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1. Introduction
!

Antiplatelet agents (APA) reduce the aggregation
of platelets and are commonly used in patients
with coronary heart disease, peripheral arterio-
pathy, and cardiac arrhythmias. Coronary heart
disease represents the most frequent indication
because there is a risk of coronary stent occlusion
which requires continuous treatment with APA.
The risk of stent occlusion is most important in
the immediate post-stent placement period.
There are varying levels of thrombotic risk de-
pending on the type of stent placed (bare or
drug-eluting stent) as well as other risk factors
[1]. Conditions that require APA therapy as well
as the modalities of APA administration have re-
cently been updated in guidelines issued by the
European Society of Cardiology and the European
Association for Cardio-Thoracic Surgery [2].
The discontinuation of APA therapy in patients
undergoing a noncardiovascular intervention ac-
counts for approximately 5% of hospitalizations
for acute coronary syndrome. Therefore, perien-
doscopic management of patients with a high
thrombotic risk if APA is stopped requires knowl-
edge of both the bleeding risk associated with
endoscopic procedures and the potential risks
associated with discontinuation of APA therapy
[3].

In this Guideline, the current evidence is re-
viewed and recommendations made for the man-
agement of APA therapy in patients undergoing
endoscopic procedures.

2. Methods
!

The European Society of Gastrointestinal Endos-
copy (ESGE) commissioned and funded this
Guideline, which was based on preparatory work
performed by the French Society of Digestive
Endoscopy. The process was similar to that used
in creating other ESGE guidelines [4]. It included
face-to-face meetings, teleconferences, and elec-
tronic-based discussions among subgroups and
members of the entire committee during 2010.
Subgroups were formed, each of which was
charged with a series of clearly defined key ques-
tions (see Appendix e1, available online). The
committee chair worked with subgroup leaders
to identify pertinent search terms (see Appendix
e2, available online). Searches of Medline (via
Pubmed), the Cochrane Library, Embase, and the
internet were performed. Articles were first selec-
ted by title; their relevance was then confirmed
by review of the corresponding abstract. Publica-
tions with content that was considered irrelevant
were excluded. Additional articles were identified

With the increasing use of antiplatelet agents
(APA), their management during the periendo-
scopic period has become a more common and
more difficult problem. The increase in use is
due to the availability of new drugs and the wide-
spread use of drug-eluting coronary stents. Acute
coronary syndromes can occur when APA therapy
is withheld for noncardiovascular interventions.
Guidelines about APA management during the
periendoscopic period are traditionally based on
assessments of the procedure-related risk of
bleeding and the risk of thrombosis if APA are

stopped. New data allow better assessment of
these risks, of the necessary duration of APA dis-
continuation before endoscopy, of the use of alter-
native procedures (mostly for endoscopic retro-
grade cholangiopancreatography [ERCP]), and of
endoscopic methods that can be used to prevent
bleeding (following colonic polypectomy). This
guideline makes graded, evidence-based, recom-
mendations for the management of APA for all
currently performed endoscopic procedures. A
short summary and two Tables are included for
quick reference.
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by manually searching the reference lists of retrieved papers. A
central repository of selected literature was made available to all
members of the guideline development group. Evidence tables
were generated for each key question based on meta-analyses or
randomized controlled trials (RCTs) if these were available;
otherwise, case–control studies, retrospective analyses, and case
series were included. The number of articles retrieved and select-
ed for each task force is indicated in the Evidence table (see Ap-
pendix e3, available online).
For important outcomes, articles were individually assessed by
using the Method for Evaluating Research and Guideline Evi-
dence (MERGE) checklists as amended by the Scottish Intercol-
legiate Guidelines Network [5]. Evidence levels and recommen-
dation grades used in these guidelines were those recommended
by the amended Scottish Intercollegiate Guidelines Network
(●" Table 1) [5].
Subgroups agreed electronically on draft proposals that were
presented to the entire group for general discussion during a
meeting held in 2010 at the 18th United European Gastroenterol-
ogy Week in Barcelona, Spain. During the meeting and following
discussion, competing proposals for wording of recommenda-
tions or assigning strength of evidence were resolved by formal
voting. When the Guideline development group was unable to
reach a unanimous recommendation, the difference of opinion
was formally recorded and the reasons for dissent were noted.
The results of that discussion were incorporated into the subse-

quent Guideline version and again discussed using electronic
mail. Literature searches were repeated in October 2010. Studies
that were published after this date were not considered for inclu-
sion. This time-point should be the starting point for literature
searches when this Guideline is updated.
Themanuscript was edited for style by the corresponding author,
with approval by subgroup leaders and then by all members of
the Guideline development group. In November 2010 the final
draft was sent to all individual ESGE members. After incorpora-
tion of comments made by the individual ESGE members, the
ESGE Governing Board endorsed the manuscript. It was sent to
the Editorial Board of the journal Endoscopy. It underwent inter-
national peer review and all members of the Guideline develop-
ment group approved the final version.
Evidence statements and recommendations are stated in italics;
key evidence statements and recommendations are in bold. This
Guideline was issued in 2011 andwill be considered for review in
2014, or sooner if substantially different evidence becomes avail-
able. Any updates to the Guideline in the interim period will be
noted on the ESGE website: http://www.esge.com/esge-guide-
lines.html.

3. Summary of statements and recommendations
!

Antiplatelet agents
Low doses of aspirin and thienopyridines (clopidogrel and pra-
sugrel) irreversibly inhibit platelet aggregation. The minimal
durations of APA discontinuation that allow for restoration of
normal platelet aggregability are 5 days for aspirin/clopidogrel
and 7 days for prasugrel.
APA management during the periendoscopic period balances the
estimated risk of bleeding associated with the intended procedure
and the risk of a thrombotic event when APA are withheld. The risks
of bleeding associated with the most commonly performed endo-
scopic procedures are discussed in the following paragraphs. A
summary of general and specific recommendations for the man-
agement of APA therapy during the periendoscopic period is pre-
sented in●" Table 2 and 3.

Standard diagnostic endoscopy with or without
performance of mucosal biopsy
Esophagogastroduodenoscopy (EGD), colonoscopy, push enterosco-
py and endoscopic ultrasonography (EUS) without fine-needle as-
piration (FNA) present a minimal bleeding risk (Evidence level 2++).
Mucosal biopsy sampling at any digestive site is associated with a
very low bleeding risk that is not increased in patients taking APA
(aspirin or clopidogrel) (Evidence level 2+). Prasugrel is likely to
confer a low bleeding risk similar to that of clopidogrel in diagnos-
tic endoscopic procedures (Evidence level 4).
For the diagnostic endoscopic procedures listed above without
biopsy sampling, it is recommended to continue all APA treat-
ment (Recommendation grade B). If biopsy sampling is indica-
ted in patients taking single APA therapy of aspirin or clopido-
grel, we recommend continuing APA therapy (Recommendation
grade C). In patients taking a combination of aspirin and thie-
nopyridines, we recommend continuing dual APA therapy if
mucosal biopsies without electrocautery are anticipated (Re-
commendation grade D). For small-caliber EGD, the transoral
rather than the transnasal route should be considered in pa-
tients receiving dual APA therapy (Recommendation grade D).

