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Clipping vs not clipping in preventing

Post-Polypectomy Bleeding

Clipped  Unclipped

Study Events Total Events Total Risk Ratio RR [95%Cl]
Studies w 220mm
Osada (2016) 0 13 0 13 1.00 [0.02; 46.84]
Albeniz (2019) 6 119 14 116 — 042 [0.17; 1.05]
Dokoshi (2015) 4 154 3 134 1.16 [0.26; 5.09]
Zhang (2015) 2 174 12 174 —a— 0.17 [0.04; 0.73]
Pohl (2019) 16 490 33 499 E 3 0.49 [0.28; 0.89]
Feagins (2019) 12680 15 706 - 0.83 [0.39; 1.76]
Random effects model 1630 1642 < 0.54 [0.36; 0.81]
Hetel eity: I°=5%, p =0.39
Studies w/o 220mm
Mori (2015) 2 7 0 75 5.14 [0.25;105.17]
Shioji (2003) 2 205 2 208 1.01 [0.14; 7.13]
Matsumoto (2016) 18 1636 15 1728 - 127 [0.64; 251]
Random effects model 1914 2011 < 1.32 [0.70; 2.47]
Heterogeneity: I° = 0%, p = 0.65
Random effects model 3544 3653 < 0.69 [0.45; 1.08]
Prediction interval [ —— [0.26; 1.88]
| I

Heterogeneity: |2 = 31%, p =0.17
Residual heterogeneity: 17 = 0%, p = 0.53 001 01 1 10 100
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Sub-analysis of size according to location.

PPB risk: Clipping vs Not-Clipping
Large and proximal polyps: 3.8% vs 10.0%
Smalland distal polyps: 2.2% vs 1.6% (ns)

Study Am @ wiocip # weip

distal proximal distal proximal

Colon location

Clipping appeared to be beneficial after

resection of large and proximal lesions




Abstract:

Background & Aims: The benefits of prophylactic clipping to prevergdaing after polypectomy
are unclear. We conducted an updated meta-analysasdomized trials to assess the efficacy of
clipping in preventing bleeding after polypectoroyerall and according to polyp size and location.

Methods: We searched the Medline/PubMed, EMBASE, and Scdptabases randomized trials
that compared effects of clipping vs not clippingptevent bleeding after polypectomy. We
performed a random-effects meta-analysis to gem@@bled relative risks (RRs) with 95% Cls.
Multilevel random-effects meta-regression analysgs used to combine data on bleeding after
polypectomy and estimate associations between oétdseding and polyp characteristics.

Results:We analyzed data from 9 trials, comprising 7196reztal lesions (22.5% 20 mm or
larger, 49.2% with proximal location). Clipping,mpared with no clipping, did not significantly
reduce the overall risk of post-polypectomy blegdi®.2% with clipping vs 3.3% with no clipping;
RR, 0.69; 95% CI, 0.45-1.0B=.072). Clipping significantly reduced risk of bikeg after
removal of polyps that were 20 mm or larger (4.38d bleeding after clipping vs 7.6% had
bleeding with no clipping; RR, 0.51; 95% CI, 0.33/%) P=.020) or that were in a proximal
location (3.0% had bleeding after clipping vs 6.8&6 bleeding with no clipping; RR, 0.53; 95%
Cl, 0.35-0.81P<.001). In multilevel meta-regression analysis #djtisted for polyp size and
location, prophylactic clipping was significantlgsciated with reduced risk of bleeding after
removal of large proximal polyps (RR, 0.37; 95% @R2—-0.61P=.021) but not small proximal
lesions (RR, 0.88; 95% CI, 0.48-1.62;0.581).

Conclusions:In a meta-analysis of randomized trials, we fourat toutine use of prophylactic
clipping does not reduce risk of post-polypectorteelling, overall. However, clipping appeared to

reduce bleeding after removal of large (more th@dman), proximal lesions.

Key words: comparison, colonoscopy, complication, PPB



BACKGROUND

Colonoscopy and endoscopic resection of precansdesions significantly decreases the
risk of Colorectal Cancer (CRC) incidence and d¢&tB]. However, endoscopic procedures might
result in adverse events, such as post-procedumad, pntra- or post-procedural bleeding,
perforation and even death [4]. Post-proceduralafeel) bleeding (PPB) after polypectomy and
endoscopic mucosal resection is the most commowornaaiverse event, ranging from 1% to 6%
[5,6]. Larger lesion size and proximal location arell-established risk factors for PPB [7,8]. PPB
may require the need for hospitalization, bloodgfasion, and further endoscopic or more invasive
treatments, representing a risk for the patientaabdrden to the health system.

Despite lack of high quality evidence, prophylactigoping has been advocated as a
technique to reduce the risk of PPB. For instaribe, European Society of Gastrointestinal
Endoscopy (ESGE) suggests that there may be afwol@rophylactic clipping, and that this
decision be based on patient risk factors [4]. H@wethis recommendation has been graded as
weak since it is based on low quality evidenceviBies meta-analysis, mostly analyzing studies
with small lesions (<20 mm) and at high risk ofyieeported no protective effect of prophylactic
clipping for non-pedunculated lesions [9-11]. Reberhigh-quality randomized controlled trials
(RCTs) have been published, investigating the &fycof prophylactic clipping primarily for
lesions larger than 20 mm. However, there is ungest on the overall efficacy of clipping and
whether it is possible to identify sub-groups thmaty benefit from prophylactic clipping. This issue

is clinically relevant considering the costs anthtécal complexity of clipping.

We performed a systematic review and meta-anabfsal available RCTs to clarify the
role of prophylactic clipping in preventing post lyyjgectomy bleeding following endoscopic

resection of colorectal lesions.



METHODS

The methods of our analysis and inclusion critevexe based on Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) renenmdations [12]. Our systematic review
protocol was registered with the International Pem$ive Register of Systematic Reviews
(PROSPERO, www.crd.york.ac.uk/prospero/) on Oct@odo.

The following methods are reportedappendix 1 data sources and search strategy, the selection

process, data extraction and the quality assessment

Inclusion and exclusion criteria
For the purpose of our meta-analysis, we screehediracal studies for the followingnclusion
criteria:
() Population: all adults undergoing endoscopic résedf colorectal lesions.
(1)) Intervention: post-polypectomy prophylactic closafenucosal defects with hemoclips.
(1 Comparison: no prophylactic clipping post-polyp&cyo
(IV)  Outcome: risk of delayed post-polypectomy bleeding.
(V)  Study design: only randomized controlled trials eveonsidered.
Exclusion criteria were as follows:
() Essential information not available;
(1 Studies not published as full text article;
(1) Studies not published in the English language;
(IV)  Studies considering as comparator any interverticategy for post procedural bleeding
prophylaxis (i.e. cauterization of post-procedundcer floor by argon plasma
coagulation, injective strategies, use of topi@hbstatic agents, etc).

(V)  studies including less than 10 patients in eachgro

Study end-points

The primary aim of this study was to assess thieagf§ of endoscopic clipping for the prevention
of PPB. We included all patients randomly assigttethe clipping group in the intention-to-treat
(ITT) analysis. When both sets of data were pravidealues from ITT were preferred to per-
protocol (PP). A per-protocol (PP) analysis wa® alsnducted, including only those patients who
underwent a complete closure of the mucosal defeeB was defined as any post procedural
clinically evident hematochezia that required mabigntervention (hospitalization, blood
transfusion, repeated colonoscopy, angiographyiaesy) or caused a more than 2 g/dL decrease

in the blood hemoglobin concentration.



The secondary aim of the study was to determineffieet of risk factors (patient and lesion) on the
risk of PPB with and without clipping. The risk facs taken into account were: patient age and
gender, use of antiplatelet/anticoagulant therapywvell as lesion characteristics such as the polyp
size; morphology and location (proximal), and Hsfy (serrated and adenomatous). Lesions
>20mm were defined as ‘large’ and morphology wagdesd according to the Paris classification
[13]. Lesion location was defined as per the rapgrin the studies. An additional secondary aim
was to assess the efficacy of endoscopic clippomgtlie prevention of other post-procedural

adverse events such as perforation.

