
comparing the ESGE 2013 with the ESGE 2020 guidelines, the

proportion of patients assigned to the “no-surveillance” group
increased by 10.8% (from 62.3% to 73.1%), due to the move to
the “no-surveillance group” of 139 patients. These 139 patients
represented 30.3% of those in the “3-year” surveillance colo-
noscopy group.Also, a 10.8% increase in patients in the “no-
surveillance” group was observed when using the ESGE 2020
guidelines compared to the USMSTF 2020 guidelines. In this
case, all 78 patients (100%) previously in the “5-year surveil-

Exclusions:
▪Poor bowel cleansing: 80 (5.6%)
▪Coagulopathy: 4 (0.0007%)
▪CRC: 49 (3.4%)

Invitees n = 57303

Screenes (FIT) n = 28107 (49.0 %)

Positive (FIT) n = 15747 (5.6%)

Attendees n = 1417 (90.0%)

Individuals included n = 1284 (90.0%)

▶ Fig. 1 Flowchart of study design.

▶Table 1 Recommendations for surveillance after polypectomy from the ESGE 2020, ESGE 2013, and USMSTF 2020 guidelines.

ESGE 2020 [9] ESGE 2013 [12] USMSTF 20201 [13]

No surveillance
(10-year surveil-
lance/return to
population screen-
ing)

1–4 adenomas < 10mm with
LGD2

Any serrated polyp§ < 10mm
without dysplasia

1–2 adenomas < 10mm with LGD
Any serrated polyp3 < 10mm without dysplasia

Normal colonoscopy
≥20 HP in the rectum or sigmoid colon
≤20 HP proximal to the sigmoid colon
1–2 tubular adenomas < 10mm

5 years 3–4 tubular adenomas < 10mm
SSLs < 10mm
Any HP≥10mm

3 years 1 adenoma≥10mm or 1 ade-
noma with HGD
≥5 adenomas
Any serrated polyp≥10mm or
with dysplasia
Any TSA

≥3 adenomas
Any adenoma≥10mm
Any adenoma with HGD
Any adenoma with a villous component
Any serrated polyp≥10mm
Any serrated polyp with dysplasia

5–10 tubular adenomas < 10mm
≥1 tubular adenoma>10mm
Adenoma with villous component
Adenoma with HGD
Any TSA
5–10 SSLs < 10mm
Any SSL≥10mm
Any SSL with dysplasia

Genetic counsel-
ing/1-year surveil-
lance4

≥10 adenomas ≥10 adenomas
≥5 serrated polyps proximal to the sigmoid
colon, 2 of them≥10mm
≥20 serrated lesions along the whole colon

>10 adenomas

LGD, low-grade dysplasia; TSA, traditional serrated adenoma; HP, hyperplastic polyp; HGD, high-grade dysplasia; SSL, sessile serrated lesion.
1 The 5–10 year and 7– to 10-year intervals have been grouped into the 10-year group, and the 3– to 5-year interval has been grouped into the 5-year group.
2 Regardless of the villous component.
3 Serrated polyp in the ESGE guidelines refer to any lesion with serrated characteristics (hyperplastic polyps, SSLs and TSA).
4 For analysis purposes these two categories (1-year surveillance group in the USMSTF guidelines and genetic counseling in the ESGE guidelines) were considered as
equivalent.
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lance” group and 61 of 381 patients (16.0%) previously in the
“3-year surveillance” group were moved to the “no-surveil-
lance” group.Overall, the relative reduction in the number of
colonoscopies would be 85.2% (95% CI 82.4–88.0). This 10.8%
increase in patients in the “no-surveillance group” would repre-
sent a reduction in 49.4 colonoscopies‰ screenees.

In 77 patients (55.4%) of the 139 who switched to the "no-
surveillance" group, it was due to the presence of three to four
< 10-mm adenomas, in 36 (25.9%) to the existence of a villous
component, and 26 patients (18.7%) to both.

Influence of SSLs

When dividing our sample of patients into those with at least
one SSL and those without SSLs, the latter were more frequent-
ly assigned to the “no-surveillance” group when any of the
three considered guidelines was applied (ESGE 2020: 39.1% vs
75.2%; ESGE 2013: 28.4% vs 68.4%; USMSTF 2020: 28.4% vs
64.3%). Overall, the proportion of patients moved to the “no-

surveillance” group was the same in patients with or without
SSLs (10.8%). However, when considering the “3-year surveil-
lance” group, the proportion of patients who moved to the
“no-surveillance” group was higher in patients without SSLs
(ESGE 2013: 32.0% vs 16.3%; USMSTF 17.2% vs 6.8% (▶Table
4). Of note, the presence of SSLs did not affect the “5-year sur-
veillance” group of the USMSTF 2020 guideline, in which all pa-
tients, regardless of the presence of an SSL, would have gone to
the “no-surveillance” group if they were classified according to
the new ESGE guideline.

