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Abstract

Periprocedural management of antithrombotics for gastrointestinal endoscopy is a common
clinical issue, given the widespread use of these drugs for primary and secondary cardiovascular
prevention. For diagnostic procedures, with or without biopsy, no adjustments in antithrombotics
are usually needed. For operative procedures, balancing the risk of periprocedural hemorrhage
with the continuation of antithrombotics against the chance of recurrent thromboembolic events
with their discontinuation may be challenging. Oral anticoagulants need to be temporarily
withheld, and consideration must be given to whether a periendoscopic “bridge” therapy, typically
a low-molecular-weight heparin, should be used in order to minimize the risk of thromboembolic
events. Although some emerging evidence has shown that patients receiving heparin bridging
appear to be at increased risk of overall and major bleeding and at similar risk of thromboembolic
events compared to controls, bridging therapy is still recommended for patients on vitamin K
antagonists who are at high thrombotic risk. Conversely, bridging therapy is usually not needed
for patients taking new oral agents, which are characterized by shorter half-lives, and a rapid
offset and onset of action. Management of antiplatelet therapy requires special care in patients on
secondary prevention, especially those with coronary stents. This review is intended to summarize
the recommendations of updated International Guidelines designed to help the decision-making
process in such an intricate field.
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Anticoagulant therapy

The burden

in developed countries receives long-term anticoagulation,
reaching 8-10% in elderly patients [2]. After decades during
which vitamin K antagonists (VKAs) were the only oral
anticoagulation option, the spectrum of oral anticoagulants

Anticoagulants are commonly used to reduce the risk of
thromboembolic events in patients with atrial fibrillation,
mechanical heart valves, deep venous thrombosis, and
hypercoagulable conditions [1]. These drugs are increasingly
prescribed worldwide, mostly because of the rising prevalence
and incidence of atrial fibrillation. About 2% of the population

*Gastroenterology and Digestive Endoscopy, Nuovo Regina Margherita
Hospital, Rome (Angelo Zullo, Cesare Hassan); *Gastroenterology and
Digestive Endoscopy, Valduce Hospital, Como (Franco Radaelli), Italy

Conlflict of Interest: None

Correspondence to: Cesare Hassan, MD, Gastroenterologia ed
Endoscopia Digestiva, Ospedale Nuovo Regina Margherita, Via Emilio
Morosini 30, 00153 Rome, Italy, Tel.: +39 06 58446608, Fax: +39 06
58446533, e-mail: cesareh@hotmail.com

Received 28 June 2016; accepted 10 September 2016;
published online 7 October 2016

DOI: https://doi.org/10.20524/a0g.2016.0096

© 2017 Hellenic Society of Gastroenterology

has been recently broadened by the introduction of new
oral anticoagulants, also named direct oral anticoagulants
(DOAC:sS), as they directly inhibit either thrombin (dabigatran,
Pradaxa®, Boehringer Ingelheim, Ingelheim, Germany) or the
activated coagulation factor X (rivaroxaban, Xarelto®, Bayer
AG, Leverkusen, Germany; apixaban, Eliquis®, Bristol-Myers
Squibb, New York, NY, USA; edoxaban, Lixiana®, Daiichi-
Sankyo, Tokyo, Japan). DOAC:s offer several benefits over VKAs.
They are prescribed at fixed doses and their anticoagulant
effect is more predictable than that of warfarin, obviating the
need for routine coagulation monitoring. Moreover, the rapid
onset of anticoagulation (within 1-4 h) and the short half-life
of DOACs (9-17 h) make initiation and interruption of therapy
considerably easier than with VKAs. The individual DOACs
have different pharmacologic properties, and the knowledge of
these differences is important in clinical practice (Table 1).
Management of anticoagulants is a common clinical
problem for gastroenterologists. Annually, 10% of patients
taking anticoagulants require temporary discontinuation of
therapy for surgical or other invasive elective procedures, in
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Table 1 Pharmacodynamic characteristics of novel oral anticoagulants