Statistical Analysis

All statistical analyses were conducted with thef@gram (version 3.5.1, 2018-07-02) [14]. In
particular, we used the meta [15] and metafor |dBhries in R to conduct the meta-analysis and
meta-regression analysis. All tests are two taifem. all tests, a probability level less than .Ogsw
considered significant. Study characteristics wswenmarized using descriptive statistics. Risk
ratios (RR) and 95% Cls were estimated with the teladaenszel (fixed-effects model) and the
DerSimonian-Laird (random-effects model) methodke Tsummary effect sizes from random-
effects meta-analysis (assumption that the effestsimated in the different studies were not
identical) were calculated. We assessed statistederogeneity between studies by visual
inspection of forest plots and by tHeandy2 statistics for heterogeneity-\alues of 0-30%, 30-
60%, 50-90% and 75-100% were classified as low, eraid, substantial and considerable
heterogeneity, respectively. We also calculatedd 36% CI for pooled estimates, as well as the
prediction interval (PI) [17].

Sensitivity analyses were performed to assesstégisy of the results, namely, a single study in
this meta-analysis was omitted one at a time tesasthe influence of the individual study to the
pooled RR [18]. Visual inspection of funnel ployasnetry was conducted along with the Egger’s
weighted regression method to assess publicatias P<0.05 was considered statistically
significant).

Meta-Regression Analysis of relative risk estimates and subgroup analyses

We conducted a meta-regression analysis to inastithe impact of various risk factors on the

study estimates of relative risk. The natural lgbar of the risk ratio was the dependent variable,

and study level characteristics (e.g., number ofigpants, mean age, percentage of males, the
percentage of proximal polyps, the percentagergkl@olyps) were entered as explanatory factors.

As the first step, we performed univariate reg@ssinalyses for each factor. All significant fastor



(at a significance level of p<0.10) were then ided in a multivariable regression model. The
estimated coefficients of the regression modelesponded to differences in the log risk ratios for
one unit of difference in the explanatory factasr(tnuous variable) or for each category relatove t
the baseline category (for categorical explanat@myables). Of note, input percentages (e.g., the
percentage of proximal polyps) were analyzed adimeous variables, expressed originally as
decimal fractions. The percentages were multiptigd.O before entering in the regression model.
Therefore, a change of 1 unit on the scaled vagbbrresponded to a change of 0.10 (10%) in the
original variables. Subgroup analyses were alsdopeed according to the polyp location

(proximal vs. distal colon) and size (large vs. Bipalyps).

Multilevel (random-effects) model: meta-analysis of rates of PPB with clipping versus no clipping

As a subsequent step, we performed a multilevakessgpn analysis to estimate the rates of PPB
associated with clipping versus no clipping. Theécome measure in this analysis was the
proportion of PPB transformed via logits. Since #tadies included in the analysis reported
multiple outcome measures, we used a multilevelaraatlysis method to combine data, with
random effects at both the study level and at titeame level (see Appendix 1). The multilevel
model was extended by including predictor varialfies, study group, prevalence of large lesions
and proximal colon location) in an attempt to detiee variables that moderate the effect. In this
model, predictor variables were aggregated at tilndysarm level. We also considered appropriate
interactions between these variables. Data wergepted as odds ratios (ORs) and 95% Cls. This
analysis was an indirect way to deal with aspegth @s the possibility of effect modification by

polyp characteristics, and to examine for decrepilaeding risk with clipping vs. not clipping.



RESULTS

Sudy characteristics and quality

The initial literature search resulted in 1112che8 Figure 1). A total of 9 trials were included in
the final analysis [19-27]. Study characteristiece ahown in Table 1. Studies were published
between 2003 and 2019 in USA (n=3), Europe (n=tl)Asia (n=5). Five studies involved multiple
centers, while 4 studies were single-center expeeg The objective assessment of the risk of bias

is reported irSupplemental Table 1 (Appendix 2)

The total number of participants included in th&eimion-to-treat analysis was 4557 (2288 in the
clipping and 2,269 in the control group), and thdividual study sample size ranged from 26 to
1,499 patients. Mean patient age ranged from @217 years. A total of 7197 colorectal lesions
were analyzed (3544 clip and 3653 control groupe percentage of proximal polyps ranged from
25% to 92% with the mean percentage at 49.2%. Téenrsize of polyps ranged from 7.8 mm to
37.3 mm with an average polyp size of 18.6 mm.Hefdanalyzed studies, 3 included only patients
with polyps > 20 mm; 3 with patients having polygs any size (mean percentage of lesio@6

mm, 19.4%), whereas the remaining 3 studies induhy lesions <20 mm in size.

Effect of clipping on PPB risk

Based on data reported by all 9 trials, the esemat PPB risk between the control and clip groups
were 3.3% (95% CI:1.9-5.7%) and 2.2% (95% Cl:1234@. (multilevel random-effect model
accounting for the underlying heterogeneity betwaed within trials), respectivelyAppendix 3.
Supplemental Figure 3. No significant difference between the 2 groumswoted for the risk of
PPB when a random-effects model was applied (RBg, @5% CI:0.45-1.08, p=0.07Eigure 2).
Moderate heterogeneity among the studies existed31%, p=0.170), and the likelihood of
publication bias was low (p=0.42Agpendix 3. Supplemental Figure 2 The results of the meta-
analysis did not change substantially when datan ffper-protocol” analysis were combined
(Appendix 3. Supplemental Figure 3. The results of the “Leave-One-Out” sensitivéiiyalysis
are reported irAppendix 2. Supplemental Table 20nly one study that evaluated patients with
lesions <20 mm was determined to have a substantiaence on the overall effect size [23].
After removing this trial (in a sensitivity analgyithe heterogeneity was significantly reduced
(1’=8.2%) and the pooled (random-effects) RR was (0589; 0.88]. To further investigate the
impact of study level characteristics on RR estasatve performed a meta-regression analysis
(Table 2). The analysis showed that use of prophylactigpatig was associated with a significant

9



reduction in PPB as the percentage of large lesioriee study population increased. The meta-
regression coefficient for the percentage of lafg280 mm) lesions was 0.92 (95% CI. 0.85-0.98),

indicating that for every 10% increase in the petage of large lesions, the RR of PPB decreased
by 8% (95% Cl:2-15%) if prophylactic clipping waslized (Appendix 3. Supplemental Figure

4). This finding was remarkably robust in the melil multivariate analysisAppendix 2.

Supplementary Table 3.
Effect of clipping on PPB risk according to polyp size

A sub-group analysis by polyp size (large versusalkmolyps) confirmed the above meta-
regression resultFgure 3). A beneficial effect of clipping was determinedn@ng studies
including 220mm polyps (RR=0.51; 95% CI:0.33-0.78), while agndhose with <20mm polyps,
there was no significant benefit (RR=1.04; 95% ®001.79). According to multilevel random-
effects meta-regression analysis, the estimates$ rat PPB among20mm and <20mm lesions
were 7.6% (95% Cl1:4.9-11.5%) and 1.8% (95% CIl:19%4@), respectively, in the control group
compared to 4.3% (95% CI:2.5-7.1%) and 1.4% (95%0.€42.4%), respectively, in the
prophylactic clipping groupAppendix 2. Supplemental Table 4 Appendix 3. Suppieental
Figure 5). Again, the multilevel model indicatexhowed a protective effect of clipping for large
polyps that remained significantly after adjustfogthe prevalence of proximal polyps (OR, 0.53;
95% CI:0.31-0.90).

Effect of clipping on PPB risk based on polyp location with sub-analysis by size.

Seven trials with available data on proximal/didedions (1618/1648 clipped and 1650/1720
control groups) were included in this analysigure 4 graphs the risk ratios and 95% Cls from the
individual trials and the pooled results. Amongxmnaally located lesions, there was a significant
association between use of prophylactic clippind ask of PPB (RR=0.53; 95% CI.0.35-0.81).
However, among distally located lesions there wasignificant difference between the 2 groups
and risk of PPB (RR=1.01; 95% CI: 0.43-2.37). Thssociation was corroborated by both
sensitivity analysis among studies defining proXitesions as those located proximal to the splenic
flexure (including transverse colon), and thoseriled) proximal lesions as in the cecum, ascending
colon or hepatic flexureAppendix 3. Supplemental Figure 6 and )i According to a multilevel
random-effects meta-regression analysis, the estthrates of PPB in the distal and proximal colon
were 2.7% (95% CI:1.3-5.4%; PIl:0.5-12.3%) and 6.296% CI:3.4-11.1%; PI:1.3-24.3%),
respectively, in the control group compared to 3. &0 Cl.1.6-6.5%; PI1:0.7-14.6%) and 3.0%
(95% CI:1.5-5.7%; P1:0.6-13.2%), respectively, Ire tclip group Appendix 3. Supplementary

10



Figure 8). The above model showed a protective effect ipipaig for proximally located polyps
(clipped proximal vs. unclipped proximal polyps, OR46; 95% CI:0.24-0.88) (Appendix 3 Table
5).