Forty-one patients who had at least an SSL remained as-
signed to a 3-year or 5-year surveillance interval when applying
the new ESGE 2020 guidelines. However, only in 15 (36.6%) the
reason for such a surveillance interval assignment was the pres-
ence of a serrated lesion (5 SLL≥10 mm; 6 SSL with dysplasia; 4
TSA).

▶Table 3 Comparison of surveillance intervals from ESGE 2020 versus ESGE 2013 and USMSTF 2020 guidelines.

ESGE 2020 ESGE 2013 USMSTF 2020

n (%) No surveillance1

n (%)

3 years

n (%)

GC2

n (%)

10 years3,1

n (%)

5 years4

n (%)

3 years

n (%)

1 year

n (%)

No surveillance1 939 (73.1) 800 (100) 139 (30.3) 0 800 (100) 78 (100) 61 (16.0) 0

3 years 319 (24.8) 0 319 (69.6) 0 0 0 319 (83.7) 0

GC2 26 (2.0) 0 0 26 (100) 0 1 (0.3)5 25 (100)

Total 1284 800 (62.3) 458 (35.7) 26 (2.0) 800 (62.3) 78 (6.1) 381 (29.7) 25 (1.9)

ESGE, European Society of Gastrointestinal Endoscopy; USMTF, US Multi-Society Task Force; GC, genetic counseling.
1 For analysis purposes these two categories (No surveillance and 10-year surveillance interval) were considered as equivalent.
2 For analysis purposes these two categories (1-year surveillance group in the USMSTF guidelines and genetic counseling in the ESGE guidelines) were considered as
equivalent.

3 Includes 10 years, 7–10 years, and 5–10 years.
4 Includes 5 years and 3–5 years.
5 This patient had 10 adenomas.

▶Table 2 Baseline characteristics of patients and polyps.

Patients (n = 1284)

Age (yr), median (range) 63.4 (52–70) Patients with at least one advanced adenoma, n (%) 317 (24.7)

Sex (woman), n (%) 624 (48.6) Patients with at least one SSL, n (%) 75 (5.8)

Patients with at least one polyp, n (%) 962 (75.0) Patients with at least one SSL with dysplasia, n (%) 16 (1.2)

Patients with at least one adenoma, n (%) 809 (63.0) Patients with at least one SSL≥10mm, n (%) 15 (1.2)

Polyps (n = 3097)

Adenomas, n (%) 1908 (61.6) SSL, n (%) 97 (3.1)

AA, n (%) 333 (10.7) SSL≥10mm, n (%) 13 (0.4)

Adenomas with a villous component, n (%) 272 (21.2) SSL with dysplasia, n (%) 16 (0.5)

Adenomas with HGD 83 (6.5) HP≥10mm, n (%) 59 (1.9)

TSA, n (%) 12 (0.4)

AA, advanced adenoma (≥10mm or with high-grade dysplasia or a villous component); SSL, sessile serrated lesion; TSA, traditional serrated adenoma;HP, hyper-
plastic polyp; HGD, high-grade dysplasia.
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Influence on daily practice

Of the 471 screnees exanimated in 2016, 82 (17.4%) were
scheduled for a 3-year surveillance colonoscopy in 2019 (pre-
pandemic year) using the ESGE 2013 guidelines. When using
the ESGE 2020 guidelines, 44 (53.6%) of these 82 patients
would have been moved to the “no-surveillance” group, repre-
senting a cost saving of 25.388 €per year. If these figures could
be extended to all the Valencian Region CRC screening pro-
gram, this could represent a cost saving of 44.471 €‰ screen-
ees per year. Reviewing the diagnostic yield of these 3-year sur-
veillance colonoscopies that would have been delayed to 10
years when using the new ESGE 2020 guidelines, 21 patients
(47.7%) had no adenomas. Only four patients had at least one
adenoma≥5mm, one of them harboring a 10-mm adenoma.
No high-grade dysplasia or villous component was found in
any lesion.

Discussion
Our results suggest that the application of the new ESGE 2020
guidelines may reduce by 11% the proportion of individuals
likely to be included in a post-polypectomy surveillance pro-
gram, for a relative reduction in the number of colonoscopies
of 85%. In the case of the ESGE guidelines, the proportion of pa-
tients moving from "3-year surveillance" to a "no-surveillance"
group was 30.3%, whereas for the USMSTF 2020 guidelines all
patients in the "5-year surveillance" group and 16.0% of those in
the "3-year surveillance" group moved to "no-surveillance." The
influence of changing criteria for stratifying risk has been pre-
viously shown in a recent study performed in the Northern Ire-
land Bowel Cancer Screening program evaluating the potential
impact of the new British Society of Gastroenterology (BSG)
2020 guideline on surveillance regimens, compared to the pre-
vious 2010 guideline. The authors showed a 50.3% reduction in
the number of individuals scheduled for surveillance [19], high-
er than that detected in the present study. However, in the Irish
study, the reduction is essentially attributable to the disappear-
ance of the “intermediate-risk” group in the new BSG 2020
guideline [4], a group not existing neither in the ESGE 2013
nor in the USMSTF 2020 guidelines.