Characteristics Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism of action Direct thrombin Direct factor Xa Direct factor Xa Direct factor Xa
inhibitor inhibitor inhibitor inhibitor
Renal excretion 80% 33% 25% 50%
Time to maximum effect 1-3h 2-4h 1-3h 1-2h
Elimination half-life 12-14h 9-13h 8-15h 6-11h

(normal renal function)

many cases represented by gastrointestinal (GI) endoscopy [3].
Furthermore, major GI bleeding represents a serious
complication of anticoagulant therapy, with an occurrence
ranging approximately from 1-4% per year and a case fatality
rate up to 10% [4,5]. Among patients presenting with acute
upper and lower GI bleeding, up to 15% and 32%, respectively
take anticoagulants [6,7].

The periendoscopic management of patients receiving
anticoagulants, for either urgent or elective procedures, is
challenging, as the thrombotic and bleeding risks may vary
depending on individual circumstances. Practice guidelines
from the European Society of Gastrointestinal Endoscopy
(ESGE) [8-10] and the American Society of Gastrointestinal
Endoscopy (ASGE) [11], recently updated, may assist the
physician in the decision-making process.

Anticoagulants and urgent endoscopy

Both the ESGE and the ASGE guidelines strongly
recommend temporary interruption of anticoagulant therapy
in all patients who present with clinically significant acute
GI bleeding [9,10]. In the setting of VKA-based therapy, the
decision to reverse anticoagulation should be based on the
clinical assessment of the severity of bleeding at presentation.
Evidence to support different strategies for the correction of
coagulopathy is lacking, and this may potentially explain
the large variation in practice among endoscopists [12].
The updated ESGE guidelines on upper GI bleeding have
endorsed the 2008 recommendation by the American College
of Chest Physicians (ACCP) [5] to administer prothrombin
complex concentrate (PCC) or fresh frozen plasma, if PCC is
unavailable, in addition to intravenous vitamin K in patients
with serious, life-threatening bleeding (i.e. patients presenting
with persistent or intermittent hemodynamic instability), in
the case of either therapeutic or supratherapeutic elevations
of the international normalized ratio (INR). For patients who
are not actively bleeding and are hemodynamically stable,
intravenous vitamin K administration may be an option.

Early endoscopy is encouraged, especially if an upper GI
bleeding source is likely, and correction of coagulopathy
should not delay it, according to data from two observational
studies suggesting that endoscopic therapy is safe and effective
even in patients with moderately elevated INR (<2.5) [13,14].
Conversely, there are no data concerning the safety and
effectiveness of endoscopic therapy in bleeding patients whose
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supratherapeutic INR has not been corrected. Therefore,
partial or complete reversal of coagulopathy before endoscopy
is strongly advised in cases of serious or life-threatening
bleeding. In patients at high thrombotic risk with no severe
bleeding, delaying endoscopy may be a reasonable option,
taking into account that the use of reversal agents carries a
small but not negligible risk of thromboembolic complications
and thus needs judicious use in these patients.

Acute GI bleeding in the setting of DOACsS, in contrast
to warfarin, requires a different approach, because of the
drugs distinct pharmacology. Given the relatively short
half-lives of DOACs, their clearance and the consequent
loss of anticoagulation after drug interruption are rapid and
predictable, occurring gradually over 12-24 h in the absence of
renal or hepatic failure. Thus, time is the mostimportant antidote
for DOACs, and the use of reversal agents is less important
than in the case of warfarin. If the patient is hemodynamically
stable and/or responds to resuscitation, it may be reasonable
to simply observe the patient closely and defer endoscopy for
12-24 h, thus allowing the natural clearance of the drug and
the resumption of normal hemostatic functions. Supportive
measures with aggressive fluid replacement are important for
enhancing renal excretion, which may deteriorate during an
acute bleeding event. Conversely, if the patient is persistently
or intermittently unstable, emergent endoscopy may be
appropriate, and strategies to accelerate anticoagulation
reversal should be considered whenever clinically significant
DOAC levels are suspected [10,15]. In this regard, it is
important to underline that routine laboratory tests are not
sensitive for the quantitative assessment of the anticoagulant
intensity of DOACs, although a normal prothrombin time
and activated partial thromboplastin time usually exclude
an anticoagulation effect due to rivaroxaban and dabigatran,
respectively. Apixaban has little or no effect on these tests,
which may be normal in the presence of clinically relevant
drug concentrations [16]. In the absence of more appropriate
laboratory assays to determine the anticoagulant activity
(diluted thrombin time for dabigatran or anti-Xa specific
calibrators, not yet available in most centers), the presence
of a clinically relevant DOAC concentration can be roughly
estimated by taking into account the timing of the last dose
intake, the drug’s half-life, and creatinine clearance (CrCl).