Table 1 Definitions of categories for evidence levels and recommendation
grades used in this Guideline [5].

Evidence level

1+
+

High quality meta-analyses, systematic reviews of RCTs, or RCTs
with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews of RCTs, or
RCTs with a low risk of bias

1– Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2+
+

High quality systematic reviews of case–control or cohort
studies; high quality case–control studies
or cohort studies with a very low risk of confounding, bias, or
chance, and a high probability that the relationship is causal

2+ Well conducted case–control or cohort studies with a low risk of
confounding, bias, or chance, and amoderate probability that the
relationship is causal

2– Case–control or cohort studies with a high risk of confounding,
bias, or chance and a significant risk that the relationship is not
causal

3 Nonanalytic studies, e. g. case reports, case series

4 Expert opinion

Recommendation grades

A At least one meta-analysis, systematic review, or RCT rated as 1++
and directly applicable to the target population
or a systematic review of RCTs
or a body of evidence consisting principally of studies rated as 1+
directly applicable to the target population and demonstrating
overall consistency of results

B A body of evidence including studies rated as 2++ directly applic-
able to the target population and demonstrating overall consis-
tency of results
or extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+ directly applic-
able to the target population and demonstrating overall consis-
tency of results
or extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4 or extrapolated evidence from studies rated
as 2+

RCT, randomized controlled trial.
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Resection of colon polyps
Post-polypectomy bleeding (PPB) is more frequent with the use of
pure-cutting current as compared with blended or coagulation
current. (Evidence level 2+). Definite risk factors for PPB include
age >65 years, anticoagulation, cardiovascular disease, polyp size
≥1 cm (Evidence level 2++). Aspirin does not increase the risk of
PPB, irrespective of polyp size (Evidence level 2++). In patients tak-
ing clopidogrel, resection of small polyps (≤1 cm) followed by endo-
clip placement (either routinely or in cases of excessive intraproce-
dural bleeding) has been reported to be relatively safe; in these pa-
tients, the use of clopidogrel alone was not an independent predic-
tor of PPB but the concomitant use of clopidogrel and aspirin/
NSAIDs (nonsteroidal anti-inflammatory drugs) was an indepen-
dent predictor (Evidence level 2+).

Endoscopic interventions that are effective in preventing PPB in-
clude placement of a detachable loop ligating device for large ped-
unculated polyps and submucosal injection of diluted adrenaline
for sessile polyps. Efficacy of other measures, including endoclip
placement, injection of saline and argon plasma coagulation, has
not been definitively demonstrated (Evidence level 1+).
For polypectomy, it is recommended that pure-cutting current
is not used (Recommendation grade C). It is also recommended
that aspirin is not discontinued irrespective of polyp size (Re-
commendation grade B), and that thienopyridines are withheld
if polyps >1 cm have to be resected, provided that the patient is
not at high risk for thrombotic events (Recommendation grade
C). When polyps must be resected in patients who cannot dis-
continue thienopyridines, preventive measures (preferably de-
tachable loop ligating device for pedunculated polyps, and sub-

Bleeding risk Endoscopic procedure Continuation of

aspirin?

Continuation of clopi-

dogrel or prasugrel?

Table 3 Endoscopic proce-
dures and risk of bleeding.

Low risk EGD and colonoscopy
+/– biopsy

Yes Yes

EUS without FNA Yes Yes

Colonic polypectomy <1 cm Yes No*

Dilation of digestive stenoses Yes No

EUS-FNA of solid masses Yes No

Digestive stenting Yes No

ERCP with stent placement or papillary
balloon dilation without endoscopic
sphincterotomy

Yes Yes

Argon plasma coagulation Yes No†

High risk EMR, ESD and ampullary resection No No

Endoscopic sphincterotomy Yes No

Endoscopic sphincterotomy + large-balloon
papillary dilation

No No

Colonic polypectomy >1 cm Yes No*

EUS-FNA of cystic lesions No No

Percutaneous endoscopic gastrostomy Yes n. a.

Esophageal variceal band ligation Yes No

EGD, esophagogastroduodenoscopy; ERCP, endoscopic retrograde cholangiopancreatography; EMR, endoscopic mucosal re-
section; ESD, endoscopic submucosal dissection; EUS, endoscopic ultrasonography; EUS-FNA, endoscopic ultrasonography-
guided fine-needle aspiration; n. a., not available.
* Bleedingmay be prevented by placing a detachable loop ligating device or, if not possible, by submucosal injection of diluted
adrenaline. The resection of small polyps (< 1 cm) is probably safe in patients taking clopidogrel (not prasugrel) with such
preventive measures; insufficient data are available concerning prophylactic endoclip placement.

† Argon plasma coagulation can be safely used to treat angiodysplasias without withholding thienopyridines.

Table 2 Management of antiplatelet agent therapy during the periendoscopic period.

Endoscopy with low bleeding risk Endoscopy with high bleeding risk

Low thrombotic risk*
– Coronary DES > 12 months previously
– Bare metal coronary stents inserted > 6 weeks
previously without associated risk factors†

– Stroke without cardiac failure > 6 weeks previously

Maintain APA therapy – Stop aspirin 5 days only for EUS-FNA of cysts, EMR
and ESD, ampullary resection and endoscopic
sphincterotomywith large-balloon papillary dilation
for biliary stone extraction

– In patients taking a thienopyridine alone, it is
recommended to substitute aspirin‡

High thrombotic risk*
– Coronary DES inserted ≤12 months previously
– Bare metal coronary stents inserted ≤6 weeks
previously or >6 weeks with associated risk factors†

– Stroke ≤6 weeks previously

Maintain dual APA therapy – Delay endoscopy and/or consult cardiologist to
discuss temporary cessation of thienopyridine:
– clopidogrel, 5 days
– prasugrel, 7 days

– Aspirin should be maintained in all cases

APA, antiplatelet agent; DES, drug-eluting stent; EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; EUS-FNA, endoscopic ultrasonogra-
phy-guided fine needle aspiration; PEG, percutaneous endoscopic gastrostomy.
* Patients with a low thrombotic risk receive a single antiplatelet agent; those with a high thrombotic risk receive two antiplatelet agents.
† Risk factors: diabetes, renal failure, cancer, chronic heart failure, complex coronary artery stenosis, or history of coronary stent thrombosis.
‡ Thienopyridines should be stopped (clopidogrel 5 days and prasugrel 7 days) prior to procedure and aspirin substituted. Thienopyridines will be resumed shortly
after the procedure if aspirin is inadequate for long-term prevention.
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mucosal injection of diluted adrenaline for sessile polyps)
should be readily available (Recommendation grade B). In pa-
tients with large polyps who are receiving thienopyridines,
biopsy sampling with deferral of polypectomy should be con-
sidered (Recommendation grade D).

Endoscopic mucosal resection and submucosal
dissection
The risk of bleeding doubles when lesions are removed by endo-
scopic submucosal dissection (ESD) compared with endoscopic mu-
cosal resection (EMR) (Evidence level 1+). Both techniques have al-
ways been performed after withholding APA; a short washout peri-
od has been associated with more post-procedure bleeding after
gastric ESD (Evidence level 2–). For EMR and ESD, discontinuation
of all APA, including aspirin, is recommended provided the patient
is not at high risk for a thrombotic event (Recommendation grade
C).