After adjusting for the prevalence of large lesianghe multilevel model, the benefit of clipping i
reducing PPB was significant only for large proxitesions (clipped versus unclipped polyps, OR,
0.37; 95% CI:0.22-0.61; p=0.021), but not for snmaibximal lesions (clipped versus unclipped
polyps, OR, 0.88; 95% CI.0.48-1.62; p=0.581). Timsling was remarkably robust in sub-group
and sensitivity analyses (Figure 5 and Appendiuppimentary Figure 9). Clipping was also not
beneficial for large distal lesions (RR:0.70; 95%0Q@2-2.27), although this outcome mainly
depended by the lack of benefit in only one largges Appendix 3. Supplementary Figure 10,
and for small distal lesions (RR:1.34; 95% CI:04425;Figure 5).

Perforations.

Data on perforation were available in 6 studies.tdtal, 14 perforation events were reported
(6/1074, 0.56% in the clip and 8/1085, 0.74% intogngroup) with a RR of 0.70; 95% CI:0.25-
1.91; p=0.480; 12 = 0.0%), indicating no signifitaifferences between groups.

Additional analysis

The quality of evidence was assessed by applyi@e@stRADE methodology. The level of evidence
for RCTs was downgraded due to low-moderate qualitythe included RCTs (assessed by
Cochrane risk bias tool for randomized studies) #ral inconsistency owing to heterogeneity
among patients (i.e. different indications to réieecin term of lesion size or location). Detailsnc

be found inAppendix 2. Supplemental Table 6.

Additional technical features such as types ofsclised and electrosurgical unit characteristics are

detailed inAppendix 2. Supplemental Table 7.
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DISCUSSION

According to our meta-analysis, routine practi¢esndoscopic clipping as a prophylactic
intervention does not reduce the risk of post-petgpmy bleeding. However, clipping was
effective in reducing the risk of PPB by nearly 5@86large lesions_(>20 mm). If such lesions do
not undergo endoscopic clipping, there was 4-foldease in the baseline risk of PPB as compared
with those <20 mm. Such benefit appeared to bedunio large lesions located in the proximal

colon.

The results of our analysis are relevant for sdverasons. Meta-analysis of randomized
trials is considered as the strongest evidencelioical recommendations. The lack of efficacy of
prophylactic clipping after any polypectomy was fooned by our results showing no significant
difference in PPB risk between the 2 groups (c8entrol group). This was further confirmed by
the ‘leave-one-analysis’ — i.e. clipping becamensigantly effective when excluding this series —
as this was the largest series on small lesions ififierence is a distinctive advantage of our
analysis, as the previous systematic reviews wetr@owered enough to perform it [9-11, 30-32].

Our analysis showed the clinical relevance of twamfactors: polyp size and location, on
both the absolute risk of PPB and the relativecaffy of clipping, as well as their hierarchical
interaction. Our adjusted estimates attributedalpe-fold increase — from 4.3% to 7.6% — in the
risk of PPB for lesions >20 mm. This finding wagpgarted by two additional results. First, the
PPB risk estimate proportionally increased as #regntage of >20 mm increased in the included
studies. Secondly, such cut-off size was the omyyificant risk factor associated at meta-

regression with PPB risk.

While showing an increase in the PPB risk accordmgize, our data also showed a clear
reduction in PPB risk with clipping. A 50% reduction PPB for those with clipped >20 mm
lesions directly translated to a NNT of 23 for & to be clipped in order to prevent one additiona
bleeding. A recent US-based study showed significast-savings when adopting such a cut-off
[33].

Regarding location, our data support proximal lmcats possible risk factor for PPB risk
and clipping efficacy. In the control group we otvsel a 2-fold increase in the risk for PPB for
polyps located in the distal versus the proximabree- from 2.7% to 6.2% respectively. Regarding
the interaction between size and location, size m20 appeared to be the primary determinant of
PPB risk. Thus, the benefit of clipping was cleatarge proximal lesions, while it was absent for

small lesions, even when they were located in tlogimal colon. On the other hand, the risk of

12



PPB and clipping efficacy was somewhat intermediatalbeit not statistically significant — for

large and distal lesions. This was mainly attridute the lack of the effect of clipping in a large

study on_>20 mm lesions [26]. However, this was eatfirmed by other studies generating some
uncertainty on the benefit of prophylactic clippifay large distal lesions. Thus, the decision for
large and distal lesions should be tailored, esigciaking into consideration other patient- and
polyp-risk factors for PPB, such as the use of-@tmtmbotic agent or intra-procedural bleeding.
The studies included in our analysis did not rewgegihificant heterogeneity nor publication bias.
This indicates that the effect is homogeneous adtwes different series, suggesting generalizability
and reproducibility of the results. Of note, théyostudy that contributed to the slight heteroggnei

on our primary end-point [23] included only smablyps, suggesting that such size inclusion
criteria could explain the slight degree of heterogty, as confirmed by subsequent meta-
regression and subgroup results. In addition, theekvation that the effect is orientated towards

clipping efficacy in the vast majority of the castiengthens the robustness of our observation.

Our data pair with recent cost-effectiveness aimalftssing Medicare cost data and CMS
billing codes) focusing on the impact of adoptidmautine prophylactic clipping in practice from a
payer perspective, considering relevant patientt polyp-specific factors [33]. Considering that
clips are expensive and their placement might lohnieally demanding, prophylactic clipping
tailored for a subgroup of higher risk lesions/gats would decrease in parallel both adverse events
and costs. Our data support the use of clippingafor large proximal lesion, excluding its use for
those <20 mm and those located in the distal calonthe other hand, the choice for large distal
ones is likely to be less effective, and should ibdividualized according to also patient

characteristics [34].

There are the limitations to our study. First of, #he paucity of data about patient’s
comorbidities and the management of antithrombtiterapies prior to endoscopic resection in
many of the included studies limited our abilityitder on this relevant topic. Thus, high quality
RCTs are needed to determine whether prophylalgs should be suggested after resecting small
(<20 mm) and distal lesions in patients on antitisotic therapies. Secondly, some of the included
studies were of low to moderate quality, limitifgg tquality of our recommendations. Furthermore,
study limitations such as lack of blinding of outw® assessors could almost be considered as
intrinsic of RCTs evaluating endoscopic proceduyesyremaining the best possible evidence. Also,
several patients included in the analysis underweultiple resections. In case of bleeding, it is
sometimes difficult to determine which polypectosije was bleeding in patients who did not

undergo colonoscopy. Further, even in cases reguendoscopy the bleeding site may remain

13



uncertain. Last, we were not able to stratify dateording to technical variables that might affect
the risk of bleeding (and the effect of clippingdck as hemoclips or electrosurgical unit
characteristics (Supplemental Table 7).

In conclusion, the results of our meta-analysi®R@Ts do not support the routine use of
prophylactic clipping for the prevention of PPB. whkver, clipping appeared to be beneficial in

patients with large (>20 mm) and proximal lesions.
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Figure caption
Figure 1. PRISMA flow diagram. RCTs: randomized controlledls

Figure 2. Forest plot comparing clipping vs. not clippingnarThe relative risk of developing a post-
(delayed) polypectomy bleeding (PPB) event for pslglipped or unclipped is displayed. The line-of-n
effect (vertical line) separates outcomes thatrfalipping and not clipping. The squared red baxeggesent
the point estimates and the horizontal lines regmethe associated 95% confidence intervals fon eaaly.
The area of each square is proportional to theystwdeight in the meta-analysis. Overlapping casfice
intervals of the individual studies and @nvhlue of 31% with a non-significant p-value (0.id@jlicates
homogeneity of the studies. Studies were sepamatedrding to size criterion for polyp inclusionudies
including large lesions in their datasets (i.e.thwiw lesions=20mm) and those including only
lesions<20mm (i.e., without, wE20mm ).

Figure 3 - Subgroup analysis of relative risk of developirmstppolypectomy (delayed) bleeding events
(PPB) with and without clipping for large polypsrses small polyps. For each subgroup, the relatskeof
developing PPB for polyps clipped or unclipped ispthyed. The line-of-no-effect (vertical line) seates
outcomes that favor clipping and not clipping. Huziared red boxes represent the point estimatethand
horizontal lines represent the associated 95% d@ende intervals for each study. The area of eacareds
proportional to the study's weight in the meta-gsial Overlapping confidence intervals of the vidlial
studies and’Ivalues with non-significant p-values indicates bgeneity of the studies.

