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This article has an accompanying continuing medical education activity, also eligible for MOC credit, on page e36. Learning Objective–Upon
completion of this activity, successful learners will be able to identify risk factors predicting need for therapeutic intervention in delayed post-
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Management of delayed (within 30 days) postpolypectomy bleeding (DPPB) has not been
standardized. Patients often undergo colonoscopies that do not provide any benefit. We aimed
to identify factors associated with therapeutic intervention and active bleeding after DPPB.
METHODS:
 We performed a retrospective study of 548 patients with bleeding within 30 days after an index
polypectomy (DPPB; 71.9% underwent colonoscopy, 2.6% underwent primary angiographic
embolization, and 25.5% were managed without intervention) at 6 tertiary centers in Spain,
from January 2010 through September 2018. We collected demographic and medical data from
patients. The primary outcomes were the need for therapeutic intervention and the presence of
active bleeding during colonoscopy.
RESULTS:
 A need for therapeutic intervention was associated independently with the use of antith-
rombotic agents, hemoglobin decrease greater than 2 g/dL, hemodynamic instability, and
comorbidities (P < .05). The bleeding point during colonoscopy was identified in 344 patients;
74 of these patients (21.5%) had active bleeding. Active use of anticoagulants (odds ratio [OR],
2.6; 95% CI, 1.5–4.5), left-sided polyps (OR, 1.95; 95% CI, 1–3.8), prior use of electrocautery
(OR, 2.6; 95% CI, 1.1–6.1), and pedunculated polyp morphology (OR, 1.8, 95% CI, 1–3.2)
significantly increased the risk of encountering active bleeding. We developed a visual nomo-
gram to estimate the risk of active bleeding. Overall, 43% of the cohort did not require any
hemostatic therapy. Rebleeding (<6%) and transfusion requirements were low in those
managed without intervention.
CONCLUSIONS:
 InastudyofpatientswithDPPB,we foundthatalmosthalfdonotwarrantany therapeutic intervention.
Colonoscopyoften is overused forpatientswithDPPB.We identified independent risk factors foractive
bleeding that might be used to identify patients most likely to benefit from colonoscopy.
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hip.

r: ASA, American Society of Anesthesiol-
cation; AUROC, area under the receiver
d postpolypectomy bleeding; PPB, post-

Most current article

© 2021 by the AGA Institute
1542-3565/$36.00

https://doi.org/10.1016/j.cgh.2020.03.068

ss B (binas@binasss.sa.cr) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
xclusivamente. No se permiten otros usos sin autorización. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1016/j.cgh.2020.03.068
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cgh.2020.03.068&domain=pdf


What You Need to Know

Background
Management of delayed postpolypectomy bleeding
(DPPB) has not been standardized. Patients often
undergo colonoscopies that do not provide any
benefit.

Findings
In a study of patients with bleeding within DPPB, we
found that almost half do not warrant any thera-
peutic intervention. We identified independent risk
factors for active bleeding that might be used to
identify patients most likely to benefit from
colonoscopy.

Implications for patient care
Colonoscopy often is overused for patients with
DPPB. Patients should undergo a colonoscopy ex-
amination only if they have multiple risk factors for
recurrent bleeding.
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Polypectomy of colonic adenoma prevents death
from colorectal cancer and has become the most

common therapeutic endoscopic procedure worldwide.1

Postpolypectomy bleeding (PPB) is the most frequent
adverse event of the technique.2 Most research in this
field has focused on elucidating the risk factors for
delayed PPB (DPPB) and exploring the benefits of pro-
phylactic therapies. Several studies have shown that the
risk of DPPB depends on variables such as polyp size and
location, comorbidity, and the use of antithrombotic
drugs, and can be as high as 40% in high-risk lesions.3,4

Hemoclips to prevent DPPB may be beneficial in large le-
sions located in the right colon, although the debate re-
mains open owing to conflicting results in recent
clinical trials.5–7

Conversely, few studies have addressed the manage-
ment of DPPB once patients present to the emergency
department, and no evidence-based guidelines are
available. Most studies represent single-center experi-
ences with small sample sizes or have focused on wide-
field endoscopic mucosal resection.8–11 In contrast to
other sources of lower gastrointestinal bleeding, the
indication for colonoscopy in DPPB is merely therapeutic
because the source of bleeding is known beforehand. The
benefit of a therapeutic intervention is debatable in many
patients, considering that a significant proportion of
cases are self-limited or do not present with stigmata of
recent bleeding when a colonoscopy is performed. A
decision tree modeling study estimated that a repeat
colonoscopy is beneficial in only 22% of patients.12

Hence, identification of the risk factors for the need for
therapeutic intervention may help physicians to select
the best candidates for an invasive procedure. Likewise,
it is important to identify which patients are likely to
have active bleeding at a postpolypectomy site so that
they can undergo colonoscopy and achieve early hemo-
stasis. This would lead to a reduction in unnecessary
endoscopic procedures, costs, and iatrogenic adverse
events.

This study represents a large cohort of patients with
DPPB and aims to elucidate factors associated with
therapeutic intervention and active bleeding during co-
lonoscopy for patients with DPPB. Secondarily, we aimed
to evaluate the rate and predictors of rebleeding.
Methods

Study Design and Definitions

This was an observational, multicenter, retrospective
study conducted at 6 Spanish tertiary centers that
provide universal public health care assistance to an
area with a population of 3.1 million people. The study
was performed according to the Strengthening the
Reporting of Observational Studies in Epidemiology
statement.13 All patients older than age 18 years with
DPPB during the first 30 days after the index
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polypectomy were included. An index colonoscopy (ie,
colonoscopy in which a polypectomy was performed) at
another institution was an exclusion criterion. The in-
clusion period was from January 2010 to
September 2018.

DPPB was defined as any bleeding occurring after the
completion of the index colonoscopy requiring emer-
gency room presentation, hospitalization, or re-
intervention (repeat endoscopy, angiography, or sur-
gery).10 A polyp was deemed responsible for DPPB if
only 1 polyp was removed at the index colonoscopy or if
active bleeding was encountered at the polyp scar. If
these requisites were not fulfilled, a polyp was analyzed
as responsible for DPPB when it met any of the following
criteria: (1) it was the largest polyp removed; (2) intra-
procedural bleeding occurred during the index poly-
pectomy; or (3) there was a single pedunculated polyp
larger than 10 mm.