In our study, the most influential factor (55.4% of cases) in
the change of patients from the “3-year surveillance” group to
the “no-surveillance” group was not considering the presence
of up to four < 10-mm adenomas as a criterion for surveillance.
These findings are significant because the percentage of pa-
tients in a FIT-based CRC screening program with three to four
< 10-mm adenomas is high [11] and it is expected to rise be-
cause of the use of high-definition endoscopes [20]. To our
knowledge, no study has investigated the specific causes of
the reduction of patients with an assigned surveillance interval
yet.

We also wanted to evaluate the influence of SSLs on changes
in follow-up intervals. In the Irish study [19], 2.5% of patients
moved to a “high-risk” group when applying the BSG 2020
guidelines because of the presence of serrated lesions (SSLs or
HP), lesions not considered in the previous BSG guideline. In our
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study, when following the ESGE 2020 guidelines, no patient
with SSLs moved to a shorter surveillance interval, because
ESGE 2013 and USMSTF 2002 considered serrated lesions al-
ready. In contrast, although the overall proportion of patients
moving to the “no-surveillance” group was the same (10.8%)
regardless of the presence of SSLs, patients with SSLs moved in
a lower proportion from the “3-year surveillance” group to the
“no-surveillance” group (ESGE 2013: 32.0% vs 16.3%; USMSTF
2020: 17.2% vs 6.8%). Regarding ESGE guidelines, this reduc-
tion cannot be attributed to SSLs because these lesions are con-
sidered in the same way in all versions. USMSTF guidelines take
into account the size and number of SSLs to set the surveillance
intervals, but in our series of patients the prevalence of < 10-
mm SSLs was very low [84 (2.7%)], with no patient having
more than two<10-mm SSLs. Moreover, in our series, the pres-
ence of SSLs was the sole cause for remaining in the "3-year sur-
veillance" group in 36.6% of cases. Most patients with SSLs
(75.7%) had synchronous adenomas or advanced adenomas,
which allegedly are the main culprits in establishing surveil-
lance intervals. This idea has been also shown by a study com-
paring the ESGE 2013 guideline [12] with the USMSTF 2012 [21]
focusing on the influence of serrated lesions. The assignment
to the “3-year surveillance” group was the same regardless of
the existence of SSLs because of the concurrence of advanced
adenomas or three or more non-advanced adenomas [14].

We have also shown that more than half of the 2019 3-year
surveillance colonoscopies would have not been performed if
the ESGE 2020 guidelines had been followed when establishing
the surveillance colonoscopy. This could be a relief for our busy
endoscopy units, but cost savings are potentially important as
well, especially when considering the entire population invited
for screening every year.

Our study has some strengths. The participant endoscopists
were high adenoma detectors, far beyond the 40% recommen-
ded benchmark for FIT-based CRC screening programs [22]. All
the participant endoscopists had followed a standardized train-
ing session on SSL detection previously to the beginning of the
study [17]. As a consequence, their clinically significant serra-
ted polyp detection rate was also very high (13% against the
suggested 7% benchmark [23]), making data on the influence
of SSLs very reliable. Strict histological criteria for SSL diagnosis
and mechanisms to increase concordance among pathologists
were developed to minimize the misclassification of serrated le-
sions. However, it has also some limitations, like being a retro-
spective study. However, our prospectively maintained data-
base, subject to quality evaluation within the framework of the
CRC screening program, overcomes the usual problems of this
type of study. Our background is that of a FIT-based CRC
screening program. The influence of the new ESGE guidelines
may be lower in a direct-colonoscopy program, where fewer
adenomas and advanced adenomas are found [24]. Our pro-
gram is in its seventh round, and this may affect the extrapola-
tion of the results to other situations. It seems that the round
number loses influence on the number and characteristics of
polyps found after the first or second round [25]. The influence
of the new guidelines may be lower in a CRC screening program
in its first rounds. We do not know either if these results could

be fully extrapolated to patients with symptoms. Finally, our
cost analysis is only applicable to our background, because
costs in other health systems may be very different.

Conclusions
In conclusion, the application of the new ESGE 2020 guidelines
in CRC screening programs could reduce the number of pa-
tients included in post-polypectomy surveillance by approxi-
mately 11%, inducing a significant decrease in costs. The influ-
ence of SSLs in the reduction of surveillance intervals does not
seem to be very relevant because the main reason for assigning
a surveillance interval is the presence of adenomas.
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