Figure 4 — Subgroup analysis comparing clipping vs. not cligpiarm for successful control of post-
polypectomy (delayed) bleeding events (PPB) faatlisand proximally located lesions. For each sobg,
the relative risk of developing a PPB for polypgpéd or unclipped is displayed. The line-of-noeeff
(vertical line) separates outcomes that favor atigand not clipping. The squared red boxes reptebe
point estimates and the horizontal lines reprefenassociated 95% confidence intervals for eadtysihe
area of each square is proportional to the studgight in the meta-analysis. Overlapping configen
intervals of the individual studies and’avalue with a non-significant p-value indicates logeneity of the
studies.

Figure 5— Sub-analysis of size according to location. Iis #malysis, results from the studies were analyzed
according two subgroups: studies including morentb8% of large lesions in their analysis sets were
considered “large” polyps, the others “small” pady@he PPB risks for clipped and unclipped largd an
proximal polyps were 3.8% (95% Cl:2.1-6.9%) and0%0.(95% CI:6.6-16.7%) (RR, 0.34; 95% CI:0.19-
0.65), while PPB risks for small and proximal pawsere 2.2% (95% CI1:0.9-5.7%) and 4.3% (95% ClI:1.1-
10.1%), respectively, (RR. 0.50; 95% CI:0.16-1.51Me corresponding features for clipped and unelipp
large and distal polyps were 5.0% (95% Cl:2.2-10.3@%d 7.0% (2.8-16.6%), respectively, (RR:0.70; 95%
Cl:0.22-2.27), while PPB risks for small and digtalyps were 2.2% (95% CI:0.8-5.6%) and 1.6% (95%
Cl:0.7-4.1%), respectively (RR:1.34; 95% CI:0.435).
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Table 1 - Study characteristics. NA: Not available; * standardized methods to measure polyp size were used

Randomization

Level
(patients/polyps)
Trial Country
Albeniz® Patients
(2019) Spain
Patients
Dokoshi®
(2015) Japan
Patients
Feagins®’
(2019) us
Patients
M atsumoto®
(2016) Japan
Mori? Polyps
(2015) Japan
Osada® Patients
(2016) Japan
Pohl%® Patients
(2019) us

Randomization

_ # of large
Time Polyps lesions
Patients Male Mean Age Inclusion
(pre/post (clipped/ (clipped/ (clipped/ (clipped/ criteriafor (clipped/
resection) unclipped) = unclipped) unclipped), years unclipped) polyp size
Post 235 158 71.9 235
235
(119/116) (77/81) (72.7/71.1) (119/116) >20 mm* (119/116)
Pre polyps of any
157 67.4 288 size 14
(89/68) NA (67.1/67.8) (154/134) (5%, >20 mm) (8/6)
Post polyps of any
1050 1015 64.25 1386 size*
222
(530/520) (516/499) (64.5/64) (680/706)  (39% >20 mm) (101/121)
Pre 1499 1047 60.75 3364
(752/747) (534/513) (60.5/61) (1636/1728) <20 mm 0 (0/0)
Pre 148
NA NA NA (73/75) <20 mm* 0 (0/0)
NA 26 13 67.5 26 26
(13/13) (9/4) (68.8/66.2) (13/13) >20 mm (13/13)
Pre 919 547 65.1 989
989
(455/464) | (265/282) (65.1/65.1) (490/499)  =20mm*  (490/499)

# of
proximal
lesions

(clipped/

unclipped) = unclipped)

213
(109/104)

74
(40/34)

536
(261/275)

1668
(823/845)

42 (21/21)
18
(8/10)

658
(327/331)



Shioji®®
(2003)

Zhang®

(2015)

Japan

China

Polyps

Patients

Post

NA

323

(156/167)

348

(174/174)

248

(118/130)

219

(112/107)

63.5

(64/63)

66.05

(67.9/64.2)

413

(205/208)

348

(174/174)

0 187
<20 mm (0/0) (97/90)
polyps of any
size 130 101

(36% >20mm)  (63/67) (50/51)



Table 2 Meta-analysis of overall risk of Post-Polypectomy Bleeding (PPB) - Meta-regression results

Variable

No. of participants

(per 100-individual increase)

M ean patient age, year

<66 years

>65 years

Country

US/Europe

Asia

Per centage of male participants
Per centage of largelesions

Per centage of proximal lesions
Per centage of non-polypoid lesions

Per centage of non-pedunculated
lesions

Per centage of adenomatous lesions
Per centage of serrated lesions

Per centage of patientswith
antiplatelet therapy

Univariate

Meta-regression analysis

RR

1.03

0.54

0.99

0.99

0.92

0.88

1.27

0.14

1.10

011

0.02

95% CI

1.00-1.06

0.23-1.26

0.33-3.00

0.40-0.33

0.85-0.98

0.74-1.05

0.21-7.54

0.01-4.21

0.78-1.52

0.00-5.72

0.00-3.78

P-value

0.051

0.155

0.991

0.957

0.017

0.152

0.792

0.256

0.680

0.276

0.144

RR

101

0.92

Multivariate

Meta-regression analysis

95% CIl P-value

0.98-1.05 0.438

0.86-0.99 0.042
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Study

Studies w >
Osada (2016)
Albeniz (2019)
Dokoshi (2015)
Zhang (2015)
Pohl (2019)
Feagins (2019)

20mm

Mori (2015)
Shioji (2003)
Matsumoto (2016)

Random effects model
Prediction interval

20mm

Clipped
Events Total

13
119
154
174
490
680

NDNONPOOO

—_

N

73
205
18 1636

N

3544

Heterogeneity: 12 =31%, p =0.17
Residual heterogeneity: 12 = 0%, p =0.53

Unclipped

Events Total Risk Ratio RR
0 13 1.00
14 116 — 0.42
3 134 e 1.16
12 174 — 0.17
33 499 s 3 0.49
15 706 — 0.83

<
0o 75 2 5.14
2 208 : 1.01
15 1728 £ 1.27
3653 S 0.69
[ | [ |
0.01 0.1 1 10 100

favours clipping favours not clipping

[95% CI ]

[0.02; 46.84]
[0.17; 1.05]
[0.26; 5.09]
[0.04; 0.73]
[0.28; 0.89]
[0.39; 1.76]

[0.25; 105.17]
[0.14; 7.13]
[0.64; 2.51]

[0.45;
[0.26;

1.08]
1.88]



Study

=20mm
Dokoshi (2015)
Osada (2016)
Zhang (2015)
Feagins (2019)
Albeniz (2019)
Pahl (2019)

Handom effects mode

=20mm

Mori (2015)
Zhang (2015)
Dokoshi (2015)
Shioji (2003)
Feagins (2019)
Matsumoto (2016)

Random effects mode

Random effects model

Heterogeneity: 1% = 7%, p = 0.38

Clipped

M@= 0N

2
1
2
2
8
8

1

13

101
119
490

73
111
146
205
579

1636

=11

3544

Residual heterogeneity: 1° = 0%, p = 0.72

Bromom

M@=~

Unclipped
Events Total Events Total

Risk Ratio RR
[} — . 0.75
13 : 1.00
67 ———=— 0.21
121 o= 0.80
116 R 38 042
499 = 0.49
g22 < 0.51
75 5.14
107 ——=—+ 0.14
128 e 1.75
208 —— 1.01
585 : 0.90
1728 : 1.27
2831 ; 1.04
%653 | < . 1069
001 01 1 10 100

favours clipping favours not clipping

[95% Cl]

[0.14; 3.90]
[0.02; 46.84]
[0.03; 1.77]
[0.23; 2.75]
[0.17; 1.08]
[0.28; 0.89]

[0.33; 0.78

[0.25; 105.17]
[0.02;: 1.10]
[0.16; 19.11]
[0.14; 7.13]
[0.35; 2.31]
[0.64; 2.51]

[0.60; 1.79]

[0.45; 1.08]



Study

Distal

Osada (2016)
Albeniz (2019)
Dokoshi (2015)
Zhang (2015)
Pohl (2019)
Feagins (2019)
Matsumoto (2016)

Random effects model

Proximal

Osada (2016)
Dokoshi (2015)
Zhang (2015)
Albeniz (2019)
Feagins (2019)
Paohl (2019)
Matsumoto (2016)