Rebleeding was defined as follows: (1) a new episode
of hematochezia or rectorrhagia after hospital discharge;
(2) a decrease in the hemoglobin count greater than 3 g/
dL, additional transfusion requirements 48 hours after
the therapeutic intervention, or emergency department
admission in patients managed without intervention; or
(3) direct visualization of active bleeding at the previ-
ously treated lesion on repeat endoscopy or angiographic
embolization.8 The study protocol adhered to the
Declaration of Helsinki and was approved by the ethics
committees for clinical research of the participating
centers (institutional review board code: HCB/2018/
0795; date: December 21, 2018). Informed consent for
colonoscopy was obtained in all cases. The ethics com-
mittees waived the need for individual informed consent
for study participation because of the retrospective
design.
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
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Data Collection

In-hospital, emergency department, and primary
health care databases were reviewed retrospectively at
the participating centers. A study-specific electronic case
report form was designed and approved by the in-
vestigators before the study outset. Data were collected
using the Spanish Gastroenterology Association Research
electronic data capture tool.14

Baseline data included age, sex, comorbidities as
ordinal variables (American Society of Anesthesiologists
physical status classification [ASA]) and binary variables
(diabetes mellitus, hypertension, chronic heart failure,
chronic kidney disease [defined as a glomerular filtration
rate < 60 mL/min], and cirrhosis), and hemoglobin. The
date, number of polypectomies, characteristics of the
polyp responsible for DPPB, intraprocedural bleeding,
use of hemoclips, and histology were retrieved from the
index colonoscopy. Regarding the DPPB episode, we
recorded the date, clinical parameters (hemodynamic
instability, defined as a heart rate >100/minute or sys-
tolic blood pressure <100 mm Hg,10 and history of
syncope), and laboratory parameters at admission, active
use of antiplatelets and anticoagulants upon arrival at
the emergency department (defined as <5 days from the
last intake for antiplatelets and vitamin K antagonists,
<24 hours for low-molecular-weight heparin, and <48
hours for direct oral anticoagulants [<72 hours if renal
clearance was <30 mL/min]), therapeutic interventions
(colonoscopy, angiographic embolization, or surgery),
severity according to the American Society for Gastro-
intestinal Endoscopy classification,15 transfusion re-
quirements, intensive care unit admission, use of
vasoactive drugs, length of hospitalization, 30-day
rebleeding, and mortality. The American Society for
Gastrointestinal Endoscopy classification is detailed in
the Supplementary Methods section. Regarding thera-
peutic colonoscopy, we further recorded if the bleeding
point was located and the status of the scar (active
bleeding, visible vessel-adherent clot, and fibrin-hematin;
the former as a composite variable owing to the expected
interobserver variability), completeness of endoscopy,
therapy, and intraprocedural hemostasis in patients with
active bleeding.

Statistical Analysis

Means and SD were used for continuous variables
when normally distributed, whereas median and range
were calculated for skewed data. Frequency counts and
percentages were used for categoric data.

Continuous data were compared using the t test. The
chi-squared and the Fisher exact tests were used for
categoric data. One of our aims was to develop a visual
nomogram to predict the probability of active bleeding
during therapeutic colonoscopy based on b coefficients
from logistic regression. Only variables with a plausible
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pathophysiological link to the outcome of interest were
considered variable candidates to minimize the risk of a
type I error. The strategy to select the best logistic
regression predictive model comprised the generation of
all possible models from the variables showing P < .20 in
bivariate analyses. Odds ratios with 95% CIs were
calculated for the variables included in the final models.
The 5 best models for the presence of active bleeding are
detailed in Supplementary Table 1. The area under the
receiver operator curve (AUROC) evaluated discrimina-
tion. Goodness-of-fit was assessed using the
Hosmer–Lemeshow test and a calibration figure. The
logistic model that aimed to predict the presence of
active bleeding was validated internally by boot-
strapping. All tests were 2-tailed and a P value less than
.05 was considered significant. Additional statistical
methods are provided in the Supplementary Methods
section.
Sensitivity Analyses

First, a logistic model to identify factors associated
with active bleeding was developed in the entire cohort
(n ¼ 548), hypothesizing that patients managed without
intervention (n ¼ 140) did not have active bleeding
during colonoscopy. This analysis intended to evaluate if
the same independent predictive variables for active
bleeding were selected in the whole study population.
This represents a way to address the concern that the
primary logistic model was developed only in those who
underwent colonoscopy and not in all patients with
DPPB. Second, the need for endoscopic therapy in the
presence of a visible vessel or adherent clot at the DPPB
scar is controversial. We aimed to identify predictors of
active bleeding or a visible vessel-adherent clot as a
composite outcome.
Results

Study Population

The final population comprised 548 patients
(Figure 1). The mean age was 67.7 years. DPPB occurred
after a mean of 4 days, and 443 patients (80.8%)
required hospitalization. At admission, 134 patients
(24.5%) were receiving active treatment with platelet
anti-aggregants and 160 (29.2%) with anticoagulants.

DPPB was mild in 127 patients (23.2%), moderate in
398 (72.6%), and severe in 23 (4.2%). In total, 394 pa-
tients (71.9%) underwent colonoscopy and 14 (2.6%)
underwent primary angiographic embolization; 140
(25.5%) were managed without intervention. Only 1
patient with massive bleeding during colonoscopy, in
whom intraprocedural hemostasis failed, required sur-
gery (Figure 1). Polyp features, transfusion re-
quirements, length of hospitalization, intensive care unit
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
ción. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Figure 1. (A) Study flowchart. (B) Bleeding point during colonoscopy (n ¼ 344).
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admission, and clinical data are outlined further in
Table 1.

Predictors of a Therapeutic Intervention and
Bleeding Severity

A total of 408 patients (74.5%) were managed
initially with a therapeutic intervention (ie, colonoscopy,
angiographic embolization, or surgery) (Figure 1). Pa-
tients managed without intervention had lower trans-
fusion requirements (4.3% vs 31.1%; P < .001). On
multivariate analysis, increased comorbidity (ASA � III),
active use of platelet anti-aggregants and anticoagulants,
a hemoglobin decrease of more than 2 g/dL, and hemo-
dynamic instability were significantly more common in
patients who underwent a therapeutic intervention
(Table 2).

The active use of anticoagulants and platelet anti-
aggregants, an ASA of III or higher, prior use of electro-
cautery, and hemodynamic instability at admission were
associated independently with greater bleeding severity
(Supplementary Table 2).

