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INTRODUCTION

Direct oral anticoagulants 
(D OACs) ,  a l so  known as 
NOACs (non-vitamin K oral 
anticoagulants), have broadened 
the spectrum of anticoagulant 
therapy in the recent years, after 
almost seven decades when 
vitamin K antagonists (VKAs) 
were the only oral anticoagulant 
therapy available. Over the years 
various molecules have been 
developed and employed and 
a transition towards a new oral 
anticoagulant therapy has been 
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ABSTRACT

Management of patients undergoing endoscopy and under treatment with the newer direct oral 
anticoagulants (DOACs) is a common and a complex clinical issue that gastroenterologists have to face 
more and more often these days. The increasing use of DOACs in patients requiring both short- and 
long-term anticoagulation is mostly due to the advantages these agents offer, among which the lack of 
monitoring requirements and the reduced need of dose adjustments are perhaps the most important 
ones. Managing these patients in the peri-endoscopic period implies balancing the risk for thrombosis 
that a certain patient carries and the bleeding risk associated with the endoscopic procedure itself. The 
Romanian Society of Gastroenterology and Hepatology decided to create a consensus paper to serve to 
practitioners and teachers. After reviewing the available published data and existing recommendations, 
a Delphi consensus process was carried out involving the leaders of opinion in this field. After reaching 
expert consensus, we provide herein guidance for a practical approach of DOACs therapy management 
in patients with endoscopic interventions.  
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established. Nowadays these drugs are being increasingly 
prescribed worldwide in patients requiring short and long 
term anticoagulation, accounting for more than 50% of oral 
anticoagulant prescriptions in countries such as UK and 
USA [1-3]. In Europe, the latest results on NOAC utilization, 
presented during the European Cardiology Society Congress 
in September 2017, indicated that 41% of patients were treated 
with NOACs among a cohort of 11,096 patients, from 27 
countries, according to the data from the EORP-AF Long Term 
General Registry [4].

METHOD

In the intention to meet the needs in medical training and 
practice, our Society decided to develop a consensus paper 
to serve as a guide in the approach of gastroenterological 
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patients requiring endoscopy and on new oral anticoagulants. 
Therefore an initiative group was built. Intensive literature 
search was undertaken in all major databases: Pubmed, Scopus, 
Cochrane. After reviewing the available published data and 
existing recommendations, a consensus process was carried out 
involving all the leaders of opinion who wished to participate 
and representing the main university centers in this country. 
The resulting text with literature updates and recommendations 
was circulated and approved, after reaching expert consensus.

PHARMACOLOGICAL AGENTS

Ximelagatran was the first direct thrombin inhibitor to be 
approved on the market, an innovative prodrug produced by 
AstraZeneca [5], being shortly afterwards withdrawn from 
the market due to its serious immunologically mediated 
hepatotoxicity adverse profile [6]. Dabigatran, commercialized 
as Pradaxa® by Boehringer Ingelheim, a novel direct thrombin 
inhibitor designed as a prodrug, was the next DOAC to be 
approved for the prevention of thromboembolic disease 
following hip or knee replacement surgery and for non-valvular 
atrial fibrillation (AF), being available in the EU member 
states as of 2008. Inhibitors of activated factor X became 
commercially available later on, rivaroxaban (Xarelto®), a 
molecule from Bayer, being the one to enter the market in 
2009. Apixaban, developed by Bristol-Myers Squibb, entered 
the European market as Eliquis® in 2012. The latest factor Xa 
inhibitor, edoxaban, produced by Daiichi Sankyo, and first 
marketed in 2011 in Japan, was authorized on the European 
market by the European Medicines Agency (EMA) as Lixiana® 
on April 2015.