3

HRanac

Random effects model

Prediction interval

m effects model

Clipped

R—
oMM =00

Heterogeneity: I = 34%, p = 0.10
Residual heterogeneity: 1* = 21%, p = 0.23

— O m—- b

10
114
124
163
419
B13

8
40
50

109
281
327
B23

1618

3266

Unclipped
Events Total Events Total

R OWwWo

1
13
H
10

Risk Ratio
3
12 —
100 —.—
123 ——a—
168 ——
43 -—
883 .
By ’\:I _'::}
10 -
34 ;
51 ——&——
104 —r
275 {
331 -
845
1650 =
3370 <t
| | |
001 0.1 1 10

favours clipping

RR [95% Cl]

0.64 [0.02; 25.32)
0.40 [0.05; 3.27]
1.17 [0.27; 5.10]
0.17 [0.02; 1.35]
3.09 [0.63; 15.10]
0.21 [0.01; 4.27]
2.39 [0.B3; 6.85]

1.01 [0.43; 2.37]

1.24 [0.03; 56.01]
0.85 [0.02; 41.81)
0.17 [0.02; 1.36]
0.43 [0.16; 1.21]
0.97 [0.45; 2.09)
0.33 [0.16; 0.66]
0.72 [0.27; 1.88)

0.53 [0.35; 0.81]

0.69 [0.43; 1.11]
[0.21; 2.27]

100
favours not clipping
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Appendix 1
Data sources and search strategy

We performed a comprehensive literature searchubivied, EMBASE and SCOPUS (up to Octobel 25
2019) electronic databases to identify studiesuatalg the role of prophylactic clipping in previegt post-
polypectomy bleeding. PROSPERO was searched fooioggr recently completed systematic reviews.
Electronic searches were supplemented by manuatheesaof references of included studies and review

articles.

We identified studies using the following medicalbgect headings (MeSH) and the keywords “clip”,
“clipping”, “polypectomy”, “bleeding” and “endoscap resection”. The search was restricted to English

language.

The Medline search strategy was: “(((((("surgiaatiuments"[MeSH Terms] OR ("surgical"[All Fields]
AND "instruments"[All Fields]) OR "surgical instruents"[All Fields] OR "clip"[All Fields]) AND
polypectomy[All Fields]) OR (("surgical instrumehisleSH Terms] OR ("surgical'[All Fields] AND
"instruments”[All Fields]) OR "surgical instrumetiiall Fields] OR "clip"[All Fields]) AND endosopichll
Fields] AND resection[All Fields])) OR (("surgicahstruments"[MeSH Terms] OR ("surgical"[All Fields]
AND "instruments"[All Fields]) OR "surgical instruemts"[All Fields] OR "clip"[All Fields]) AND
("hemorrhage"[MeSH Terms] OR "hemorrhage"[All Fig]ldDR "bleeding"[All Fields]) AND ("prevention
and control"[Subheading] OR ("prevention"[All FisldAND "control"[All Fields]) OR "prevention and
control"[All Fields] OR "prophylaxis"[All Fields])) OR (clipping[All Fields] AND polypectomylAll
Fields])) OR (clipping[All Fields] AND endosopic[AFields] AND resection[All Fields])) OR (clipping|ll
Fields] AND ("hemorrhage"[MeSH Terms] OR "hemorrbgd@\ll Fields] OR "bleeding"[All Fields]) AND
("prevention and control"[Subheading] OR ("prevent[All Fields] AND "control"[All Fields]) OR
"prevention and control"[All Fields] OR "prophylaX[All Fields]))”

Selection process

Two review authors (M.S.; R.M.) independently soex the titles and abstracts yielded by the search
against the inclusion criteria. Full reports wetgained for all titles that appeared to meet th&usion
criteria or where there was any uncertainty. Revawhor pairs then screened the full text and abistr
reports and decided whether these met the inclusmaeria. Disagreements were resolved through
discussion of all the authors. The reasons foruehieg trials were recorded. Neither of the reviawthars
was blinded to the journal titles or to the studthars or institutions. When there were multiplécées for a
single study, we used the latest publication amupleimented it, if necessary, with data from the emor

complete version.



Data extraction

Using standardized forms, two reviewers (M.S.; R.Mxtracted data independently and in duplicatenfr
each eligible study. Reviewers resolved disagreésney discussion. Unresolved disagreements were
resolved by two arbitrators (C.H.; A.R.). The feliog data were extracted for each study includimg t
publication status, the study design and locatiba,number of centers involved, the number of pie
patient characteristics (mean/median age, gendéfthmombotic therapies), the number of all lesipthe
number of procedures, mean/median lesion sizeprieBication (proximal, distal), lesion aspect and
histology, adverse events (bleedings, perforasorgery), mean/median lesion size. The correspgndin

authors of the included studies were asked foringssata.

Quiality assessment

Quality was assessed by the Cochrane risk biasféoabndomized studies. Two reviewers (M.S., R.M.)
assessed quality measures for included studiesliantepancies were adjudicated by collegial disonss

The overall quality of evidence was appraised kphapg GRADE methodologyfor the primary outcomes

Multilevel (random-effects) model: meta-analysis ofates of PPB with clipping in comparison to not-

clipping.

The effect size of the meta-analysis was the taansfd logit proportion of PPB. The current metahgsia
included studies reporting multiple effect sizeagdor each study arm). Multiple effects sizes nitthe
same study may be correlated, violating the assompf statistical independence. Thus, a multileveta-
analytic model was employed, taking into accourg potential clustering effects within studies. This
approach adds random effects for each effect sitenweach study to the traditional random-effecidal.
Therefore, there are two random effects: the fastiom effect represents the variability betweéecesizes
assessed in the same study (i.e., between-outcomeghin-study variance), whereas the second rando
effect represents the variability among the effeatserved in different studies (i.e., the betweenys

variance). For model fitting, we used the rma.mvction in metafor package in R package

The random effects at the level of outcome andystuere specified as a list of one-sided formulashim
random argument of the rma.mv function. The REMLthod was used and It was assumed a compound
symmetry structure for the random effects (i.ee, ¢brrelation coefficienp for the correlation between the
different outcomes was constant across studie®.nmdel assumed independent sampling errors afteffe
size estimates. This is an appropriate assumpterause there was no overlap in the patients used to
compute outcome data in the two study arms. Sulesgiguthe multilevel model was extended by inahgdi
predictor variables of delayed bleeding events, (seudy arm, prevalence of large lesions and praki
colon location) in an attempt to find variablesttiaoderate the effect. We also considered apprepria

interactions between these variables. Data wesepted as odds ratios (ORs) and 95% Cls.
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Appendix 2. Supplemental Table 1Evaluation of bias of RCTs included in the metalgsis.

Blinding of Adequate
Random Allocation aing Blinding of | assessment Selective
participants . No other
Study sequence | Concealmen and outcome of reporting bias
generation t assessment incomplete | avoided
personnel
outcome
Albeniz (2019) | Low Risk Low Risk High risk High ks | Low Risk Low Risk Low Risk
Dokoshi (2015) | Unclear risk  Low Risk High risk Higisk Low Risk Low Risk Low Risk
Feagins (2019) | Low Risk Low Risk High risk Highkis | Low Risk Low Risk Low Risk
Matsumoto Low Risk Unclear risk | High risk High risk Low Risk | Low Risk Low Risk
(2016)
Mori (2015) Low Risk Low Risk High risk High risk | dw Risk Low Risk Low Risk
Osada (2016) Unclear risk  Low Risk High risk Higskr | Low Risk Low Risk Low Risk
Pohl (2019) Low Risk Low Risk High risk High risk | olv Risk Low Risk Low Risk
Shioji (2003) Unclear riskl Low Risk High risk Higisk Low Risk Low Risk Low Risk
Zhang (2015) Unclear risk  Low Risk High risk Higbk Low Risk Low Risk Low Risk




Appendix 2, Supplemental Table 2Meta-Analysis of by-polyp delayed post-polypectoblgeding events
and clips use: “Leave-One-Out” Sensitivity.