Colonoscopy Outcomes: Treatments,
Intraprocedural Hemostasis, and Predictors of
Active Bleeding

In total, 394 patients were managed initially by co-
lonoscopy. The bleeding point was located in 344
(87.3%): 74 (21.5%) presented with active bleeding, 161
(46.8%) with a visible vessel-adherent clot, and 109
(31.7%) with fibrin-hematin. Endoscopic hemostatic
therapy was performed in 290 (73.6%). Intraprocedural
hemostasis was achieved in 73 of the 74 patients with
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active bleeding (98.6%; 95% CI, 92.7%–99.8%). All le-
sions with active bleeding, most scars with a visible
vessel-adherent clot (157 of 161; 97.5%), and 54% of the
ulcers with fibrin-hematin (59 of 109) received at least 1
hemostatic treatment. The reasons why patients did not
receive hemostatic therapy during colonoscopy (n ¼
104) were as follows: 50 patients had no locatable
bleeding point, 50 patients had fibrin-hematin at the
polyp ulcer, and 4 patients had a visible vessel-adherent
clot and the decision was based on endoscopist criteria.
The endoscopic therapies are described in
Supplementary Table 3. Hemoclips (68.3%) and sclero-
therapy with adrenaline (43.6%) were the most common
modalities.

Overall, 235 patients (42.9%) did not receive any
endoscopic, angiographic, or surgical hemostatic method
during the 30-day follow-up evaluation: 136 were
managed without intervention, 47 had no locatable
bleeding point during colonoscopy, 49 had fibrin-
hematin, and 3 had a visible vessel-adherent clot. This
subgroup also had low transfusion requirements
compared with patients who required at least 1 hemo-
static therapy (5.1% vs 38.7%; P < .001).

The active use of anticoagulants upon arrival at the
emergency department, left-sided colon, pedunculated
morphology, and hot snare polypectomy were selected
for the best logistic model developed to predict the
presence of active bleeding (Table 3). The AUROC in the
original data set was 0.73 (95% CI, 0.67–0.80), and the
estimated AUROC after bootstrapping was 0.69 (95% CI,
0.64–0.75; optimism, 0.04). Calibration was good ac-
cording to the Hosmer–Lemeshow test (P ¼ .73) and the
calibration plot (Supplementary Figure 1). The proba-
bility of active bleeding can be estimated using the
nomogram depicted in Figure 2. The number of patients
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
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in each predicted risk category (4 risk factors, 3 risk
factors, 2 risk factors, 1 risk factor, and 0 risk factors) is
shown in Supplementary Table 4.
Table 1. Baseline Characteristics of the Study Population

Variable

Patients, N 548
Age, y 67.7 (12.1)
Male sex 372 (67.9%)
Comorbidity

Hypertension 292 (53.3%)
Diabetes mellitus 119 (21.7%)
Chronic heart failure 65 (11.9%)
Chronic kidney disease 38 (7%)
Cirrhosis 17 (3.1%)
Hematologic disease 7 (1.3%)
ASA scale
I 110 (20.1%)
II 295 (53.8%)
III 136 (24.8%)
IV 7 (1.3%)

Total number of polypectomies 1798
Median polypectomies per patient (range) 2 (1–50)
Patients with 1 or more polyps >20 mm 201 (36.7%)
Index or bleeding polyp

Median size (range), mm 15 (2–100)
Morphology
Flat 127 (23.2%)
Sessile 246 (44.9%)
Pedunculated 171 (31.2%)
Missing 4 (0.7%)

Location
Right colon 215 (39.2%)
Left colon 326 (59.5%)
Missing 7 (1.3%)

Type of polypectomy
Cold biopsy forceps 10 (1.8%)
Cold snare 120 (21.9%)
Hot snare 418 (76.3%)

Intraprocedural bleeding 75 (13.7%)
Prophylactic hemoclips 153 (27.9%)
Histology

Tubular adenoma 267 (48.7%)
Tubulovillous adenoma 112 (20.4%)
Villous adenoma 30 (5.5%)
Hyperplastic 26 (4.7%)
Adenocarcinoma 20 (3.6%)
Sessile serrated polyp 16 (2.9%)
Inflammatory 8 (1.5%)
Traditional serrated polyp 7 (1.3%)
Other 6 (1.1%)
Nonretrieved 56 (10.2%)

Dysplasia
No 52 (9.5%)
Low-grade 340 (62%)
High-grade 80 (14.6%)
Invasive adenocarcinoma 20 (3.6%)
Nonretrieved 56 (10.2%)

Variables at admission
Systolic blood pressure, mm Hg 128 (24)
Diastolic blood pressure, mm Hg 72 (14)
Heart rate, beats per minute 80 (17)
Hemoglobin decrease, g/dL 1.4 (1.8)

Syncope 33 (6%)
Platelets, �103/mm3 215 (76.9)
International normalized ratio 1.2 (0.5)

Patients requiring transfusion, n 133 (24.3%)
Intensive care unit admission 26 (4.7%)
Use of vasoactive drugs 7 (1.3%)
Median length of hospitalization, d (range) 3.4 (0–35)

NOTE. Quantitative variables are expressed as means (SD) unless otherwise
specified.
ASA, American Society of Anesthesiologists.

Descargado para Binasss B (binas@binasss.sa.cr) en National Library of He
Para uso personal exclusivamente. No se permiten otros usos sin autoriza
Rebleeding and Mortality

Forty-seven patients (8.6%; 95% CI, 6.5%–11.2%)
rebled within the first 30 days, 25 of whom had been
discharged (see clinical management in Figure 1). The
rates of rebleeding stratified by type of bleeding during
the index colonoscopy at the time of DPPB were 14.9%
for active bleeding, 10.5% for a visible vessel-adherent
clot, and 10.1% for fibrin-hematin (P ¼ .50).

On multivariate analysis, patients not receiving any
intervention (n ¼ 140) had a lower rate of rebleeding
than those who required an intervention (3.6% vs
10.3%) (Table 4). No other predictors of rebleeding were
identified. The rate of rebleeding also was lower in pa-
tients who did not require any type of hemostatic
intervention (n ¼ 235; 5.5% vs 10.9%; univariate P ¼
.027).

The only mortality concerned a 74-year-old with
significant cardiopulmonary comorbidity who died of
non–bleeding-related causes 15 days after achieving
endoscopic hemostasis (30-day mortality, 0.18%; 95%
CI, 0.03%–1.03%).