Currently, a specific antidote is available only for dabigatran
(idarucizumab), although specific antidotes for the other
drugs (andexanet alpha, aripazine) are expected to be available
soon. Idarucizumab (Praxbind®, Boehringer Ingelheim)
is a monoclonal antibody fragment that binds dabigatran,



neutralizesits activity with an affinity thatis 350-fold higher than
thrombin, and it is able to completely reverse its anticoagulant
effect within minutes [17]. This drug is now approved in both
US and Europe for use in case of life-threatening, uncontrolled
bleeding or prior to emergency surgery.

The use of non-specific pro-hemostatic agents, including
activated and non-activated PCCs and recombinant factor VIla,
may be considered for life-threatening bleedings associated
with direct factor Xa inhibitors until specific antidotes become
available. However, supportive clinical data are limited to
healthy human volunteers, animal models and in vitro studies,
and a few anecdotal accounts [15]. No study has assessed their
clinical efficacy and safety in patients with active bleeding.

As regards the resumption of anticoagulants following
interruption, both European and US guidelines recommend
restarting therapy in all patients who have an indication
for long-term anticoagulation. According to a recent meta-
analysis, the resumption of VKAs is associated with a significant
reduction in thromboembolic events (hazard ratio [HR] 0.68,
95% confidence interval [CI] 0.52-0.88) and mortality (HR
0.76, 95% CI 0.66-0.88), and with a non-significant increase
in rebleeding (HR 1.20, 95% CI 0.66-0.88) [18]. The timing
of anticoagulant resumption should be assessed on a patient
by patient basis. In a large observational study, restarting
warfarin therapy within 7 days from the index bleeding event
was associated with an approximately twofold increased risk of
rebleeding. Conversely, as compared with resuming warfarin
beyond 30 days, resumption within between 7 and 30 days did
not increase the risk of rebleeding, but did significantly decrease
the risk of thromboembolism while improving survival [19].
These data support the ESGE recommendations that resumption
of anticoagulation between 7 and 15 days following the bleeding
event is safe and effective in preventing thromboembolic
complications for most patients. Earlier resumption, within
the first week, may be indicated for patients at high thrombotic
risk (e.g. chronic atrial fibrillation with previous embolic event,
CHADS2 score >3, mechanical prosthetic heart valve, recent
deep venous thrombosis or pulmonary embolism, known
severe hypercoagulable state). In these selected cases, bridging
therapy with heparin may also be considered [15]. No data are
currently available to guide the timing of DOAC resumption
following a bleeding event. It can be hypothesized that the
principles adopted for VKAs (i.e. resumption of anticoagulation
between 7 and 15 days following the bleeding event) could be
extended to DOACs; however, caution is required because of
their rapid onset of action.