Influential analysis (Fixed effects model)

RR
[95%-CI] @ p-value
0.72
Omitting
Albeniz (2019) [0.51;1.00] 0.051
o 0.65
Omitting
Dokoshi (2015) [0.47;0.90] 0.010
0.64
Omitting
Feagins (2019) [0.45; 0.91] 0.012
Omitting 056
Matsumoto
(2016) [0.39; 0.803] 0.002
o _ 0.65
Omitting Mori
(2015) [0.47;0.89] 0.008
0.67
Omitting Osada
(2016) [0.49;0.92] 0.013
0.77
Omitting Pohl
(2019) [0.52;1.11] 0.163
- - - s 0.66
Omitting Shioji
(2003) [0.48;0.91] 0.012
0.74
Omitting Zhang
(2015) [0.536; 1.03] 0.077
0.67

Pooled estimate [0.49; 0.92]

tau2

0.140

0.155%

0.200

0.031

0.104

0.162

0.147

0.163

0.033

12

32.10¢

37.00%

38.20%

8.40%

29.40%

39.50%

28.60%

38.90%

11.00%

0.013 0.126 31.10%

RR
[95%-CI]
0.76
[0.46; 1.23]
0.66
[0.41;1.08]
0.67

[0.39; 1.14]

0.58
[0.39; 0.88]
0.67
[0.43; 1.02]
0.69
[0.43; 1.10]
0.77
[0.46; 1.29]
0.68
[0.42; 1.10]
0.75
[0.52; 1.09]
0.69

[0.45; 1.08]

p-value

0.265

0.096

0.145

0.009

0.064

0.122

0.320

0.115

0.137

Influential analysis Random effects model)

tau2 12

0.140 32.09%

0.155 36.94%

0.199 38.12%

0.031 8.28%

0.104 29.39%

0.161 39.44%

0.147 28.51%

0.162 38.84%

0.032 10.92%

0.072 0.126 27.54%



Appendix 2, Supplemental Table 3Vultilevel meta-regression analysis of PPB events.

Ors 95% ClI P-value
Unclipped polyps (reference level) 1
Clipped polyps 1.06 (0.66-1.75) 0.804
Percentage of large lesions
(as a continuous variable) 1.28 (1.16-1.42) <0.001
Use of Clip x Percentage of large lesions 0.92 0.85-0.98 0.016

Percentage of proximal lesions

(as a continuous variable) 0.86 (0.67-1.10) 0.223



Appendix 2, Supplemental Table 4 A multilevel random effect model with study arpalyp lesion (large
vs. small polyps), and their interaction term wited to the data. The two-way interaction ternmwissn
polyp size and study arm was statistically sigaific Results from the model shows a protectiveceit®
clipping for large polyps (clipped large vs. unpiga large, OR, 0.54; 95% CI.:0.30-0.97), while no

protective effect of clipping was seen among sipalyps (clipped small vs. unclipped small, OR:0.99%
Cl:0.43-1.44; p=0.435).

Multilevel Meta-regression analysis

ORs 95% ClI P-value
Clipped large vs. Unclipped large
polyps 0.54 (0.30-0.97) 0.041
Unclipped small polyps vs.
Unclipped large polyps 0.22 (0.12-0.40) <0.001
Clipped small vs. Unclipped small
polyps 0.79 0.43-1.44 0.435

Clipped small vs. Clipped large
polyps 0.36 (0.19-0.66) <0.001



Appendix 2, Supplemental Table 5 A multilevel random effect model with study arproximal colon
location and their interaction term was fitted he tdata. The two-way interaction term between colon
location and study arm was statistically significp=0.017). Results from the model shows a pritect
effect of clipping for proximal polyps (clipped piimal vs. unclipped proximal polyps, OR, 0.46; 95%
Cl:0.24-0.88), while no protective effect of clipgi was seen among distal polyps (clipped distal vs.
unclipped distal polyps, OR:1.21; 95% CI:0.56-2.62;0.631). After adjusting for the prevalence arfge
lesions in the multilevel model, the benefit ofpgling in reducing PPB was significant only for larg
proximal lesions (clipped versus unclipped polypR, 0.34; 95% CI:0.19-0.65; p=0.021), but not forad
proximal lesions (clipped versus unclipped polypR, 0.88; 95% CI:0.48-1.62; p=0.581).

Multilevel Meta-regression analysis

ORs 95% ClI P-value
clipped proximal vs. unclipped
proximal polyps 0.46 (0.24-0.88) .0018
unclipped distal vs. unclipped
proximal polyps 0.42 (0.24-0.73) <0.001
clipped distal vs clipped proximal 1.09 (0.61-1.95) 0.764

polyps

clipped distal vs. unclipped distal
polyps 1.21 0.56-1.38 0.631



Appendix 2, Supplemental Table 6 GRADE evidence profile for efficacy of clippingsvno clipping
strategy in reducing post procedural bleeding.

* Risk of bias was judged as serious due to therdmderate quality of the included randomized cdiedo

trials.

** Inconsistency risk was judged as serious dubdterogeneity among patients (i.e. different intitices to
resection in term of lesion size or location).

Quality assessment Summary of findings Qua
Outcome,
No. of PPB in | Relativ
studies, | Risk of | Inconsis| Indirec | Impreci| Publicati| PPB in e Risk
design bias tency tness | sion on bias | Clipping No (95%C
Clipping )
(no. of
patients)
All 0.69
. Ak 0000
lesions, | gerigyg+| Serous™| Not - Not NOU | 62/3,544] 9413653 4,
* serious| serious| serious (0.45- Low
9 RCTs 1.08)
L
(>2%rr?1‘:n) 051 | OOOO
. Not Not Not Not
. *
lesions, | SeMOUS™| oo | serious| serious| serious | 20 0% | 898221 (0.33- | Moderat
6 RCTs 0.78) €
Proximal 0.53 | OOOO
|esion3, . % Not Not Not Not 161 71/1650
Serous™ < erious | serious| serious| serious 35/1618 /16 (0.35- | Moderat
7 RCTs 0.81) e

ity



Appendix 2, Supplemental Table 7Technical features. NA: Not available.

Study

Electrosurgical generators

Clips

Albeniz (2019)

ERBE (ICC200, VIO 200 or
V10300); Endocut mode

Micro-Tech, Nanjing, China

Dokoshi (2015)

ERBE (ICC200 or VIO300);

HX-610-135, Olympus, Tokio,

Endocut mode Japan
Feagins (2019) NA NA
Matsumoto (2016) ERBE (ICC200 or VIO200); NA

Olympus (ESG-100, PSD.60)

Mori (2015) ERBE (VIO300); Swift mode HX-610-135|ypus, Tokio,
Japan

Osada (2016) ERBE (VIO300); Endocut mode  ZEOCLIPCHPZeonMedical,
Tokio, Japan

Pohl (2019) ERBE generators; Endocut or | Resolution clip, Boston Scientific,

forced coagulation modes Marlborough, US

Resolution 360 clip, Boston
Scientific, Marlborough, US

Shioji (2003) Olympus (UES-10); blended HX-5QR-1, Olympus, Tokio, Japa

current.

=)

Zhang (2015)

ERBE (ICC200 or VIO300);
Endocut mode

HX-610-135, Olympus, Tokio,
Japan

Resolution clip, Boston Scientific,
Natic, US




Appendix 3, Supplemental Figure 1Meta-Analysis of PPB rates of delayed bleedingngtilevel
random effects model accounting for the underlyiaterogeneity between and within trials was used to
estimate the pooled rates of PPB.

Author(s) and Year PPB N PPB Rate [95% CI]
Albeniz (2019) w clip 6 119 m—i 0.050 [0.023, 0.108]
Albeniz (2019) w/o clip 14 116 . re— 0.121 [0.073, 0.194]
Dokoshi (2015) w clip 154 0.026 [0.010, 0.067]
Dokoshi (2015) w/o clip 134 = 0.022 [0.007, 0.067)
Feagins (2019) w clip 12 680 I 0.018 [0.010, 0.031)
Feagins (2019) w/o clip 15 706 = 0.021 [0.013, 0.035]
Matsumoto (2016) w clip 18 1636 l 0.011 [0.007, 0.017)
Matsumoto (2016) w/o clip 15 1728 ®m 0.009 [0.005, 0.014]
Mori (2015) w clip 2 73 e 0.027 [0.007, 0.103]
Mori (2015) w/o clip 75— 0.007 [0.000, 0.097]
Osada (2016) w clip TR SU— 0.036 [0.002, 0.384]
Osada (2016) w/o clip 0 13— 0.036 [0.002, 0.384]
Pohl (2019) w clip 6 420 m 0.033 [0.020, 0.053]
Pohl (2019) w/o clip 33 499 ' m 0.066 [0.047, 0.092)
Shioji (2003) w clip 205 0.010 [0.002, 0.038)
Shioji (2003) w/o clip 208 ™ 0.010 [0.002, 0.038)
Zhang (2015) w clip 2 174w 0.011 [0.003, 0.045]
Zhang (2015) w/o clip 12 174 - 0.069 [0.040, 0.118]
without Clip 94 3653 O 0.033 [0.019, 0.057]
with Clip 62 3544 O 0.022 [0.012, 0.039)
T T T

0.000 0.200 0.400

Proportion
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Appendix 3, Supplemental Figure 2: Funnel plot of publication bias — Ratio Risk of P@B., post-
polypectomy bleeding).
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Appendix 3, Supplemental Figure 3: Meta-Analysis of relative risk of post-polypectotoieeding (PPB) -
results from per-protocol analysis (i.e., PPB aftempletion of clipping). The study by Matsumotodha
substantial influence on the pooled effect sizevese.