Sensitivity Analyses

The same independent predictors of active bleeding
in the patients who underwent colonoscopy (n ¼ 344)
(Table 3) were selected for the best logistic model in the
entire cohort (n ¼ 548): use of anticoagulants, left-sided
colon, pedunculated morphology, and hot snare poly-
pectomy (Supplementary Table 5).

Anticoagulant therapy and left-sided colon also were
associated independently with the presence of active
bleeding or a visible vessel-adherent clot
(Supplementary Table 6).

Discussion

DPPB management remains empiric in clinical prac-
tice. The decision to perform an invasive procedure
usually is based on physician expertise or local protocols.
This was a large study that aimed to identify patients
with DPPB who are more likely to benefit from a
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
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Table 2. Patients Undergoing Therapeutic Intervention (Colonoscopy, Angiographic Embolization, or Surgery) vs No
Intervention

Intervention
n ¼ 408

No
intervention
n ¼ 140

Univariate
P value

Multivariate OR (95% CI), P value
Area under the curve, 0.71

Hosmer–Lemeshow P value ¼ .38

Age, y 68 (12) 65 (12) .01 Excluded from final model
Male sex 282 (69.1%) 90 (64.3%) .29
ASA comorbidity � III 126 (30.9%) 17 (12.1%) <.01 2.15 (1.17–3.94), P [ .014
Antiplatelet therapy 115 (28.2%) 19 (13.6%) <.01 2.38 (1.35–4.21), P [ .003
Anticoagulant therapy 131 (32.1%) 29 (20.7%) .01 1.76 (1.05–2.97), P [ .033
International normalized ratio 1.21 (0.5) 1.20 (0.5) .95
Platelets, �103/mm3 204 (61) 210 (47) .64
Polyp characteristics

Size .78
<10 mm 99 (24.3%) 38 (27.1%)
10–20 mm 209 (51.2%) 70 (50%)
>20 mm 100 (24.5%) 32 (22.9%)
Right-sided colon 159 (39%) 56 (41%) .70

Pedunculated 122 (31.1%) 44 (31.9%) .87
Type of polypectomy .20
Cold biopsy forceps 7 (1.7%) 3 (2.1%)
Cold snare 82 (20.1%) 38 (27.1%)
Hot snare polypectomy 319 (78.1%) 99 (70.7%)

Intraprocedural bleeding 52 (12.7%) 23 (16.4%) .30
Previous prophylactic hemoclips 126 (30.9%) 27 (19.3%) .01 1.57 (0.96–2.59), P ¼ .07
Previous injection of diluted adrenaline 30 (7.4%) 15 (11%) .21
Previous argon plasma coagulation use 11 (2.7%) 2 (1.4%) .53
Previous prophylactic coagulation of

submucosal vessels
7 (1.7%) 4 (2.8%) .48

Syncope 29 (7.1%) 4 (2.9%) .07 Excluded from final model
Hemoglobin decrease >2 g/dL 220 (53.9%) 58 (41.4%) .01 1.63 (1.02–3.12), P [ .043
Hemodynamic instability 118 (28.9%) 16 (11.4%) < .01 3.15 (1.77–5.61), P < .001
Days from index colonoscopy 4.1 (4) 4.3 (5.6) .67
Participating center, n (row %) .57

Hospital no. 1 137 (70.6) 57 (29.4)
Hospital no. 2 69 (74.2) 24 (25.8)
Hospital no. 3 37 (77.1) 11 (22.9)
Hospital no. 4 27 (77.1) 8 (22.9)
Hospital no. 5 44 (83) 9 (17)
Hospital no. 6 94 (75.2) 31 (24.8)

Patients requiring transfusion, n 127 (31.1%) 6 (4.3%) <.001 Not considered for the final model
Median length of hospitalization (range) 3.9 (6) 2.4 (6) .24

NOTE. Quantitative variables are expressed as means (SD) unless otherwise specified. P values in bold are significant.
ASA, American Society of Anesthesiologists; CI, confidence interval.
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therapeutic intervention. We gathered the 8-year expe-
rience of 6 tertiary centers and found that readily
available variables at admission serve to estimate the
risk that a lesion with active bleeding is encountered on
colonoscopy. Our data suggest that a substantial number
of patients can be managed without intervention with a
very low risk of rebleeding.2,10,11

Studies that focus on the management of DPPB are
mainly descriptive and suggest that invasive procedures
do not always lead to a hemostatic intervention, implying
that colonoscopy can be avoided in many patients.
Therefore, the identification of variables that enable risk
stratification of DPPB is of utmost importance to improve
the management of this growing population. Here, we
found that patients with active use of antithrombotics,
increased comorbidity, a hemoglobin decrease of more
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than 2 g/dL, or hemodynamic instability were more
likely to require an intervention. Only 2 studies with
smaller sample sizes have addressed this issue previ-
ously. Mirroring our results, Derbyshire et al2 found that
a hemoglobin decrease of more than 2 g/dL and/or a
blood transfusion can be used as markers to guide the
necessity of an intervention in a study of 68 patients with
DPPB. Burgess et al10 conducted a prospective study
comprising 61 patients with DPPB after wide-field
endoscopic mucosal resection. They also found that
increased comorbidity and transfusion were associated
independently with an invasive procedure. Their pro-
spective study provides relevant information, but there
are several differences from our study that deserve
further consideration. Here, all DPPB cases were
included, regardless of polyp size and resection
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
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Table 3. Factors Associated With Active Bleeding During Colonoscopy

Active
bleeding
n ¼ 74

No active
bleeding
n ¼ 270

Univariate
P value

Multivariate OR (95% CI), P value
Area under the curve, 0.73

Hosmer–Lemeshow P value ¼ .73

Age, y 69.6 (12.3) 68.1 (12.1) .37
ASA comorbidity � III 28 (37.8%) 79 (29.3%) .16
Antiplatelet therapy 17 (23%) 73 (27%) .48
Anticoagulant therapy 38 (51.4%) 78 (28.9%) <.001 2.57 (1.47–4.49), P [ .001
Hemoglobin decrease, >2 g/dL 38 (51.4%) 110 (40.7%) .11
International normalized ratio 1.23 (0.54) 1.20 (0.52) .62
Platelets, �103/mm3 208 (40) 218 (34) .36
Polyp characteristics