Anticoagulants and elective endoscopy

The recommendations for anticoagulant management are
anchored to the key principle of patient stratification into risk
categories according to procedure-related bleeding and the
underlying indication for long-term anticoagulation, as shown
in Fig. 1. In this regard, there are some differences between
the European [8,9] and the US guidelines [11], which deserve
to be outlined. Traditionally, low-risk procedures include
diagnostic endoscopy, with or without mucosal biopsies, and
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biliary or pancreatic stenting without sphincterotomy. The
ASGE guidelines also include in this category some operative
procedures with rates of bleeding of 1.5% or less among patients
not receiving antithrombotic agents, such as argon plasma
coagulation, Barrett’s ablation, and enteral stent deployment. As
concerns the thrombotic risk, the ESGE guidelines dichotomize
patients into low- or high-risk, while the ASGE guidelines favor
the classification of patients into three risk classes (high, medium
and low), as proposed by the ACCP [3]. This simplification
appears to be very practical, as it clearly identifies patients on
VKAs requiring (high-risk) or not requiring (low-risk) “bridging
anticoagulation’, i.e., therapeutic doses of heparin (typically
low-molecular weight heparin [LMWH]) to minimize the risk
of perioperative thromboembolism during the period while
oral anticoagulation is suspended. On the other hand, the ESGE
recommendations for heparin bridging might be criticized, as
they exclude patients with conditions traditionally considered
to entail a high risk of thromboembolic events, such as those
with non-valvular atrial fibrillation and a prior thromboembolic
event, and/or a CHADS, score of 5 or 6, and those with recent
(within 3 months) venous thromboembolism [3]. A recent trial
involving 1884 patients with atrial fibrillation, who underwent
perioperative interruption of warfarin and were randomized to
bridging with LWMH or placebo, demonstrated that forgoing
bridging anticoagulation was non-inferior to perioperative
bridging for the prevention of arterial thromboembolism
and decreased the risk of major bleeding [20]. However, the
actual evidence is probably not sufficient to alter the ACCP
recommendation for the use of heparin in patients at higher risk
for thromboembolism. Indeed, the proportion of patients with
a CHADS, score of 5 or 6 was low (<3.4%), and the study was
not designed for this subgroup analysis. Results of a randomized
controlled trial comparing bridging versus no bridging in
patients at high risk of thromboembolism (PERIOP-2) are
eagerly awaited [21].

Warfarin

Practice guidelines summarize management strategies by
identifying three typical case scenarios: 1) patients undergoing
low-risk endoscopic procedures; 2) patients at low thrombotic
risk undergoing high-risk procedures; and 3) patients at high
thrombotic risk undergoing high-risk procedures. The general
principle is that anticoagulants can be continued for low-risk
procedures and must be suspended for all high-risk ones. For
low-risk procedures, the INR should be checked during the
week before the procedure to ensure that it does not exceed the
therapeutic level. However, routine discontinuation of warfarin
may be considered even for diagnostic procedures that have a
relevant probability of becoming high-risk, an example being
the case of polypectomy during colonoscopy. In this specific
regard, recent data support the safety of colonic polypectomy of
small (<10 mm) polyps without interrupting warfarin, provided
that endoscopic clips are routinely applied prophylactically [22]
or a cold snare is used, rather than conventional polypectomy,
in order to reduce the risk of delayed bleeding [23]. However,
further data are necessary before current practice can be changed.
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Figure 1 Bleeding risk stratification according to endoscopic procedure in the European and US guidelines

ERCP endoscopic retrograde cholangiopancreatography; EMR/ESD, endoscopic mucosal resection/endoscopic submucosal dissection; PEG, percutaneous
endoscopic gastrostomy; EUS, endoscopic ultrasound; FNA, fine-needle aspiration; PE], percutaneous endoscopic jejunostomy; APC, Argon plasma
coagulation; AF, atrial fibrillation; VTE, venous thromboembolism; CVA, cerebrovascular accident; TIA, transient ischemic attack

For high-risk procedures in patients at low thrombotic risk,
it is recommended to discontinue warfarin 5 days before the
examination. The INR decreases to <1.5 in approximately 93%
of patients within 5 days after interruption. Longer intervals
may be needed if the INR remains in the therapeutic range.

Shorter intervals (last dose taken 3 days preoperatively)
are appropriated for patients who are taking other coumarin
anticoagulants with shorter half-lives than warfarin, such
as acenocoumarol. The INR should be checked within
24 h before the procedure, to ensure that its value is below
1.5. Post-procedure, warfarin can be restarted at the usual
daily dose on the same day, because the achievement of
full anticoagulation after the reinstitution of warfarin takes
several days.