Endoscopic biliary and pancreatic sphincterotomy
The risk of post-endoscopic sphincterotomy hemorrhage (PESH) is
not increased with aspirin use (Evidence level 2+). The risk of
PESH has not been sufficiently assessed when clopidogrel or prasu-
grel were continued. PESH is significantly less frequent when blen-
ded rather than pure-cutting current is used during endoscopic
sphincterotomy. Large-balloon papillary dilation after endoscopic
sphincterotomy for extraction of difficult biliary stones has been
associated with frequent intraprocedural oozing and, less frequent-
ly, severe bleeding (Evidence level 2+); no data have been reported
with this technique in patients taking APA.
Alternatives to endoscopic sphincterotomy that eliminate the risk
of bleeding include endoscopic papillary balloon dilation (EPBD)
using small-caliber (≤10mm) balloons and, for obstructing biliary
stones, temporary stent placement without endoscopic sphincter-
otomy. The respective drawbacks of each of these alternatives in-
clude an increased risk of post-endoscopic retrograde cholangio-
pancreatography pancreatitis (PEP) and a high morbidity/mortal-
ity in the case of long-term biliary stent placement (Evidence level
1+).
For endoscopic sphincterotomy, it is recommended: (i) to con-
tinue aspirin (Recommendation grade C), (ii) to withhold clopi-
dogrel or prasugrel (Recommendation grade D), and (iii) to use
blended current (Recommendation grade A). For the extraction
of large biliary stones in patients taking aspirin, mechanical li-
thotripsy is recommended over endoscopic sphincterotomy
plus large-balloon dilation (the latter technique should be per-
formed after withholding any APA) (Recommendation grade D).
If APA discontinuation is considered too risky, EPBD using small-ca-
liber balloons or temporary biliary stent placement should be con-
sidered as an alternative. If EPBD is performed in young patients,
the placement of a prophylactic pancreatic stent should be consid-
ered (if the endoscopist is not proficient in this technique, biliary
stent placement is recommended rather than EPBD). After biliary
stent placement, the patient and referring physicians should be
warned that when used as a long-term measure, stent placement
is associated with a high risk of cholangitis (Recommendation
grade B).

Endoscopic ultrasound-guided fine-needle aspiration
Based on limited data, aspirin does not increase the hemorrhagic
risk of endoscopic ultrasound-guided fine-needle aspiration (EUS-
FNA) (Evidence level 2+); no data were found for thienopyridines. In
the case of pancreatic cystic lesions, EUS-FNA could carry a higher

incidence of bleeding compared with other lesions but data are
conflicting. After EUS-guided brushing of pancreatic cysts, severe
delayed bleeding has been reported in patients receiving anticoa-
gulant therapy, evenwhenwithheld before the procedure (Evidence
level 2–).
It is recommended that thienopyridines are discontinued be-
fore any EUS-FNA and that aspirin be withheld before EUS-
FNA of pancreatic cysts in patients with a low risk of thrombo-
tic events. EUS-guided brushing of pancreatic cysts is not ad-
vised in patients receiving any APA, even if these are tempora-
rily discontinued (Recommendation grade D). For other EUS-
FNAs, aspirin should not be discontinued (Recommendation
grade C).

Endoscopic stent placement and dilation of
gastrointestinal strictures
No studies have specifically evaluated the bleeding risk associated
with endoscopic dilation or stent placement in patients taking APA
but the overall bleeding risk associated with these procedures is
very low (Evidence level 2+).
For endoscopic dilation of digestive strictures or stent placement,
we recommend not to discontinue aspirin (except when large-di-
ameter pneumatic achalasia balloon dilation is performed), but to
discontinue clopidogrel or prasugrel (Recommendation grade D).

Percutaneous endoscopic gastrostomy (PEG) placement
There are limited data on the bleeding risk associated with percu-
taneous endoscopic gastrostomy (PEG) placement in patients tak-
ing APA: three recent studies have shown that aspirin does not
increase the bleeding risk (Evidence level 2+). We recommend con-
tinuing aspirin in patients undergoing PEG placement (Recommen-
dation grade C). In the absence of appropriate studies, no recom-
mendation can be made for patients taking clopidogrel or a combi-
nation of aspirin and thienopyridines.

Device-assisted enteroscopy
The bleeding risk of device-assisted enteroscopy (using either sin-
gle- or double-balloon or spiral techniques) in patients taking APA
has not been formally evaluated. We recommend continuing aspir-
in and considering discontinuation of thienopyridines (Evidence
grade D).

Esophageal variceal ligation (EVL)
In the only published small-sized study of prophylactic EVL, the risk
of bleeding was similar in patients taking aspirin or not (Evidence
level 2–). It is recommended that for EVL aspirin is continued (Re-
commendation grade C) and thienopyridines are withheld (Recom-
mendation grade D).

Hemostatic treatment using argon plasma coagulation
(APC)
There are limited data on the use of argon plasma coagulation
(APC) in patients taking aspirin and other APA. In one study, aspirin
and clopidogrel were not identified as risk factors for delayed
bleeding after APC of mucosal vascular lesions (Evidence level 2+).
It is recommended that aspirin or clopidogrel is continued in pa-
tients undergoing APC of potentially bleeding lesions (Recommen-
dation grade C). In the absence of appropriate studies, no recom-
mendation can be made for patients taking a combination of aspir-
in and thienopyridines.
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4. Antiplatelet agents
!

4.1. Pharmacology and clinical use
Low doses of aspirin and thienopyridines (clopidogrel and prasu-
grel) irreversibly inhibit platelet aggregation. The minimal dura-
tions of APA discontinuation that allow for restoration of normal
platelet aggregability are 5 days for aspirin/clopidogrel and 7 days
for prasugrel.
APA management during the periendoscopic period balances the
estimated risk of bleeding associated with the intended procedure
and the risk of a thrombotic event when APA are withheld. The risks
of bleeding associated with the most commonly performed endo-
scopic procedures are discussed in the following paragraphs. A
summary of general and specific recommendations for the man-
agement of APA therapy during the periendoscopic period is pres-
ented in●" Table 2 and 3.
Aspirin and thienopyridines (clopidogrel and prasugrel) are the
most commonly used APA [6,7]; they have different mechanisms
of action on platelets and are often used in combination:
" Aspirin commonly used at low dosage (75 to 160mg daily)

decreases platelet aggregation by irreversibly inhibiting cyclo-
oxygenase-1, thus blocking the synthesis of thromboxane A2,
a potent platelet-activating agent. Although the half-life of as-
pirin is short, its effect lasts for the lifespan of the platelets.

" Clopidogrel is an inactive pro-drug; following intestinal ab-
sorption, it is extensively transformed into an inactive meta-
bolite that requires cytochrome P450-dependent metabolic
activation. The active metabolite irreversibly binds to an ade-
nosine diphosphate platelet receptor and, hence, irreversibly
inhibits platelet aggregation.

" Prasugrel has the same pharmacologic action as clopidogrel
but with more consistent levels of platelet inhibition with less
susceptibility to genetic variation and drug–drug interactions
[8].