Size .26
<10 mm 15 (20.3%) 71 (26.3%)
10–20 mm 43 (58.1%) 128 (47.4%)
>20 mm 16 (21.6%) 71 (26.3%)

Location
Left 54 (73%) 156 (57.8%) .01 1.95 (1.01–3.75); P [ .046
Right 19 (25.7%) 112 (41.5%) Reference
Missing 1 (1.4%) 2 (0.7%)

Morphology
Flat-sessile 40 (54.1%) 192 (71.1%) Reference
Pedunculated 33 (44.6%) 77 (28.5%) .01 1.76 (0.96–3.22), P [ .069
Missing 1 (1.4%) 1 (0.5%)

Previous use of electrocautery
No (cold biopsy forceps or

cold snare polypectomy)
8 (24.4%) 66 (24.4%) Reference

Yes (hot snare polypectomy) 66 (89.1%) 204 (75.6%) .01 2.60 (1.10–6.10), P [ .028
Histology .56
Tubular 42 (56.8%) 125 (46.3%)
Adenoma with villous

component
19 (25.7%) 83 (30.7%)

Serrated 7 (9.5%) 19 (7%)
Invasive adenocarcinoma 1 (1.4%) 7 (2.6%)
Other 1 8 (3%)
Nonretrieved 4 (5.4%) 28 (1.03%)

Dysplasia .61
No 4 (5.4%) 23 (8.5%)
Low-grade 49 (66.2%) 173 (64.1%)
High-grade 15 (20.3%) 39 (14.4%)
Invasive 2 (2.7%) 7 (2.6%)
Nonretrieved 4 (5.4%) 38 (14.1%)

Intraprocedural bleeding 12 (16.2%) 33 (12.2%) .41
Previous prophylactic hemoclips 27 (36.5%) 81 (30%) .29
Previous injection of diluted

adrenaline
8 (11%) 20 (7.4%) .32

Previous argon plasma
coagulation use

1 (1.4%) 7 (2.6%) 1

Previous prophylactic coagulation
of submucosal vessels

2 (2.8%) 5 (1.9%) .64

Participating center, n (row %) .92
Hospital no. 1 62 (83.8%) 12 (16.2%)
Hospital no. 2 43 (75.4%) 14 (24.6%)
Hospital no. 3 33 (78.6%) 9 (21.4%)
Hospital no. 4 20 (80%) 5 (20%)
Hospital no. 5 31 (73.8%) 11 (26.2%)
Hospital no. 6 81 (77.9%) 23 (22.1%)

Syncope 3 (4%) 16 (5.9%) .77
Hemodynamic instability 24 (32.4%) 70 (25.9%) .27

NOTE. Quantitative variables are expressed as means (SD). P values in bold are significant.
ASA, American Society of Anesthesiologists; CI, confidence interval.
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Figure 2. Nomogram for active bleeding (A) during colonoscopy and (B) graphic instructions. A patient with delayed post-
polypectomy bleeding from a sessile polyp removed by hot snare polypectomy, located in the right colon, and under anti-
coagulant therapy has a score of 20 points. The total score translates into a probability of active bleeding of approximately
23%. Patients with the 4 risk factors have a predicted probability of active bleeding of approximately 50%, whereas patients
with none have a probability of less than 5%. Prob, probability.
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technique, to better represent what clinicians face in
daily practice. Indeed, 58.9% of the polyps in our cohort
were smaller than 2 cm and nearly 25% of the polyps
were removed via cold snare polypectomy or cold biopsy
forceps. In addition, both mentioned studies included
variables that can occur after the outcome of interest (ie,
blood transfusion), which may hamper the applicability
of predictive models. We decided to include only vari-
ables that easily are available at admission, which is
when the decision to perform an intervention usually is
made.

The decision to perform an invasive procedure ulti-
mately relied on the physician in charge in our cohort
and in previous ones. Thus, we also aimed to identify
predictors of an objective endoscopic sign that could
differentiate those patients more likely to benefit from
active therapy, which explains our analysis of predictors
of active bleeding during colonoscopy. In contrast to
gastroduodenal ulcers, in which the Forrest classifica-
tion guides therapy and provides information on
rebleeding risk, it is unknown which DPPB lesions
require endoscopic treatment. However, it seems
reasonable that scars with active bleeding would benefit
from hemostatic treatment. In addition, active bleeding
has low interobserver agreement,16 which is always a
concern in retrospective research. We found that
pedunculated morphology, previous use of electrocau-
tery, active use of anticoagulants at admission, and left-
sided colon location all were predictors of active
bleeding. The reason why pedunculated morphology is a
risk factor could be the presence of a thick central
vessel, whereas electrocautery is known to cause more
significant damage in submucosal vessels.17 The expla-
nation for left-sided location remains elusive, but it also
has been suggested as a potential marker of DPPB
severity.2 The nomogram depicted in Figure 2 serves to
estimate the risk of active bleeding in a straightforward
manner. Interestingly, a sensitivity analysis conducted
in the whole study population identified the same
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variables as independent predictors of active bleeding.
We believe that our other sensitivity analysis that par-
allels the Forrest IIa to IIb scenario also provides clin-
ically relevant data. Notably, anticoagulants and a left-
sided location remained independent predictors of
stigmata of recent bleeding. It is vital to highlight that
polyp size does not seem to influence the risk of active
bleeding, the need for therapeutic intervention, or
bleeding severity.8 Similarly, prophylactic clipping did
not reduce the risk that active bleeding was encoun-
tered or ameliorate bleeding severity. Consequently,
these parameters should not be used to guide the
management of DPPB.