For high-risk procedures in patients who are at high
thrombotic risk, it is recommended to discontinue warfarin
5 days before the procedure, to start a daily therapeutic dose
of LWMH (100 Ul/kg b.i.d.) 3 days before the examination,
and to withhold it 24 h prior to the procedure. Subsequently,
warfarin can be resumed at the usual daily dose on the day of the
procedure, while the daily dose of LWMH should be restarted
on the following day, if the risk of post-procedural bleeding is
deemed acceptably low, and continued until a therapeutic INR
is achieved (approximately 5 days later). In patients believed to
be at high risk for adverse bleeding events, delayed restarting
of LWMH 48 h after the procedures can be a reasonable
option, according to the 2012 ACCP guidelines [3]. LMWH
are usually preferred to unfractionated heparin, as they have
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similar efficacy, even in high-risk patients such as those with
metal heart valves, but are more convenient to use and do not
require intensive monitoring [24]. Intravenous unfractionated
heparin may be a reasonable alternative in patients with renal
insufficiency and/or those requiring hemodialysis, as their
dosing is unaffected by renal clearance.

Some GI endoscopic procedures are associated with cautery-
induced injury, which may result in delayed bleeding, usually
7-10days after the procedure. The resumption of antithrombotic
therapy, particularly full-dose therapy, is a major determinant
of the bleeding risk after invasive procedures, and the use of
bridging anticoagulation further increases this risk. Thus, all
patients should be advised that there is an increased risk of
post-procedural bleeding compared to non-anticoagulated
patients [8,9].

DOACs

Because of their short half-life, DOACs can generally be
continued until shortly before the procedure, and because
of their rapid onset of action, therapeutic anticoagulation
is achieved within a few hours of reinstituting treatment.
These pharmacodynamic properties obviate the cost and
inconvenience of “bridging anticoagulation” with heparin.
In this regard, it is also worth noting that patients with the
highest thrombotic risk (i.e., those with mechanical heart valve
prostheses) are excluded from the DOAC:s indications.



In the case of low-risk elective GI procedures, such as
endoscopy or colonoscopy with biopsy, the ASGE guidelines
suggest continuing DOACs in the periendoscopic period,
following the same management strategy as for VKAs [11].
Safety concerns may arise in relation to this management
strategy, when we consider that in a patient taking DOACs the
intensity of anticoagulation may be relatively high compared to
the average intensity at the peak levels, which is reached about
2-4 h after oral administration. Conversely, the procedure
should ideally be performed when the DOAC is at trough levels,
and the anticoagulant effect is relatively low. This means that the
optimal procedure window is roughly 10 h after the last dose
intake for the drugs given twice daily (dabigatran and apixaban),
and 20 h for rivaroxaban, which is given once daily. On the basis
of these considerations, and until further safety data in this
specific situation become available, the ESGE guidelines suggest
omitting the morning DOAC dose on the day of a low-risk
procedure, so that biopsies can be sampled at a trough level [8,9].

In the case of high-risk procedures, it is mandatory to
withhold DOACs. DOAC interruption 2 days before the
procedure corresponds to approximately 4-5 half-lives elapsed
between stopping the anticoagulantand endoscopy. This ensures
a minimal (3-6%) residual anticoagulant effect at the time of
endoscopy in the majority of patients, allowing procedures
with a high risk of bleeding to be performed safely. Although
all DOACs have some degree of renal excretion, dabigatran’s
pharmacokinetics are the most influenced by renal function, as
80% of the drug is cleared by the kidney. Thus, for dabigatran
an additional day of interruption (3 days overall) is required in
patients whose renal function is moderately impaired (CrCI 30-
49 mL/min) to ensure elimination of any residual anticoagulant
effect. For other DOACS, a longer interruption is not needed,
as there is no significant accumulation of the drug even in case
of severe renal dysfunction (CrCl <30 mL/min). Besides, dose
reduction is usually reccommended in these patients.

According to these considerations, in the case of high-risk
elective GI procedures, the ESGE guidelines recommend
that the last dose of DOACs be taken at least 48 h before the
procedure. That means that the last dose should be given 3 days
before endoscopy. For patients on dabigatran with a CrCl of
30-50 mL/min, the last dose should be taken 4 days prior to the
procedure [8,9].