The efficacy of aspirin and clopidogrel largely varies between in-
dividuals, depending on the state of platelet activation and genet-
ic factors. No routine hemostatic tests can reliably assess the level
of platelet activity in patients taking APA and help to assess the
hemorrhagic risk. Platelet counts and coagulation tests are only
useful in these patients to search for other potential causes of in-
creased bleeding risks, particularly in the case of bleeding his-
tory.
In the near future, ticagrelor, a novel APA chemically distinct
from thienopyridines that reversibly inhibits platelets, might
simplify the perioperative and periendoscopic management of
patients taking APA [9]. Pharmacological studies have shown
that prasugrel and ticagrelor have a more potent and reliable an-
tiplatelet effect than clopidogrel and these drugs may therefore
present a higher hemorrhagic risk.
In many cases, oral anticoagulants or heparin cannot be used as a
substitute for APA. For example, heparin (unfractionated or low-
molecular-weight heparin) is not recommended for the preven-
tion of coronary stent thrombosis.

4.2. Discontinuation of antiplatelet agents
As 10% of platelets renew each day and a concentration of 50000
new platelets per microliter of blood confers normal clotting, it
can be calculated that the minimal durations of APA discontinua-
tion that allow for restoration of normal platelet aggregability are
5 days for aspirin/clopidogrel and 7 days for prasugrel (based on
the prolonged and more effective action of prasugrel compared
with clopidogrel) [8].

Patients who require two APA due to high thrombotic risk should
never discontinue aspirin and any consideration regarding the
withholding of thienopyridines should first be discussed with a
cardiologist. For patients taking clopidogrel alone, aspirin can be
substituted during the periendoscopic period for high-risk bleed-
ing procedures. To date, no published data are available concern-
ing the bleeding risk associated with the use of ticagrelor. APA
treatment should be resumed no later than 24–48 hours after
the procedure but may be delayed on a case-by-case basis to pre-
vent severe bleeding complications [7]. A summary of recom-
mendations is seen in●" Table 2 and 3.

5. Endoscopic procedures
!

5.1. Standard diagnostic endoscopy with or without
mucosal biopsy
Esophagogastroduodenoscopy (EGD), colonoscopy, push enterosco-
py and endoscopic ultrasonography (EUS) without fine-needle as-
piration (FNA) present a minimal bleeding risk (Evidence level 2++).
Mucosal biopsy sampling at any digestive site is associated with a
very low bleeding risk that is not increased in patients taking APA
(aspirin or clopidogrel) (Evidence level 2+). Prasugrel is likely to
confer a low bleeding risk similar to that of clopidogrel in diagnos-
tic endoscopic procedures (Evidence level 4).
For the diagnostic endoscopic procedures listed above without
biopsy sampling, it is recommended to continue all APA treatment
(Recommendation grade B). If biopsy sampling is indicated in pa-
tients taking single APA therapy of aspirin or clopidogrel, we rec-
ommend continuing APA therapy (Recommendation grade C). In
patients taking a combination of aspirin and thienopyridines, we
recommend continuing dual APA therapy if mucosal biopsies with-
out electrocautery are anticipated (Recommendation grade D). For
small-caliber EGD, the transoral rather than the transnasal route
should be considered in patients receiving dual APA therapy (Rec-
ommendation grade D).
The risk of bleeding associated with diagnostic endoscopy has
been assessed in several large studies that included in total thou-
sands of patients [10–13]. These studies have shown that bleed-
ing is very rare after diagnostic endoscopic procedures, including
those with mucosal biopsy sampling. No episodes of severe
bleeding have been reported. Transnasal esophagogastroduode-
noscopy (EGD) may be associated with an increased risk of epis-
taxis, depending on the diameter of the endoscope [14,15]. How-
ever, these studies were not designed to examine bleeding risks
in patients taking aspirin or thienopyridines.
Four studies have specifically evaluated the bleeding risk of diag-
nostic endoscopy with biopsy sampling in patients taking APA
[16–19]. In a nonrandomized study of 180 patients, colonic mu-
cosal bleeding time was significantly increased in patients taking
APA but without clinical consequences [16]. Another study
showed that aspirin did not prolong gastric bleeding time [17].
A retrospective study of 133 patients (including 16 patients tak-
ing NSAIDs), in whom multiple (9661) biopsy samples were ob-
tained during 253 endoscopies, found that minor complications
occurred in only 13 (5.1%) patients, including 8 episodes of self-
limited bleeding [19]. Multivariate analysis showed no increased
bleeding risk in patients with recent NSAID use. Neither the type
of endoscopic procedure nor the site of biopsy was associated
with bleeding.
Two previous national guidelines on APA management for endo-
scopic procedures recommended continuing aspirin and/or clo-
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pidogrel when performing endoscopic procedures with low
bleeding risk [20,21]. These conclusions were validated by a re-
cent prospective, single-blind, randomized study that analyzed
the risk of bleeding after biopsy sampling during EGD in 45 heal-
thy volunteers taking either aspirin (280 biopsy samples) or clo-
pidogrel (350 biopsy samples) [18]. Only one patient experienced
endoscopic bleeding from the gastric antrum while continuing
aspirin. This was without clinical significance and was treated
immediately by submucosal injection of diluted adrenaline.
There are no data regarding the risk of bleeding associated with
endoscopic biopsy sampling while continuing prasugrel, but it is
likely to be similar to that of clopidogrel.

5.2. Resection of colonic polyps
Post-polypectomy bleeding (PPB) is more frequent with the use of
pure-cutting current as compared with blended or coagulation
current. (Evidence level 2+). Definite risk factors for PPB include
age >65 years, anticoagulation, cardiovascular disease, polyp size
≥1 cm (Evidence level 2++). Aspirin does not increase the risk of
PPB, irrespective of polyp size (Evidence level 2++). In patients tak-
ing clopidogrel, resection of small polyps (≤1 cm) followed by endo-
clip placement (either routinely or in cases of excessive intraproce-
dural bleeding) has been reported to be relatively safe; in these
patients, the use of clopidogrel alone was not an independent pre-
dictor of PPB but the concomitant use of clopidogrel and aspirin/
NSAID (nonsteroidal anti-inflammatory drugs) was an indepen-
dent predictor (Evidence level 2+).
Endoscopic interventions that are effective in preventing PPB in-
clude placement of a detachable loop ligating device for large ped-
unculated polyps and submucosal injection of diluted adrenaline