Regarding endoscopic therapy, intraprocedural he-
mostasis was achieved in all but 1 patient and hemoclip-
ping was the most common hemostatic method. In 2014,
an electronic survey also showed that hemoclipping was
the preferredmethod.18 Single-arm studies have indicated
that hemoclips are highly effective in achieving intra-
procedural hemostasis in DPPB,8,9,18 but no randomized
trials comparing different methods are available. Careful
application of hemoclips to thin-walled postpolypectomy
ulcers is mandatory because cases of perforation have
been reported. Sclerotherapy may help to achieve intra-
procedural hemostasis but does not seem to have an
impact on rebleeding and carries a risk of perforation.8 TC-
325 (Hemospray, Cook Medical, Winston-Salem, NC),
which is a noncontact method, is effective in patients
receiving antithrombotics and theoretically could reduce
the risk of muscular damage. This agent has shown
promising results in DPPB, although more data are
needed.19,20 Similarly, other noncontact hemostatic pow-
ders have shown favorable results in small case series and
deserve further testing.20

Rebleeding occurred in 8.6% of our cohort patients,
within the range of prior studies (7.6%–9.8%).8,10 In our
study, patients managed conservatively had a very low
risk of rebleeding and transfusion requirements. This
result has clinical implications and indicates that a
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
ción. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Table 4. Factors Associated With Rebleeding

Rebleeding
N ¼ 47

No
rebleeding
N ¼ 501

Univariate
P value

Multivariate OR (95% CI), P value
Area under the curve ¼ 0.69
Hosmer–Lemeshow P value ¼

.48

Age, y 68 (12) 68 (12) .96
ASA comorbidity � III 14 (34%) 127 (25.4%) .19
Antiplatelet therapy 10 (21.3%) 124 (24.8%) .59
Anticoagulant therapy 16 (34%) 144 (33%) .44
International normalized ratio 1.27 (0.7) 1.2 (0.5) .43
Platelets, �103/mm3 203 (69) 213 (43) .44
Polyp characteristics

Size .41
<10 mm 10 (21.3%) 127 (25.3%)
10–20 mm 22 (46.8%) 257 (51.3%)
>20 mm 15 (31.9%) 117 (23.4%)

Location
Left 34 (72.3%) 292 (58.3%) Reference
Right 13 (27.7%) 202 (40.3%) .08 0.55 (0.28–1.08), P ¼ .09
Missing 0 7 (1.4%)

Morphology
Flat-sessile 27 (52.6%) 346 (69.1%)
Pedunculated 20 (47.4%) 151 (30.1%) .09 Excluded from final model
Missing 0 4 (0.8%)

Previous use of electrocautery
No (cold biopsy forceps or

cold snare polypectomy)
8 (17%) 121 (24.2%)

Yes (hot snare polypectomy) 39 (83%) 380 (75.8%) .27
Bleeding point (n ¼ 344) .50

Active bleeding 11 (28%) 63 (20.6%)
Visible vessel-adherent clot 17 (44%) 144 (47.2%)
Fibrin-hematin 11 (28%) 98 (32%)

Management
Endoscopic, angiographic, or

surgical hemostatic
treatment

33 (70.2%) 274 (54.7%) Reference

Colonoscopy without
hemostatic treatment

9 (19.8%) 92 (18.4%) 0.83 (0.38–1.80), P ¼ .63

No therapeutic intervention 5 (10.6%) 135 (27%) .04 0.31 (0.12–0.82), P [ .02
No endoscopic, angiographic, or

surgical hemostatic
intervention

13 (27.6%) 222 (44.3%) .027 Not considered for final model

NOTE. Quantitative variables are expressed as means (SD). P values in bold are significant.
ASA, American Society of Anesthesiologists; CI, confidence interval.
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substantial number of patients with DPPB can be
managed without intervention.

Other strengths of our study stem from the descrip-
tive analysis of a large population with DPPB. No treat-
ment was performed in 26.4% of colonoscopies, and
nearly one-third did not have stigmata of recent
bleeding, which suggests that colonoscopy probably was
overused, as pointed out in previous cohorts.2,10–12 Only
1 patient required surgery, a considerably lower pro-
portion compared with initial reports of DPPB.11,21

Furthermore, only 1 non–bleeding-related death was
recorded. This represents a differential characteristic
from other sources of lower gastrointestinal bleeding
in which mortality can be as high as 17.8%, making
DPPB a unique scenario that merits individualized
management.22
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Our study had limitations. Its retrospective design
was the major limitation and implies that multivariate
analyses should be validated externally in prospective
research. However, the variables identified in our work
are consistent with previous knowledge, cost-free, and
easily accessible at admission, reinforcing our belief that
our study provides new and relevant information for
clinical practice. Another limitation was the highly het-
erogeneous endoscopic treatments used during colo-
noscopy, which preclude us from discerning any
differences among them. Finally, the study was per-
formed in a single country at tertiary hospitals with on-
call gastroenterologists, which should be considered
when our results are being extrapolated.

In conclusion, colonoscopy often is overused in DPPB.
Active bleeding was found in only one fifth of
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
ción. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.
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colonoscopies and nearly half of the patients with DPPB
did not require any hemostatic treatment. Furthermore,
we showed that patients treated without intervention had
excellent outcomes in terms of rebleeding and transfusion
requirements. Clinical and polyp data may help to identify
the subgroup most likely to benefit from an invasive pro-
cedure. Future research should aim for better risk strati-
fication of DPPB, elucidate the most cost-effective
hemostatic method, and assess if DPPB scars without
active bleeding benefit from endoscopic treatment.
Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
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Supplementary Methods

Statistical Methods
Graphic plots and the Shapiro–Wilk test assessed
normality. Rebleeding and intraprocedural hemostasis
95% CIs were calculated by the Wilson method.

No sample size estimation was performed for the
descriptive analysis. For multivariate analysis a ¼ .05,
and presuming 10 events per variable, a minimum of 250
required cases was estimated assuming 25% active
bleeding during colonoscopy and 50% of patients
requiring therapeutic intervention based on previous
reports.

We aimed to develop and internally validate a pre-
dictive model using nonconditional binary logistic
regression. The outcome of interest was the presence of
active bleeding during colonoscopy (n ¼ 74). Only vari-
ables with a plausible physiopathological link with the
outcome of interest and readily accessible at admission
were tested in bivariate analyses. The strategy to identify
the best prognostic model consisted in the generation
and evaluation of all possible models from all candidate
variables with a P value less than .20 in univariate
comparisons. This was accomplished with the Stata
(StataCorp LLC, College Station, TX) user-command
allsets1 (Doménech JM, Navarro JB. Find the best subset
for Linear, Logistic and Cox Regression: User-written
command allsets for Stata [computer program].V1.2.4.
Barcelona: Graunt21; 2018).1 This command helps to
find the best subset for linear, logistic, and Cox regres-
sion and has been used in other studies focused on
gastrointestinal bleeding.2 For logistic regression Akaike
information criteria, Schwarz Bayesian criterion, the
area under the curve and Hosmer–Lemeshow goodness-
of-fit were computed for each subset. The
Hosmer–Lemeshow goodness-of-fit test was computed
using 10 quantiles to group data. We selected the best
model based on these parameters and clinical applica-
bility. The best 5 prognostic models are presented in
Supplementary Table 1. Backward stepwise regression
(P ¼ .10 for exclusion, P ¼ .05 for inclusion) selected the
same final model.