DOAGC: can be resumed after the procedure, provided that
hemostasis has been achieved, at the same dose the patient
was receiving pre-procedure. It is of utmost importance
for clinicians to be aware that, unlike the reintroduction
of warfarin, which results in delayed anticoagulation for
several days, in the case of DOACs a therapeutic intensity
of anticoagulation is restored within 3 h after a single dose
intake. Therefore, the ESGE guidelines suggest delaying the
reintroduction of DOAC:s for 48 h after a high-risk procedure.
However, for procedures with a significant risk of delayed
hemorrhage, such as a large endoscopic mucosal resection
(EMR) or endoscopic submucosal dissection (ESD), a longer
period of discontinuation may be considered [8,9].

Because of the pharmacokinetic profile of DOACs, the
rationale for heparin bridging in this setting is much weaker
than when VKAs are interrupted [25]. Data from prospective
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registries clearly indicated that patients who received bridging
anticoagulation had similar rates of thromboticevents compared
with those who did not receive bridging, but experienced an up
to 5-fold greater risk of major bleeding [26,27]. These findings
do not support the use of LMWH bridging during interruption
of DOAC therapy for elective procedures.

Antiplatelet therapy
The burden

Antiplatelet agents (APAs) are very useful drugs that are
widely used in clinical practice, mainly for cardiovascular
prevention [28]. A recent Italian survey, involving 3433
consecutive patients visited by primary care physicians for any
reason, found that as many as 25.3% of them were on chronic
APA therapy [29]. Although the clinical benefits are generally
superior to the risks [30], APAs may cause GI and large-bowel
bleeding [31-33]. More than half the patients who present non-
variceal bleeding have been found to be on non-steroidal anti-
inflammatory therapy [34-37]. In addition, the probability of
serious upper GI bleeding events is particularly high when two
APAs were administered, the risk being increased 1.8-fold with
low-dose aspirin alone and 7.4-fold with aspirin and clopidogrel
dual therapy [38]. Dual APA therapy is increasingly used in
clinical practice, not only in patients with drug-eluting coronary
stents, but also in those at high thrombotic risk [39]. Indeed, a
meta-analysis found that aspirin and clopidogrel dual therapy
was more effective than aspirin alone in reducing both the risk
of primary ischemic stroke and its recurrence in patients with
a previous stroke/transient ischemic attack [39]. In a Japanese
series of 3492 endoscopies, as many as 448 (12.8%) patients
were on APA therapy, while 124 of these (27.7%) were on dual,
triple, or even quadruple therapy [40]. Therefore, endoscopists
are not infrequently required to perform an urgent endoscopy
in a bleeding patient in ongoing APA therapy [41].

On the other hand, APAs increase the risk of bleeding
during endoscopy, particularly following different operative
procedures that are routinely performed in clinical practice.
However, major bleeding - requiring endoscopy, transfusion,
hospitalization - may occur even following a cold biopsy.
Retrospective studies have suggested that the risk of overt
bleeding from cold mucosal biopsy overall ranges from 0.02-
0.1%, being distinctly higher in those taking APAs [42,43],
and it increases with the number of biopsies [43]. Indeed,
previous Japanese guidelines recommended discontinuation
of antithrombotic agents before cold biopsy [44], while former
Australian guidelines suggested that it was reasonable to
withhold aspirin 5-7 days prior to endoscopy, restarting it either
immediately afterwards or 10-14 days later if a therapeutic
procedure has been performed [45].