Clipped  Unclipped

Study Events Total Events Total Risk Ratio RR [ 95% CI ]
Albeniz (2019) 6 101 14 116 +— 0.492 [0.196; 1.233]
Dokoshi (2015) 4 154 3 134 — 1.160 [0.264; 5.091]
Feagins (2019) : . . .
Matsumoto (2016) 18 1636 15 1728 i 1.267 [0.641; 2.507]
Mori (2015) 2 73 0 75 5.136 [0.251; 105.174]
Osada (2016) 0 13 0 13 ; 1.000 [0.021; 46.836]
Pohl (2019) 14 426 29 449 B 0.509 [0.273; 0.950]
Shioji (2003) 2 205 2 208 *ﬁr— 1.015 [0.144; 7.135]
Zhang (2015) 2 174 12 174 —— 0.167 [0.038; 0.734]
2782 2897 <
Random effects model <t 0.695 [0.413; 1.170]
Prediction interval =T | [0.213; 2.268]

Heterogeneity: 17 = 33%, p=0.17 ! ! !
0.01 0.1 1 10 100
favours clipping favours not clipping



Appendix 3. Supplemental Figure 4 — The Figure shows a plot of the risk ratio estinfaerived from the
meta-regression model) as a function of the peagenfdecimal number) of large lesions. The estidhasik
ratio of PPB associated with clip use was not §icgnitly different from 1 for a prevalence of larigsions

of 0% (only small lesions included, RR=1.06; 95% @66-1.72), indicating an equal PPB risk on agera
for small clipped and unclipped polyps. However, fmend increasingly large effects as the prevalesfce
large lesions increases. The estimated risk ratid3PB for clipped (versus unclipped) polyps weréd0
(95% CI:0.50-0.95) and 0.44 (95% CI:0.27-0.72) fwercentages of large lesions of 0.50 and 1.00,
respectively.

‘f
/

Risk Ratio

0.04

0.00 0.25 0.50 0.75 1.00
Prevalence of lesions = 20mm



Appendix 3, Supplemental Figure 5:Meta-Analysis of PPB rates for large and small pslya multilevel
random effects model accounting for the underlymegerogeneity between and within trials was used to
estimate the rates of PPB for large and small tesiwith and without clips. In our dataset, 3 stadigported
data on both large and small lesions, 3 studieg onllarge lesions and the remaining 3 studies only
small lesions. Therefore, this analysis includecaff@ct size estimates (6 for each study arm) & BRong
large polyps (n=1616 polyps) and 12 effect sizavedes (6 for each study arm) of PPB among smdyipgso
(n=5581 polyps).

Author(s) and Year PPB N PPB Rate [95% CI]
Albeniz (2019) w clip (Large) 6 119 g 0.050 [0.023, 0.108]
Albeniz (2019) w/o clip (Large) 14 116 - 0.121 [0.073, 0.194]
Dokoshi (2015) w clip (Large) 2 8 Do {  0.250 [0.063, 0.623]
Dokoshi (2015) w/o clip (Large) 2 6 Lo 10.333 [0.084, 0.732]
Feagins (2019) w clip (Large) 4 101 l-—i 0.040 [0.015, 0.101]
Feagins (2019) w/o clip (Large) 6 121 b 0.050 [0.022, 0.106]
Osada (2016) w clip (Large) 0 13 — 0.036 [0.002, 0.384]
Osada (2016) w/o clip (Large) 0 13 }—-—4 0.036 [0.002, 0.384]
Pohl (2019) w clip (Large) 16 490 ‘. 0.033 [0.020, 0.053]
Pohl (2019) w/o clip (Large) 33 499 | 0.066 [0.047, 0.092]
Zhang (2015) w clip (Large) 1 63 l-—i 0.016 [0.002, 0.104]
Zhang (2015) w/o clip (Large) 5 67 - 0.075[0.031, 0.167]
Dokoshi (2015) w clip (Small) 2 146 — 0.014 [0.003, 0.053]
Dokoshi (2015) w/o clip (Small) 1 128 P 0.008 [0.001, 0.053]
Feagins (2019) w clip (Small) 8 579 ﬂl 0.014 [0.007, 0.027]
Feagins (2019) w/o clip (Small) 9 585 u 0.015[0.008, 0.029]
Matsumoto (2016) w clip (Small) 18 1636 [ 0.011 [0.007, 0.017]
Matsumoto (2016) w/o clip (Small) 15 1728 l 0.009 [0.005, 0.014]
Mori (2015) w clip (Small) 2 73 i 0.027 [0.007, 0.103]
Mori (2015) w/o clip (Small) 0 75 — 0.007 [0.000, 0.097]
Shioji (2003) w clip (Small) 2 205 H 0.010 [0.002, 0.038]
Shioji (2003) w/o clip (Small) 2 208 (5 0.010 [0.002, 0.038]
Zhang (2015) w clip (Small) 1 111 — 0.009 [0.001, 0.061]
Zhang (2015) w/o clip (Small) 7 107 - 0.065 [0.032, 0.131]
without Clip (Large) 60 822 RS 0.076 [0.049, 0.116]
without Clip (Small) 34 2831 0 0.018 [0.011, 0.029]
with Clip (Large) 29 794 O 0.043 [0.025, 0.071]
with clip (Small) 33 2750 ) 0.014 [0.009, 0.024]
| I

I |
0.000 0.200 0.400 0.600 0.800

Proportion



Appendix 3, Supplemental Figure 6:Meta-Analysis of relative risk of delayed bleedingesults from a
sensitivity analysis among studies defining protinesions as sited proximally to the splenic flexur
(including transverse colon).

Clipped Unclipped

Study Events Total Events Total Risk Ratio RR [ 95% CI ]
Albeniz (2019) 5 109 11 104 —a— 0.434 [0.156; 1.206]
Dokoshi (2015) 0 40 0 34 § 0.852 [0.017; 41.812]
Feagins (2019) . . . )
Matsumoto (2016) 7 823 10 845 —— 0.719 [0.275; 1.879]
Pohl (2019) 15 389 34 372 e 0.422 [0.234; 0.762]
Mori (2015) . . ) .
Shioji (2003) . . . . ;
Zhang (2015) 1 50 6 51 ——=——1 0.170 [0.021; 1.362]
Osada (2016) 5
Random effects model 1411 1406 < 0.459 [0.296; 0.712]
Prediction interval = [0.225; 0.936]

0.1 051 2 10
favours clipping favours not clipping

Heterogeneity: I = 0%, p=0.75



Appendix 3, Supplemental Figure 7Meta-Analysis of relative risk of delayed bleedimgsults from a
sensitivity analysis among studies defining proditesions as lesions sited in cecum, ascendinghcarhal
hepatic flexure.

Clipped Unclipped

Study Events Total Events Total Risk Ratio RR [95% CI ]
Albeniz (2019) 4 90 11 88 ——W— 0.356 [0.118;1.075]
Dokoshi (2015) . . . .

Feagins (2019) 12 261 13 275 —— 0.973 [0.452;2.092]
Matsumoto (2016) y . I .

Pohl (2019) 13 314 31 300 —i— 0.401 [0.214;0.751]
Mori (2015) . ; . ) :

Shioji (2003) ) . . .

Zhang (2015) . 22 .27

Osada (2016) ; ;

Random effects model 687 690 = 0.533 [0.283; 1.001]

Heterogeneity: I° = 46%, p = 0.16 ' ' ' !
02 05 1 2 5
favours clipping favours not clipping



Appendix 3, Supplemental Figure 8:Meta-Analysis of PPB rates of delayed bleedinghi@ proximal
colon location - a multilevel random effects modetounting for the underlying heterogeneity betwaeah
within trials was used to estimate the rates of P&Bproximally and distally located lesions withda
without clips. The analysis included 7 studies (836 polyps) with available count data for proximal
(n=3268) and distal lesions (n= 3368). Therefore effect size estimates (7 for each study arm)RB P
among distal and 14 effect size estimates (7 fehedudy arm) of PPB among proximal polyps were
combined.