for sessile polyps. Efficacy of other measures, including endoclip
placement, injection of saline and argon plasma coagulation, has
not been definitively demonstrated (Evidence level 1+).
For polypectomy, it is recommended that pure-cutting current is
not used (Recommendation grade C). It is also recommended that
aspirin is not discontinued irrespective of polyp size (Recommen-
dation grade B), and that thienopyridines are withheld if polyps
>1 cm have to be resected, provided that the patient is not at high
risk for thrombotic events (Recommendation grade C). When
polyps must be resected in patients who cannot discontinue thieno-
pyridines, preventive measures (preferably detachable loop ligating
device for pedunculated polyps, and submucosal injection of dilut-
ed adrenaline for sessile polyps) should be readily available (Re-
commendation grade B). In patients with large polyps who are re-
ceiving thienopyridines, biopsy sampling with deferral of polypec-
tomy should be considered (Recommendation grade D).
Only two high-quality studies were identified in which the inci-
dence of post-polypectomy bleeding (PPB) could be calculated:
these studies were recent, large, and prospective with a mini-
mum follow-up of 14 days after polypectomy [22,23]. The overall
incidence of PPB was 2.9% (199/6849 patients) and the incidence
of severe PPB (defined as requiring blood transfusion, hospitali-
zation, surgery, or resulting in death) was 1.1% (43/3929 pa-
tients) [22].
Definite and likely risk factors for PPB are summarized in●" Table
4. Among polyp-related factors, a large polyp size is the most
consistent risk factor. It has been calculated that for every 1-mm
increase in polyp diameter, the risk of PPB increases by 9% [23].
Good clinical practices for the resection of large polyps include
the use of endoscopic interventions that have been demonstrated
to effectively prevent PPB (●" Table 5). Furthermore, referral to
specialized centers should be considered. In a study of 174 pa-
tients referred for resection of large or complex polyps (median
diameter, 30mm), delayed PPB occurred in 3.7% of patients [35].
For colonic snare polypectomy, the use of pure-cutting current is
not recommended because it increases the incidence of immedi-
ate PPB compared with blended or coagulation currents [24,36].
Blended and coagulation currents are associated with similar in-
cidences of PPB, but PPB tends to develop later (up to 8 days) after
polypectomy with coagulation compared with blended current
[37].
The influence of aspirin use on PPB has been analyzed in case–
control studies including a total of 30000 patients (●" Table 6).
These studies varied in many aspects, including design, definition
of PPB, technique of polypectomy, methods used for selecting
controls with no PPB, and discrimination of aspirin from other
NSAIDs. Despite these differences, all studies found that the risk
of significant PPB was not increased by aspirin use.
The influence of clopidogrel intake on PPB has been analyzed in
two retrospective studies including 202 patients taking clopido-
grel (associated with aspirin/NSAID use in 27%) undergoing 500
polypectomies (polyp size ≤10mm in 93% of cases) [41,42]. In
6% of patients, the polypectomy was associated with immediate
bleeding which was successfully treated by endoclip placement.
Delayed PPB developed in 3% of patients. Of note, endoclips
were placed after all polypectomies in one of the two studies
and in only 4.2% of patients in the second study. Bleeding devel-
oped up to 14 days after polypectomy. In one study there was a
control group (1243 patients undergoing polypectomy in the ab-
sence of clopidogrel) which allowed identification of indepen-
dent risk factors for PPB [41]. Risk factors included the concomi-
tant use of clopidogrel and aspirin/NSAID but not the use of clo-

Table 4 Risk factors* for hemorrhagic adverse events following colonic po-
lypectomy.

Adjusted odds ratios

(95% confidence interval)†

Patient-related risk factors

Definite risk factors
– Age >65 years
– Anticoagulation
– Cardiovascular disease

1.37–1.69 (range, 1.02–2.42)
3.71–5.2 (range, 1.05–13.05)
2.08–3.0 (range, 1.45–6.2)

Likely risk factors
–Male gender
– Arterial hypertension
– Chronic renal disease

1.92 (1.35–2.77)
5.60 (1.80–17.20)
3.29 (1.84–5.87)

Polyp-related risk factors

Definite risk factor
– Size ≥1cm 2.38–4.40 (range, 1.78–10.30)

Likely risk factor
–Morphology (sessile, laterally
spreading tumor)

1.42 (1.06–1.89)

Technique-related risk factors

Likely risk factors
– Use of pure-cutting current
– Inadvertent cold polypectomy
– Endoscopist case volume
< 300 colonoscopies/year‡

– Poor bowel preparation

6.95 (4.42–10.04)
7.15 (3.13–16.36)
2.32 (1.25–4.3)

1.54 (1.06–1.89)

* Risk factors for post-polypectomy bleeding were defined as definite or
likely if they were identified by multivariate analysis in a majority or a
minority of studies that included these factors in the analysis, respectively
[23–27].

† For 95% confidence intervals, the range of values reported in different
studies is presented if the risk factor was identified in several studies.

‡ Endoscopist experience was a predictor of post-polypectomy bleeding only
if the endoscopist was not a gastroenterologist [26].
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pidogrel alone as well as the number of polyps resected. Because
polyps are found at screening colonoscopy in one-third of aver-
age-risk patients, the authors concluded that it is unnecessary to
stop clopidogrel therapy for screening colonoscopy in average-
risk patients provided that endoclips are readily available.
Various endoscopic interventions have been used to prevent de-
layed PPB in patients not taking APA (●" Table 5). Hence, the rec-
ommendations presented here for PPB prophylaxis are based on
evidence extrapolated from these studies. Submucosal injection
of diluted adrenaline was found to be more effective than saline
or no intervention in the three RCTs that compared these modal-
ities (in one RCT, the difference was statistically significant only
for patients with polyps ≥2 cm) [31]. In the case of large pedun-
culated polyps, the placement of a detachable loop ligating device
and injection of adrenaline were similarly effective in only one of
three RCTs [31]. The disadvantage of detachable loop ligating de-
vices is that their placement requires more expertise than sub-
mucosal injection and may not be feasible for very large polyps.
In such difficult cases, the endoclip-assisted technique, consisting

of clip placement on the polyp pedicle followed by polypectomy
using a snare or a needle-knife, has been shown to be as safe and
effective as detachable loop ligation device-assisted polypectomy
in a small case–control study [43]. There is no evidence that ar-
gon plasma coagulation is effective in reducing the risk of PPB
[34]. An RCT of prophylactic endoclip placement versus no treat-
ment was not included in our review as patients with large
polyps were excluded, resulting in insufficient statistical power
to demonstrate efficacy of a prophylactic intervention [44]. A ret-
rospective study that included 123 patients receiving anticoagu-
lants reported an acceptable PPB rate (2.5%) after resection of
225 polyps (mean and maximum sizes, 5 and 15mm, respective-
ly) followed in all cases by prophylactic endoclip placement [45].

5.3. Endoscopic mucosal resection (EMR) and
submucosal dissection (ESD)
The risk of bleeding doubles when lesions are removed by endo-
scopic submucosal dissection (ESD) compared with endoscopic mu-
cosal resection (EMR) (Evidence level 1+). Both techniques have

Table 5 Randomized controlled trials of endoscopic interventions to prevent bleeding after snare resection of large colon polyps in patients taking no antipla-
telet agent.

First author, year Patients, n Methods compared Polyp size, mm Bleeding incidence

(immediate + delayed)

P value

Dobrowolski, 2004 [28] 69 Adrenaline vs. no intervention > 10 2% vs. 16% <0.05

Lee, 2007 [29] 486 Adrenaline vs. saline injection > 20 4.9% vs. 10.4% 0.03*

Iishi, 1996 [30] 89 Detachable loop ligating device vs.
no intervention

> 10 0 vs. 12% 0.02*

Di Giorgio, 2004 [31] 488 Detachable loop ligating device vs.
adrenaline vs. no intervention

22.1 vs. 24.7 vs. 21.5 1.8% vs. 3.1% vs. 7.9% n. s.†

Kouklakis, 2009 [32] 64 Adrenaline vs. detachable loop li-
gating device + clip

> 20 12.5% vs. 3.1% 0.02

Paspatis, 2006 [33] 159 Adrenaline vs. adrenaline + detach-
able loop ligating device

> 20 10.6% vs. 2.3% 0.02

Lee, 2009 [34] 475 Argon plasma coagulation vs. no
intervention

9.8 vs. 9.5 2.5% vs. 4.3% n. s.

n. s., not significant.
* Immediate plus delayed bleedings were taken into account to calculate P values for this Table, using the two-tailed Fisher’s exact test.
† Statistically significant in subgroup analysis of polyps ≥2 cm (see text for details).