The bivariate analysis included the following: age,
comorbidity, active use of antithrombotics, hemoglobin
decrease of more than 2 g/dL, international normalized
ratio, platelet, polyp characteristics, previous treatments,
previous intraprocedural bleeding, site, syncope, and
hemodynamic instability at admission. Interaction terms
were not considered given the lack of previous knowl-
edge supporting clinically relevant interactions and the
study sample size. Variables showing a P value less than
.20 were considered for the maximum model and
Descargado para Binasss B (binas@binasss.sa.cr) en National Library of He
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entered in the allsets command. Afterward, the allsets
command was run in Stata. Goodness-of-fit was assessed
using the Hosmer–Lemeshow test and calibration plots
that plotted observed against predicted risk. The AUROC
was calculated to evaluate the discriminative ability of
the logistic models. The linearity of quantitative inde-
pendent variables and log odds assumption was requisite
to develop the logistic model. When this assumption was
not met, quantitative variables were categorized based
on threshold clinical relevance or based on previous re-
ports (eg, hemoglobin decrease, >2 g/dL). The logistic
model aimed to predict the presence of active bleeding
was validated internally by a bootstrapping resampling
validation method with 200 bootstrap re-samples. The
performance of the logistic model in the original data set
represents test performance, whereas the performance
in the bootstrap sample represents estimation of the
apparent performance. The difference between these
parameters was averaged to estimate the optimism. The
optimism was subtracted from the apparent perfor-
mance to assess the internally validated performance.3

All logistic models in our study were created with
these principles. Missing values are included in Tables,
and no imputation methods were required for the lo-
gistic models.

The nomogram for active bleeding was plotted using
the nomolog user-command in Stata/IC 14.2 based on
the coefficients of the logistic model. This implementa-
tion produces nomograms in the way they were
conceived by Kattan et al,4 and subsequently applied in
most of the literature without CIs. We assigned points
based on the coefficients of the logistic model. Variable
scores were rescaled to a range of 0 to 10 to make cal-
culations easier, as follows: anticoagulation: coefficient
b1: 0.95/ 10 points; electrocautery: coefficient b2: 0.95
/ 10 points; left-colon location: coefficient b3: 0.66 /
7 points; and pedunculated morphology: coefficient b4:
0.56 / 6 points.

We decided not to elaborate further (ie, boot-
strapping and calibration plots) on the remaining pre-
dictive logistic regression: intervention vs no
intervention, rebleeding, visible vessel-adherent clot, and
moderate-severe bleeding. The reason is that these out-
comes may not be as objective as the presence of active
bleeding. These analyses should be considered explor-
atory. The aim of these analyses was to identify those
variables with the most substantial influence on bleeding
outcomes rather than to quantify the magnitude (OR) of
that effect precisely.

Finally, the variable of no endoscopic, angiographic,
or surgical hemostatic intervention was not entered in
the final logistic regression model detailed in Table 4 to
avoid multicollinearity with the variable of management.
Statistical analysis was performed using STATA 14.2.
alth and Social Security de ClinicalKey.es por Elsevier en abril 07, 2021. 
ción. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.
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American Society for Gastrointestinal
Endoscopy classification for grading
endoscopic adverse events

According to the American Society for Gastrointestinal
Endoscopy classification, a mild event included any post-
procedural medical consultation, unplanned admission, or
prolongation of hospital stay for 3 nights or fewer. A
moderate adverse event included any of the following:
unplanned anesthesia or ventilation support, hospital stay
for 4 to 10 nights, intensive care unit stay for 1 night,
transfusion, interventional radiology, or repeat endoscopy.
A severe event included unplanned admission for more
than 10 nights, intensive care unit stay of more than 1
night, surgery, or a permanent disability.
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Supplementary Figure 1. Calibration plot of the logistic
model intended to predict active bleeding during colonos-
copy plotting predicted against observed risk.

Supplementary Table 1. Best Five Models to Predict the
Risk of Active Bleeding During
Colonoscopy

Variables

Area
under

the curve

Hosmer–
Lemeshow
P value

1. Anticoagulants, electrocautery, left-
sided location, pedunculated
morphology

0.73 .73

2. Anticoagulants, electrocautery, left-
sided location, pedunculated
morphology, hemoglobin decrease >2
g/dL

0.73 .57

3. Anticoagulants, electrocautery, left-
sided location, pedunculated
morphology, hemoglobin decrease >2
g/dL, comorbidity, ASA �III

0.72 .47

4. Anticoagulants, electrocautery, left-
sided location, hemoglobin decrease
>2 g/dL

0.70 .84

5. Anticoagulants, electrocautery, pedun-
culated morphology, hemoglobin
decrease >2 g/dL

0.70 .70

ASA, American Society of Anesthesiologist.
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Supplementary Table 2. Predictors of Moderate–Severe Delayed Postpolypectomy Bleeding

Mild bleeding N ¼
127

Moderate–
severe

bleeding N ¼
421

Univariate P
value

Multivariate OR (95% CI); P value AUC final
model, .70

Hosmer–Lemeshow
P value ¼ .41

Age, y 64.8 (1.1) 68.6 (0.6) .002 Excluded from final model
ASA comorbidity � III 14 (11%) 129 (30.6%) <.001 2.56 (1.34–4.88); P [ .004
Antiplatelet therapy 17 (13.4%) 117 (27.8%) .001 2.22 (1.22–4.02); P [ .008
Anticoagulant therapy 26 (20.5%) 134 (31.8%) .01 1.8 (1.06–3.08); P [ .03
Hemoglobin decrease, >2

g/dL
54 (42.5%) 224 (53.2%) .04 Excluded from final model

INR 1.19 (0.6) 1.21 (0.5) .89
Platelets, 103/mm3 208 (58) 206 (45) .77
Polyp characteristics

Size .74
<10 mm 35 (27.6%) 102 (24.2%)
10–20 mm 63 (49.6%) 216 (51.3%)
>20 mm 29 (22.8%) 103 (24.5%)

Right-sided colon 49 (38.6%) 166 (39.8%) .95
Pedunculated

morphology
32 (25.2%) 139 (33%) .10

Type of polypectomy
CBF-CSP 39 (30.7%) 90 (21.4%)
HSP 88 (69.3%) 331 (78.6%) .03 1.75 (1.02–2.92); P [ .04

Intraprocedural bleeding 23 (18.1%) 52 (85.7%) .10
Previous prophylactic

hemoclips
24 (18.9%) 129 (30.6%) .01 Excluded from final model

Syncope 3 (2.4%) 30 (7.1%) .04 2.96 (0.90–10.2); P ¼ .08
Hemodynamic instability 15 (11.8%) 119 (28.3%) <.001 2.86 (1.57–5.2); P [ .001

NOTE. Quantitative variables are expressed as means (SD). Figures in bold indicate significance.
AUC, area under the receiver operating characteristic curve; ASA, American Society of Anesthesiologist; CBF, cold-biopsy forceps; CSP, cold snare polypectomy;
HSP, hot snare polypectomy; INR, international normalized ratio, OR, odds ratio.