Author(s) and Year PPB N PPB Rate [95% CI]
Albeniz (2019) w clip (Proximal) 5 109 I-l—| 0.046 [0.019, 0.105]
Albeniz (2019) w/o clip (Proximal) 11 104 | +=— 0.106 [0.060, 0.181]
Albeniz (2019) w clip (Distal) 1 10 i i 0.100 [0.014, 0.467]
Albeniz (2019) w/o clip (Distal) 3 12 Dot | 0.250 [0.083, 0.552]
Dokoshi (2015) w clip (Distal) 4 114 = 0.035 [0.013, 0.090]
Dokoshi (2015) w/o clip (Distal) 3 100 = 0.030 [0.010, 0.089]
Dokoshi (2015) w clip (Proximal) 0 40 I — 0.012[0.001, 0.167]
Dokoshi (2015) w/o clip (Proximal) 0 34 j— 0.014 [0.001, 0.191]
Feagins (2019) w clip (Proximal) 12 261 WM 0.046 [0.026, 0.079]
Feagins (2019) w/o clip (Proximal) 13 275 mH 0.047 [0.028, 0.080]
Feagins (2019) w clip (Distal) 0 419 H 0.001 [0.000, 0.019]
Feagins (2019) w/o clip (Distal) 2 431 M 0.005 [0.001, 0.018]
Matsumoto (2016) w clip (Distal) 11 813 = 0.014 [0.008, 0.024]
Matsumoto (2016) w/o clip (Distal) 5 883 0.006 [0.002, 0.014]
Matsumoto (2016) w clip (Proximal) 7 823 M 0.009 [0.004, 0.018]
Matsumoto (2016) w/o clip (Proximal) 10 845 m 0.012 [0.006, 0.022]
Osada (2016) w clip (Proximal) 0 8 - | 0.056 [0.003, 0.505]
Osada (2016) w/o clip (Proximal) 0 10 } i 0.045 [0.003, 0.448]
Osada (2016) w clip (Distal) 0 5 y  0.083[0.005, 0.622]
Osada (2016) w/o clip (Distal) 0 3 i 0.125 [0.007, 0.734]
Pohl (2019) w clip (Distal) 6 163 i 0.037 [0.017, 0.079]
Pohl (2019) w/o clip (Distal) 2 168 = 0.012[0.003, 0.046]
Pohl (2019) w clip (Proximal) 10 327 M 0.031[0.017, 0.056]
Pohl (2019) w/o clip (Proximal) 31 331 i WM 0.094 [0.067, 0.130]
Zhang (2015) w clip (Proximal) 1 50 — 0.020 [0.003, 0.129]
Zhang (2015) w/o clip (Proximal) 6 51 Lo 0.118 [0.054, 0.238]
Zhang (2015) w clip (Distal) 1 124 0.008 [0.001, 0.055]
Zhang (2015) w/o clip (Distal) 6 123 it 0.049 [0.022, 0.104]
w/o clip (proximal) P> 0.062 [0.034, 0.112]
w/o clip (distal) O 0.027 [0.013, 0.054]
w clip (proximal) ‘o> 0.030 [0.015, 0.057]
w clip (distal) ‘> 0.033 [0.016, 0.065]

0.000 0.200 0.400 0.600 0.800

Proportion



Appendix 3, Supplemental Figure 9 Forest plot, showing the results from a cumukatneta-analysis of
the relative risk of PPB for clipped and unclippgalyps in the proximal colon. The cumulative meta-
analysis was based on the study prevalence of lagjens and on a random-effect model. The analysis
shows how the overall estimate changes as studibsinereasing prevalence of large lesions are ddde
the pool. Each study was added to the next onetrendummary effect was calculated at each steguliRe
from the cumulative meta-analysis suggest thatiesudith large lesions may overestimate the efédip

in lowering the risk of PPB in the proximal colon.

Author(s) and Year Risk Ratio [95% CI]
Matsumoto (2016) ' = | 0.72[0.27, 1.88]
+ Dokoshi (2015) } = i 0.73[0.29, 1.85]
+ Feagins (2019) ' = i 0.86 [0.48, 1.56]
+ Zhang (2015) | - | 0.77 [0.43, 1.35]
+ Albeniz (2019) b = i 0.67[0.41, 1.10]
+ Osada (2016) b - i 0.68 [0.41, 1.11]
+ Pohl (2019) — 0.53[0.32, 0.88]

I [ I [ |

0 0.5 1 1.5 2

Risk Ratio



Appendix 3, Supplementary Figure 10- A) Forest plot, showing the results from a cumtive meta-
analysis of the relative risk of PPB for clippeddamclipped polyps in the distal colon. The cumuéat
meta-analysis was based on the study prevalenleegaf lesions (descending order) and on a randdéectef
model. Results from the cumulative meta-analysggested that the study by Polh may underestimate th
protective effect of clip for large distal lesior®). A sensitivity analysis excluding the study bghP After
excluding this study (in a sensitivity analysisydies including large lesions demonstrated a Bazmit
negative association between clip use and riskRB i the distal colon, supporting the hypothedisa o
protective effect of clip for large distal polypRR:0.28; 95% CI:0.08-0.97; p=0.044). However, when
studies reporting on small lesions were successizétled to the analysis, the magnitude of thertreat
effect began to increase and became non-signifitlote. Cum. #, cumulative number of cases.

Author and Year Risk Ratio [95% Cl]
A Q
Pohl (2019) . | 3.09[0.63, 15.10]
+ Albeniz (2019) — 1.26 [0.17, 9.18]
+ Osada (2016) T 1.25[0.31, 5.04]
+ Zhang (2015) -— 0.68 [0.16, 2.98]
+ Feagins (2019) -— 0.59 [0.17, 2.12]
+ Dokoshi (2015) i 0.75[0.29, 1.96]
+ Matsumoto (2016) i 1.01 [0.43, 2.37]
| T T T ]
0 o 10 15 20
Risk Ratio
Author and Year Risk Ratio [95% CI]
i Cum. # Cum. #
B cases of 220 mm P-value
Albeniz (2019) - : 0.40 [0.05, 3.27] 22 2 0.392
+ Osada (2016) — , 0.45 [0.07, 2.82] 30 30 0.395
+ Zhang (2015) — 0.29[0.07, 1.17] 217 122 0.082
+ Feagins (2019) — 0.28 [0.08, 0.97] 1127 539 0.044
+ Dokoshi (2015) I ] 0.51[0.19, 1.32] 1341 569 0.164
+ Matsumoto (2016) - 0.79 [0.31, 2.04] 3037 569 0.627
y
f T T T 1
0 1 2 3 4

Risk Ratio



PRISMA 2009 Checklist

. . . Reported
Section/topic # Checklist item on page #
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 3
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 4

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, 4
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 5
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 5
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify Appendices
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be Appendices
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, Appendices
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any Appendices
processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and Appendices
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was Appendices

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 6

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of 6

consistency (e.g., 1 for each meta-analysis.
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PRISMA 2009 Checklist

the systematic review.

. . . Reported
Section/topic Checklist item on page #
Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective Appendices
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, Appendices
indicating which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 8-10
at each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 8 -10
and provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 8-10

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each Figures
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 8 -10

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). Appendices

Additional analysis 23 | Give results of additional analyses, if done (e.qg., sensitivity or subgroup analyses, meta-regression [see Item 16]). Appendices

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 11 - 12
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 11-12
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 11 - 12

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 1

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097.

doi:10.1371/journal.pmed1000097

For more information, visit: www.prisma-statement.org.
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What you need to know:
Background and Context: It is not clear whether prophylactic clipping prevents bleeding after
polypectomy.

New Findings: A meta-analysis of randomized trials showed that routine use of prophylactic
clipping does not reduce risk of post-polypectomy bleeding, overall. However, clipping appeared to
reduce bleeding after removal of large (more than 20 mm) and proximal lesions.

Limitations: Thiswas a meta-analysis of previous studies. Further prospective studies are needed.

Impact: Only large (more than 20 mm) and proximal colorectal lesions should be clipped to
prevent bleeding after polypectomy.

Lay Summary: This study showed the applying a clip prevents bleeding after removal of large
polyps, in specific regions of the colon, but does not prevent bleeding of al polyps overall.