Table 6 Case–control studies evaluating the risk of hemorrhagic adverse events following colonic polypectomy relative to aspirin intake.

First author, year Study design

Number of patients

Incidence of PPB in the

whole study population

Patients taking aspirin

%

(n/n)

P value

Type of PPB Incidence Cases (PPB) Controls (no PPB)

Shiffman, 1994 [38] Prospective
464

Any 6.5% 73%
(22/30)

47%
(206/434)

0.009

Major* 0.9% 100%
(2/2)

0%
(0/2)

0.73

Yousfi, 2004 [39] Retrospective
20 636

Any 0.5% 40%
(32/81)

33%
(27/81) †

0.36

Hui, 2004 [40] Retrospective
1657

Any 2.2% 14%
(5/37)

8%
(122/1620)

0.62

Heldwein, 2005 [22] Prospective
2257

Any 8.6% n. d. n. d. n. s.

Major* 1.6% n. d. n. d. n. s.

Sawhney, 2008 [23] Retrospective
4592

Delayed 0.9% 41%
(17/41)

39%
(51/132) †

0.80

n. d., no data; n. s., not significant; PPB, post-polypectomy bleeding.
* Defined as blood loss either warranting emergency consultation [38], or leading to shock, blood transfusion, hospitalization, or surgery, or recurrent bleeding after
endoscopic hemostasis [22].

† Controls were selected among study patients who did not develop PPB, either randomly [23], or after matching for age, gender, and cardiovascular morbidity [39].
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always been performed after withholding APA; a short washout
period has been associated with more post-procedure bleeding
after gastric ESD (Evidence level 2–). For EMR and ESD, disconti-
nuation of all APA, including aspirin, is recommended provided the
patient is not at high risk for a thrombotic event (Recommendation
grade C).
Studies reported in this section relate to more recent EMR tech-
niques than the "lift and cut“ technique used in some of the stud-
ies cited for colonic polypectomy [46]. The "lift and cut“ tech-
nique is most often used for large colonic polyps to safely perform
snare resection; less frequently this technique or more advanced
EMR techniques are used for superficial lesions in the upper di-
gestive tract (for gastric lesions, ESD is more frequently used to
achieve complete en bloc resection). Endoscopist experience
with EMR and ESD is more limited in Western compared with
Eastern countries, with a case volume of 7–15 EMRs/year in a re-
cent French survey of endoscopists practicing this technique [47].
In this survey, bleeding was reported after 55 EMRs performed
mostly in the colorectum in 1202 patients (bleeding rate, 4.6%).
In three-quarters of the cases, bleeding developed within 12
hours of EMR. The number of cases with intraprocedural bleed-
ing was not reported. In a German study of esophageal EMR per-
formed by highly experienced endoscopists, bleeding was report-
ed in 42/349 patients (bleeding rate, 12.0%), and was graded as
severe in 0.6% of patients [48]. Delayed bleeding following non-
ampullary duodenal polypectomies has been reported in 3.1% to
11.6% of patients included in the five most recent prospective
studies (total of 157 polyps) using EMR [49–53]. Ampullary re-
section is somewhat similar to EMR and presents a significant
risk of bleeding (5.6% of patients in five large retrospective series)
[54–58]. Compared with EMR, ESD carries a twofold risk of
bleeding (odds ratio, 2.20; 95% confidence interval, 1.58–3.07)
[59]. Hemostatic forceps have been shown to prevent delayed
bleeding in a large series of ESD that compared patients treated
by means of this device with historical controls. Unfortunately
hemostatic forceps are costly [60].
APAwere routinely withheld prior to performing EMR and ESD in
all large studies. In a multivariate analysis of factors associated
with bleeding following gastric ESD, use of "drugs potentially
related to gastric injury/bleeding“ (i. e., APA, NSAIDs, anticoagu-
lants, and corticosteroids) were associated with an increased
risk of post-ESD bleeding [61]. Aspirin was withheld 3 days be-
fore ESD and resumed immediately after. In contrast, other stud-
ies have reported no association between post-ESD bleeding and
regular aspirin use, but aspirin was discontinued 1 week before
the ESD in these studies [62–65].

5.4. Endoscopic biliary and pancreatic sphincterotomy
The risk of post-endoscopic sphincterotomy hemorrhage (PESH) is
not increased with aspirin use (Evidence level 2+). The risk of
PESH has not been sufficiently assessed when clopidogrel or prasu-
grel were continued. PESH is significantly less frequent when blend-
ed rather than pure-cutting current is used during endoscopic
sphincterotomy. Large-balloon papillary dilation after endoscopic
sphincterotomy for extraction of difficult biliary stones has been
associated with frequent intraprocedural oozing and, less frequent-
ly, severe bleeding (Evidence level 2+); no data have been reported
with this technique in patients taking APA.
Alternatives to endoscopic sphincterotomy that eliminate the risk
of bleeding include endoscopic papillary balloon dilation (EPBD)
using small-caliber (≤10mm) balloons and, for obstructing biliary
stones, temporary stent placement without endoscopic sphincter-