Supplementary Table 3. Endoscopic Therapy During
Colonoscopy

Variable

Patients in whom the bleeding
point was located

344

Colonoscopy therapy
None 54 (15.7%)
Hemoclips 235 (68.3%)
Sclerotherapy with adrenaline 150 (43.6%)
Injection of sclerosants 57 (16.6%)
Argon plasma coagulation 11 (3.2%)
Hemospray 1 (1.3%)
Thermal probe 4 (1.2%)
Monotherapy 151 (43.9%)
Combined therapy 139 (40.4%)
Sclerotherapy with adrenaline and sclerosants 43 (12.5%)
Sclerotherapy and hemoclips 114 (33.1%)
Sclerotherapy and argon plasma coagulation 8 (2.3%)
Sclerotherapy and Hemospray 1 (1.3%)
Thermal probe and hemoclips 1 (1.3%)

Supplementary Table 4. Number of Patients in Each
Predicted Category for active
Bleeding (All 4 Risk Factors, 3 Risk
Factors, 2 Risk Factors, 1 Risk
Factor, and 0 Risk Factors) in the
Whole Cohort (n ¼ 548) and in the
Subgroup of Patients in Whom the
Nomogram Was Developed (n ¼
344)

N ¼ 548 N ¼ 344 Predicted risk

0 risk factors 27 (4.9%) 17 (4.9%) 4%
1 risk factor 188 (34.3%) 109 (31.7%) 7%–12%
2 risk factors 160 (29.2%) 104 (30.3%) 16%–22%
3 risk factors 133 (24.3%) 85 (24.8%) 28%–36%
4 risk factors 40 (7.3%) 29 (8.4%) 50%

NOTE. The 4 risk factors for active bleeding during colonoscopy were active
use of anticoagulants, pedunculated morphology, prior use of electrocautery,
and left-sided colon.
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Supplementary Table 5. Sensitivity Analysis

Variable

Multivariate OR (95% CI), P value
Area under the curve, 0.71

Hosmer–Lemeshow P value ¼
.74

Pedunculated morphology 1.73 (1.02–3.05); P [ .04
Anticoagulant therapy 2.95 (1.72–5.04); P £ .01
Left location 1.99 (1.06–3.75); P [ .03
Previous electrocautery

current
2.85 (1.24–6.65); P [ .01

NOTE. The logistic model intended to predict active bleeding during colo-
noscopy in the initial study population (n ¼ 548), imputing that patients treated
without intervention did not present with active bleeding. Figures in bold
indicate significance.
OR, odds ratio.
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Supplementary Table 6. Predictors of Stigmata of Recent Bleeding: Active Bleeding, Visible Vessel, Adherent Clot

Significant lesion
N ¼ 235

Fibrin-hematin
N ¼ 109

Univariate
P value

Multivariate OR (95% CI), P value
Area under the curve, 0.71

Hosmer–Lemeshow P value ¼ .24

Age, y 68.6 (12.6) 68 (12.6) .67
ASA comorbidity � III 84 (35.7%) 23 (21.1%) .006 1.68 (0.95–2.97); P ¼ .072
Antiplatelet therapy 60 (25.5%) 30 (27.5%) .69
Anticoagulant therapy 92 (39.1%) 24 (22%) .002 2.00 (1.14–3.5); P [ .015
Hemoglobin decrease, >2 g/dL 105 (44.7%) 43 (39.5%) .36
INR 1.23 (0.6) 1.16 (0.3) .15
Platelets, 103/mm3 210 (42) 219 (61) .42
Polyp characteristics

Size .32
<10 mm 62 (26.4%) 24 (22%)
10–20 mm 119 (50.6%) 52 (47.7%)
>20 mm 54 (23%) 33 (30.3%)

Location
Left 152 (65.5%) 58 (53.2%) 1.76 (1.10–2.83); P [ .020
Right 80 (34%) 51 (46.7%) .03 Reference
Missing 3 (21.6%) 0

Morphology
Flat-sessile 152 (64.7%) 80 (73.4%)
Pedunculated 81 (34.5%) 29 (26.6%) .13
Missing 2 (0.9%) 0

Previous use of electrocautery
No (CBF-CSP) 48 (20.4%) 26 (23.8%)
Yes (HSP) 187 (79.6%) 83 (76.2%) .47

Histology .96
Tubular 115 (48.9%) 52 (47.7%)
Adenoma with villous component 68 (28.9%) 34 (31.2%)
Serrated 18 (7.6%) 8 (7.3%)
Invasive adenocarcinoma 5 (2.1%) 3 (2.8%)
Other 7 (3%) 2 (18.3%)
Nonretrieved 22 (9.4%) 10 (9.2%)

Dysplasia .76
No 19 (8.1%) 8 (7.3%)
Low grade 148 (63%) 74 (67.9%)
High grade 40 (17%) 14 (12.8%)
Invasive 6 (25.5%) 3 (2.8%)
Nonretrieved 22 (9.4%) 10 (9.2%)

Intraprocedural bleeding 33 (14%) 12 (11%) .44
Previous prophylactic hemoclips 79 (33.6%) 29 (26.6%) .19
Syncope 14 (6%) 5 (4.6%) .61
Hemodynamic instability 66 (28.1%) 28 (25.7%) .64

NOTE. Quantitative variables are expressed as means (SD). Figures in bold indicate significance.
ASA, American Society of Anesthesiologists; CBF, cold-biopsy forceps; CSP, cold snare polypectomy; HSP, hot snare polypectomy; INR, international normalized
ratio.
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