Based on all these issues, the endoscopist should interrupt
APA therapy 5-7 days before endoscopy in all patients to
minimize the bleeding risk, especially when considering that an
unplanned operative procedure (e.g. a polypectomy) might be
necessary. Such a cautious approach is surely also advantageous
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for the patient in terms of bleeding prevention. Nevertheless,
following this procedure, the potential cardiovascular risk
related to the APA interruption is entirely neglected [46]. If
the patient is taking long-term APA therapy for either primary
(presence of risk factors without a previous cardiovascular
event) or secondary (previous myocardial infarction or stroke)
cardiovascular prevention, a cardiovascular event may occur
even when APA therapy is interrupted for only a few days. More
specifically, the majority (60-70%) of serious cardiovascular
events develop within 10 days of APA interruption [47,48].
Consequently, APA suspension before endoscopy could be
extremely dangerous in some patients, the consequences
(infarction, stroke) being potentially life-threatening or
leading to irreversible disability [46]. Therefore, the need for
more appropriate management of APA therapy in patients who
undergo endoscopy should be recognized.

Antiplatelet therapy and urgent endoscopy

APA therapy is one of the main causes of upper GI bleeding,
as these drugs are capable of causing erosive/ulcerative lesions
on both gastric and duodenal mucosa, as well as triggering a
bleeding episode in a pre-existent lesion [31,49]. The role of
APAs in causing colonic bleeding, mainly in diverticula, has
been pointed out more recently [33]. Similarly, small bowel
bleeding caused by APAs, mainly erosive enteropathy, is
increasingly recognized [32].

The management of APAs in a patient who undergoes
urgent endoscopy for bleeding essentially consists of the
decision about when to suspend and restart antithrombotic
therapy. This principally depends on whether the APA
therapy is being administered for either primary or secondary
cardiovascular prevention. Indeed, it has been calculated
that the risk for ischemic events (myocardial infarction and
stroke) without therapy is nearly 10-fold higher in secondary
than in primary prevention (3.11% vs. 0.34% yearly) [46]. The
current ESGE guideline on non-variceal upper GI bleeding
recommends stopping low-dose aspirin in those patients on
primary prevention and consulting the cardiologist for an
evaluation of the risk/benefit of re-starting therapy when high-
risk endoscopic stigmata are detected [10]. In contrast, patients
on secondary prevention should resume APA therapy on
day 3 following index endoscopy, preceded by a second-look
endoscopy at the discretion of the endoscopist, based on lesion
characteristics and/or confidence in effective hemostasis [10].
In patients receiving ongoing dual APA therapy, aspirin should
be continued, whilst clopidogrel resumption/continuation
needs to be decided on a case-by-case basis with immediate
cardiology consultation [10]. In those patients with low-risk
endoscopic stigmata (Forrest IIc and III), either single or dual
APA therapy for secondary prevention should be continued,
whereas the continuation of therapy for primary prevention
needs to be reconsidered with the cardiologist. Switching
from monotherapy with clopidogrel to aspirin should be
also considered [10]. Notably, there is evidence that neither
aspirin nor clopidogrel as ongoing therapy affects ulcer healing
induced by proton pump inhibitors [50].
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According to the recent American College of
Gastroenterology (ACG) guideline for colonic bleeding, APAs
should be discontinued when administered for primary, but
not for secondary cardiovascular prevention [7]. Similarly, the
ACG guideline on small-bowel bleeding management suggests
APA discontinuation in all patients when possible, though with
only a very low level of evidence [51]. However, APA therapy
has been found to be an independent risk factor (HR 5.5, 95%
CI 1.8-16.8) for relapsing angiodysplasia bleeding through the
GI tract [52].