otomy. The respective drawbacks of each of these alternatives in-
clude an increased risk of PEP and a high morbidity/mortality in
the case of long-term biliary stent placement (Evidence level 1+).
For endoscopic sphincterotomy, it is recommended: (i) to continue
aspirin (Recommendation grade C), (ii) to withhold clopidogrel or
prasugrel (Recommendation grade D), and (iii) to use blended cur-
rent (Recommendation grade A). For the extraction of large biliary
stones in patients taking aspirin, mechanical lithotripsy is recom-
mended over endoscopic sphincterotomy plus large-balloon dila-
tion (the latter technique should be performed after withholding
any APA) (Recommendation grade D).
If APA discontinuation is considered too risky, EPBD using small-ca-
liber balloons or temporary biliary stent placement should be con-
sidered as an alternative. If EPBD is performed in young patients,
the placement of a prophylactic pancreatic stent should be consid-
ered (if the endoscopist is not proficient in this technique, biliary
stent placement is recommended rather than EPBD). After biliary
stent placement, the patient and referring physicians should be
warned that when used as a long-term measure, stent placement
is associated with a high risk of cholangitis (Recommendation
grade B).
Clinically significant PESH complicates 2% of endoscopic sphinc-
terotomies [66]. Recognized risk factors for PESH include cholan-
gitis, coagulation disorders, institution of anticoagulation within
3 days of endoscopic sphincterotomy, low endoscopist case vol-
ume of endoscopic sphincterotomies, and bleeding observed dur-
ing the procedure [67]. For endoscopic sphincterotomy, blended
current is recommended as it reduces the incidence of PESH
compared with pure-cutting current without significantly in-
creasing the risk of PEP [36,68].
Three studies that assessed PESH in patients taking APA were
identified. In the only prospective study [66], PESH occurred in
2% of patients, regardless of the use of aspirin or NSAIDs in the 3
days preceding the procedure (PESH and APA, 6/298 vs. PESH and
no APA, 42/2299; P = 0.99). In a retrospective case–control study,
similar proportions of patients taking APAwere found among 40
patients with PESH compared with 86 controls without PESH
(13% aspirin and 3% clopidogrel vs. 17% aspirin and 4% NSAIDs
in cases vs. controls, respectively) [69]. In another retrospective
case-control study [70], PESH occurred slightly less frequently in
564 controls who had not taken aspirin compared with 240 pa-
tients taking aspirin (regardless of whether they had continued
or stopped aspirin 1 week prior to endoscopic sphincterotomy).
In that study, PESHwas more strongly associated with co-morbid
illness than with aspirin therapy (P < 0.001 and P = 0.04, respec-
tively). No adequately powered study was identified that as-
sessed the risk of PESH in patients taking thienopyridines.
For the removal of large or difficult common bile duct stones, a
technique that consists of endoscopic sphincterotomy followed
by dilation using large-diameter (12–20mm) balloons is in-
creasingly used with high successful stone clearance rates [71–
74]. However, no data are available for this technique in patients
taking APA. In a retrospective series, intraprocedural oozing and
clinically significant bleeding were frequently observed (32% and
7%, respectively) [75]. Moreover, the only RCT that compared en-
doscopic sphincterotomy alone with endoscopic sphincterotomy
combined with large-balloon dilation found no differences in
rates of successful stone clearance, need for mechanical lithotrip-
sy, or complications [76].
Compared with endoscopic sphincterotomy, EPBD is an alterna-
tive that eliminates the risk of significant hemorrhage, but is less
effective for the removal of large biliary stones and carries a high-
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er risk of PEP [77,78]. Concerns were raised about the risk of se-
vere, life-threatening, PEP in young patients after EPBD, based
upon the results of amulticenter US RCT. This trial showed higher
rates of severe morbidity following EPBD compared with endo-
scopic sphincterotomy (P = 0.004), including severe PEP
(P = 0.01) [79]. However, this trial was performed before the use
of pancreatic stents for prophylaxis of PEP. Therefore, placement
of a prophylactic pancreatic stent should be considered in pa-
tients undergoing EPBD, if the endoscopist is proficient in this
technique [80,81].
Insertion of a nasobiliary drain or biliary stent without endo-
scopic sphincterotomy is another therapeutic option to avoid en-
doscopic sphincterotomy-associated bleeding. Biliary endoscopic
sphincterotomy is not necessary for inserting single plastic or
metal biliary stents [82]. Stent insertion allows biliary drainage
in cases of acute suppurative cholangitis [83]. It has also been re-
ported to partially or completely dissolve biliary stones in >50%
of cases, facilitating subsequent extraction [84–87]. It should be
considered as a bridge towards more definite therapy, as compli-
cations (including death in up to 6.7–16% of cases) of long-term
stent placement in this setting are frequent during long follow-
up [84,88].

5.5. Endoscopic ultrasound-guided fine-needle
aspiration
Based on limited data, aspirin does not increase the hemorrhagic
risk of endoscopic ultrasound-guided fine-needle aspiration (EUS-
FNA) (Evidence level 2+); no data were found for thienopyridines. In
the case of pancreatic cystic lesions, EUS-FNA could carry a higher
incidence of bleeding compared with other lesions but data are
conflicting. After EUS-guided brushing of pancreatic cysts, severe
delayed bleeding has been reported in patients receiving anticoa-
gulant therapy, evenwhenwithheld before the procedure (Evidence
level 2–).
It is recommended that thienopyridines are discontinued before
any EUS-FNA and that aspirin be withheld before EUS-FNA of pan-
creatic cysts in patients with a low risk of thrombotic events. EUS-
guided brushing of pancreatic cysts is not advised in patients re-
ceiving any APA, even if these are temporarily discontinued (Rec-
ommendation grade D). For other EUS-FNAs, aspirin should not be
discontinued (Recommendation grade C).
Prospective studies have shown that bleeding following EUS-FNA
is rare and occurs in <1% of unselected patients [89–94]. One
prospective study assessed the risk of bleeding complicating
EUS-FNA in patients taking aspirin/NSAIDs [95]. In this study,
241 lesions were sampled, including solid tumors, cysts and as-
cites with a mean of approximately 2.5 passes using a 19G or
22G needle. There was no significant difference in bleeding be-
tween those taking aspirin/NSAIDs (0 of 26 patients) compared
with controls (7 of 190 patients). No difference was detected be-
tween groups in terms of cellular yield. There are no studies iden-
tified that assessed bleeding after EUS-FNA in patients taking
thienopyridines.
The risk of bleeding may be greater when EUS-FNA is performed
for pancreatic cystic lesions. In two prospective cohort studies
bleeding occurred in 5.5% of 72 patients, and one of the patients
required surgery [94,96]. However, in a prospective multicenter
cohort study that included 341 patients no bleeding occurred
[97]. In four prospective studies of EUS-guided brushing of pan-
creatic cysts, severe bleeding occurred in 1.5% of 130 patients, in-
cluding one that was fatal [98–101]. Bleeding was delayed (7–16

days post-procedurally) and occurred in patients who had anti-
coagulant therapy discontinued at the time of brushing.

5.6. Endoscopic stent placement and dilation of
gastrointestinal strictures
No studies have specifically evaluated the bleeding risk associated
with endoscopic dilation or stent placement in patients taking APA
but the overall bleeding risk associated with these procedures is
very low (Evidence level 2+).
For endoscopic dilation of digestive strictures or stent placement,
we recommend not to discontinue aspirin (except when large-di-
ameter pneumatic achalasia balloon dilation is performed), but to
discontinue clopidogrel or prasugrel (Recommendation grade D).
No studies could be identified that have specifically assessed the
bleeding risk in patients on APAwho have undergone dilation or
stent insertion in the esophagus, small bowel and colon. The
bleeding risk associated with these procedures is as follows be-
low.

Stricture dilation
In a study of 1043 dilations of benign esophageal strictures with
bougie or olive dilators, no cases of significant bleeding were re-
corded [102]. The same authors published a series of 2750 dila-
tions of benign esophageal strictures using Savary bougies and
again no major bleeding was recorded [103]. In a study of 472
esophageal balloon dilations, no bleeding was reported [104]. In
a series of 98 balloon dilations of anastomotic strictures of the
cervical esophagus no bleeding complications occurred [105].
However, none of these studies was primarily designed to evalu-
ate the risk of bleeding associated with dilation. A study of the
complications arising from 504 esophageal dilations in 237 pa-
tients with achalasia revealed 4 (1.7%) asymptomatic hemato-
mas, but no clinical bleeding [106]. In addition, there were 7
(3%) perforations.
Regarding colonic or small bowel dilations, no cases of bleeding
were reported in 7 case series of ileal or colonic dilation [107–
113] of strictures caused by Crohn’s disease and surgical anasto-
moses. Two additional case series reported a small number of
bleeding complications associated with dilation of ileal (1/20,
5%) and colonic strictures (1/38, 2.6%) [114,115]. Another study
reported no bleeding complications after dilation of 68-malig-
nant and 26 benign anastomotic strictures [116]. Again, none of
the above studies was primarily designed to evaluate the risk of
bleeding associated with stricture dilation.