Anti-platelet therapy and elective endoscopy

The management of APAs for elective endoscopy is based
on a balanced evaluation of both procedure-related bleeding
risk and patient-related thrombotic risk [47,53]. Endoscopic
procedures are classified as high- and low-risk for bleeding,
and the patients at high- and low-risk for thrombotic events, as
reported in Fig. 1. Both the British Society of Gastroenterology
(BSG)-ESGE and the ASGE guidelines recommend continuing
APA therapy in patients undergoing elective endoscopy
procedures associated with a low bleeding risk [8,11]. More
specifically, the BSG-ESGE guideline recommends continuing
aspirin for all endoscopic procedures with the exception
of ESD, large colonic EMR (>2 cm), upper GI EMR, and
ampullectomy, for which the risk of thrombosis versus
hemorrhage should be individually balanced [8]. Although
such an approach is generally safe, it should be noted that a
bleeding episode requiring endoscopic treatment following
multiple gastroduodenal biopsies occurred in 2.2% of 45 healthy
volunteers receiving aspirin or clopidogrel monotherapy [54].
In a prospective study, a bleeding episode requiring endoscopic
treatment was observed in 2.2% of 1015 patients who
underwent cold polypectomy for the removal of <10 mm
colonic polyps [56]. Notably, in this study APA monotherapy
(aspirin or ticlopidine) was associated with a 4-fold (95% CI
1.5-10.6) increased risk of bleeding [55]. A recent systematic
review found that the risk of a delayed, but not immediate,
post-polypectomy hemorrhage was significantly increased in
patients receiving APAs [56]: aspirin (odds ratio [OR] 1.7, 95%
CI 1.0-2.4), clopidogrel (OR 9.7, 95% CI 3.1-30.8) and aspirin
plus clopidogrel (OR 3.4, 95% CI 1.3-8.8).

In patients receiving dual APA therapy, only the clopidogrel
should be stopped 5 days before a high-risk endoscopic
procedure when the thrombotic risk is low, whilst a cardiologist
consultation is needed when the patient is at high thrombotic
risk [8,11]. When the thrombotic risk following clopidogrel
interruption is distinctly high (e.g., within 30 days after
coronary stent placement) the operative procedure should
be postponed [11]. Clopidogrel should be resumed after
the procedure once hemostasis has been achieved during
endoscopy [11].

Current guidelines suggest that endoscopic biopsies could
also be performed in those patients on dual APA therapy [8,11].
However, data demonstrating the safety of performing
gastroduodenal or colonic biopsies in patients receiving
multiple antithrombotic agents are drawn from only a single



study with 30 patients [57]. Notably, in this study only a mean of
1.68 biopsies were taken using thin-type biopsy forceps of 2-mm
diameter. Although no delayed bleeding was observed, as many
as 7-9 min were needed in 4 (13.3%) cases until hemostasis
occurred. Therefore, we should sound a note of caution, at least
when multiple gastroduodenal or colonic biopsies are required,
such as during upper endoscopy for anemia diagnostic workup
(at least 4 duodenal and 5 gastric biopsies) or colonoscopy for
diarrhea to exclude microscopic colitis. Indeed, the hemorrhagic
risk increases with the number of biopsies [43].

Concluding remarks

APAs are very useful drugs that are widely used for both
primary and secondary cardiovascular prevention. The
undesired reverse side of the coin is that they are associated
with an increased risk of GI hemorrhage, by causing erosive/
ulcerative lesions on the mucosa or inducing bleeding in an
already existing lesion (angiodysplasia, ulcer, polyps, etc.).
The probability of bleeding is particularly high in elderly
subjects [58]. Moreover, the intrinsic action of APA, namely an
irreversibleblock of platelet function, may cause post-endoscopy
bleeding, particularly following an operative procedure.
Unfortunately, APA therapy discontinuation, even for a short
period (<10 days), is associated with a significant increase in
cardiovascular risk, especially in those patients taking APAs
for secondary prevention [46]. Therefore, the endoscopist is
required to balance the hemorrhagic and the cardiovascular
risk for the individual patient [53]. On the whole, the clinical
consequences of GI bleeding following an endoscopic
procedure are less severe than those of a cardiovascular event.
There is some evidence to suggest that endoscopists tend to
overlook the thrombotic risk for patients when APA therapy
is stopped. A recent survey showed that as many as 26% of 239
US endoscopists stated they would advise discontinuation of all
APAs before performing any endoscopic procedure, including
low-risk procedures, despite the recommendations of previous
ASGE guidelines [59]. Even when the endoscopist possesses
the expertise to judge the endoscopic bleeding risk on the one
hand, on the other he/she may be not familiar with the criteria
for evaluating the cardiovascular risk. Therefore, collaboration
with the cardiologist is crucial, at least for the management of
some patients. Fortunately, updated international guidelines
are now available to aid the decision-making process in such
an intricate field [8,11].
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