Stent insertion
No studies have specifically evaluated the bleeding risk associat-
ed with endoscopic stent placement in the esophagus, duode-
num or colon in patients taking APA.
In the preparation of this Guideline a literature search on self-ex-
pandable metal colonic stent placement was restricted to studies
published after 1995. In a review published in 2002 which inclu-
ded 58 reports of colonic stent placement published from 1990 to
2000, consisting of case reports (n = 38), single case reports
(n = 11), and reviews of the literature or letters (n = 9), a total of
27 bleeding complications were reported in 598 patients [117].
Of these, 24 episodes were mild and self-limited. Only 3 patients
(0.5%) suffered from severe bleeding requiring blood transfu-
sions. A second systematic review of the literature published in
2006 collated 27 studies published between 2000 and 2006 and
included 325 patients with malignant colonic obstruction [118].
There were no reported cases of gastrointestinal bleeding. A third
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systematic review of the literature selected 54 publications, none
of which was randomized [119]. These were mainly case studies,
editorials and literature reviews, involving in total 1192 patients
(791 palliative and 401 preoperative). No cases of gastrointesti-
nal bleeding were recorded. In a retrospective study of102 stent
placements no bleeding occurred, but there were 4 (4%) perfora-
tions [120]. A multicenter prospective study of 44 stent place-
ments revealed one case of hematoma that resolved sponta-
neously and no perforations [121].
In a systematic review of the literature of stents placed in the
duodenum for malignant obstruction, 32 case series, including
10 prospective studies were identified [122]. Among 606 pa-
tients treated, 3 bleeding episodes (0.5%) were reported. In a na-
tional survey published in 1997 there was a bleeding complica-
tion rate of 0.5% (2/434) with self-expandable esophageal stents
[123]. An international multicenter prospective cohort study
conducted between 1996 and 2003 assessed the efficacy and
safety of enteral stents [124]. A total of 188 enteral stents were
placed in 176 patients (88 pancreas cancers, 20 stomach cancers,
15 cholangiocarcinomas, 33 metastases, 8 ampullary adenocarci-
noma, and 16 miscellaneous). Two patients (1%) developed gas-
trointestinal bleeding; no information was given on the severity
and management of bleeding.
American guidelines on the management of APA for patients un-
dergoing endoscopic procedures classified the insertion of gas-
trointestinal stents as procedures with low hemorrhagic risk, in
the same category as colonoscopy or EGD +/– biopsy [20]. The au-
thors of these guidelines suggested that it is possible to insert
gastrointestinal stents in patients taking aspirin and other APA.

5.7. Percutaneous endoscopic gastrostomy (PEG)
placement
There are limited data on the bleeding risk associated with percu-
taneous endoscopic gastrostomy (PEG) placement in patients tak-
ing APA: three recent studies have shown that aspirin does not in-
crease the bleeding risk (Evidence level 2+). We recommend conti-
nuing aspirin in patients undergoing PEG placement (Recommen-
dation grade C). In the absence of appropriate studies, no recom-
mendation can be made for patients taking clopidogrel or a combi-
nation of aspirin and thienopyridines.
Three case–control studies have specifically evaluated the risk of
PEG placement in patients taking APA. A retrospective study ex-
amined 450 patients in three groups: a control group taking no
APA or anticoagulants (n = 50), a group of patients treated with
prophylactic doses of low-molecular-weight heparin (n = 152),
and a group of patients receiving therapeutic doses of heparin,
aspirin, clopidogrel, or a combination of these drugs (n = 248)
[125]. There was no statistically significant increase in bleeding
complications in patients treated with therapeutic doses of APA
compared with the other groups. A second case–control study
compared the risk of bleeding in patients who had continued as-
pirin (n = 106) and in those who stopped aspirin (n = 202) at least
7 days before PEG insertion. There was no statistically significant
difference in the risk of bleeding between the two groups [126]. A
recent retrospective single-center cohort case–control study of
990 patients, including 63 patients on aspirin and 50 patients on
clopidogrel did not reveal any increase in bleeding in patients
taking aspirin or clopidogrel [127].

5.8. Device-assisted enteroscopy
The bleeding risk of device-assisted enteroscopy (using either sin-
gle- or double-balloon or spiral techniques) in patients taking APA

has not been formally evaluated. We recommend continuing aspi-
rin and considering discontinuation of thienopyridines (Evidence
grade D).
During the last 10 years, improvements in enteroscopic tech-
niques have rendered push enteroscopy obsolete except for eval-
uation and treatment of the proximal jejunum. A systematic re-
view of the literature regarding device-assisted enteroscopy
using double- or single-balloon techniques and spiral enterosco-
py failed to reveal any studies which assessed the risk of bleeding
in patients taking APA. The overall bleeding risk of enteroscopy
has been estimated at 0.2% [128]. In a study of enteroscopy and
polypectomy, bleeding occurred in 3.3% of patients [129]. Spiral
enteroscopy is a newer technique that may cause mucosal trau-
ma but has not been associated with a specific risk of bleeding
[130].

5.9. Esophageal variceal ligation (EVL)
In the only published small-sized study of prophylactic EVL, the risk
of bleeding was similar in patients taking aspirin or not (Evidence
level 2–). It is recommended that for EVL aspirin is continued (Rec-
ommendation grade C) and thienopyridines are withheld (Recom-
mendation grade D).
The risk of delayed bleeding following EVL (2.4%–5.7%) and scler-
otherapy (4%–25%) is high [131,132]. Five RCTs show that the
risk of delayed bleeding is lower with band ligation than sclero-
therapy [133–137]. One recent case-control study examined the
risk of bleeding following EVL in a subgroup of patients taking as-
pirin [138]. Of 605 cirrhotic patients undergoing 837 endoscopies
for emergent or prophylactic EVL, only 8 were taking aspirin.
Multivariate analysis found no increased risk of bleeding with as-
pirin therapy.

5.10. Hemostatic treatment using argon plasma
coagulation (APC)
There are limited data on the use of argon plasma coagulation
(APC) in patients taking aspirin and other APA. In one study, aspirin
and clopidogrel were not identified as risk factors for delayed
bleeding after APC of mucosal vascular lesions (Evidence level 2+).
It is recommended that aspirin or clopidogrel is continued in pa-
tients undergoing APC of potentially bleeding lesions (Recommen-
dation grade C). In the absence of appropriate studies, no recom-
mendation can be made for patients taking a combination of aspir-
in and thienopyridines.
APC is often used to treat vascular lesions of the gastrointestinal
mucosa such as angioectasia, gastric antral vascular ectasia
(GAVE or watermelon stomach)and radiation proctitis [139]. In a
retrospective case–control study of APC for hemorrhagic intes-
tinal lesions, 23 of 100 patients were on APA [140]. Although
APA therapy was continued in all patients, there were no im-
mediate complications or cases of delayed bleeding or severe an-
emia.
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