DOACs were approved having several benefits over VKAs, 
such as ease of use, favorable pharmacokinetics allowing for 
fixed dosing, lack of anticoagulation monitoring requirements 
and decreased drug-drug and drug-food interactions. DOACs 
have proved comparable efficacy with conventional VKAs 
therapy for the prevention of stroke in AF and for secondary 
prevention of venous thromboembolism, in both randomized 
clinical trials and `real world` data from post-marketing 
studies. Phase III clinical trials conducted in patients with 
non-valvular AF were all randomized, parallel group, active-
control studies, designed to prove non-inferiority to warfarin. 
The RE-LY trial compared dabigatran [110 mg twice daily (bid) 
or 150 mg bid] with dose-adjusted warfarin [7]. The ROCKET 
AF trial compared 20 mg once daily (od) rivaroxaban, 
respectively 15 mg od in patients with renal impairment 
(CrCl 30–49 mL/min) with dose adjusted warfarin [8]. The 
ARISTOTLE trial compared apixaban (5 mg bid, or 2.5 mg bid 
in selected patients) or dose-adjusted warfarin [9]. A second 
trial on apixaban (AVERROES) was designed as a double 
blind superiority study that compared 5 mg bid apixaban (or 
2.5 mg bid in selected patients) with ASA (81–324 mg at the 
investigator’s discretion) in patients who were unsuitable for 
warfarin or in whom warfarin therapy was unsuccessful [10]. 
In all these trials, DOACs non-inferiority for the primary 
endpoint of stroke or systemic embolism risk reduction was 
demonstrated. As a result DOACs are now recommended 
as a first-line anticoagulant treatment for stroke prevention 
in AF by the European Society of Cardiology [11] and the 

American College of Chest Physicians [12]. For edoxaban the 
two key phase III studies to introduce it into clinical practice 
were the ENGAGE F-TIMI 48 and Hokusai-VTE trials, that 
randomized patients to receive 30 or 60 mg edoxaban od, 
compared to standardized warfarin therapy, which also proved 
non-inferiority to warfarin [13, 14].

Pharmacokinetic properties
The individual DOACs have pharmacokinetic properties 

that differ. As the knowledge of these differences will allow for 
appropriate decisions in clinical practice regarding interrupting 
and reinitiating DOAC therapy before and after the endoscopic 
procedure, the pharmacokinetic profile of the DOACs 
available will be briefly presented here. In the pre- and post-
endoscopic period there are three important pharmacokinetic 
considerations when holding and restarting a DOAC: time to 
maximum effect, half-life, and drug excretion, half-life being 
influenced by renal function when the drug undergoes renal 
excretion. Table I provides an overview of the pharmacokinetic 
properties of the different DOACs.

Dabigatran is a prodrug which achieves its anticoagulant 
effects through direct thrombin (factor IIa) inhibition, being 
prescribed as a 110 mg or 150 mg dose twice daily. It is absorbed 
in the proximal small bowel and its maximum activity is 
achieved 0.5-2 hours after administration. The mean half-life 
of dabigatran is 12 to 14 hours, according to age and renal 
function. Up to 80% is eliminated through renal excretion 
[3]. Therefore, the dose must be reduced in renal impairment, 
and it should be avoided altogether if the creatinine clearance 
(CrCl) is <30mL/min [15].

Rivaroxaban is a direct factor Xa inhibitor, acting by 
attenuating thrombin formation. It is administered in a single 
daily dose: 20 mg daily for stroke and systemic embolism 
prevention in patients with AF or 15 mg twice daily for 3 
weeks, followed by 20 mg once daily thereafter for the venous 
thromboembolism (VTE) treatment. It is absorbed rapidly 
(tmax 2-5 hours) [16] in the proximal small intestine without 
interacting with food. Its half-life is 5 to 9 hours in younger 
patients and 11 to 13 hours in the elderly [16, 17]. It is partially 
eliminated through renal excretion (66%) and partially 
metabolized by the liver (CYP3A4 and CYP2J2 dependent), 
being contraindicated in patients with advanced liver 
disease (Child Pugh B and C) and severe renal insufficiency 
(CrCl<15mL/min). A dose reduction from 20mg once daily 
to 15mg once daily has been recommended for patients with 
a CrCl between 15 and 30mL/min.

Apixaban is also a direct factor Xa inhibitor administered 
twice daily in a 2.5 mg dose. It is absorbed in the small 

Table I. Pharmacokinetic properties summary of DOACs [15-19]

Characteristic Dabigatran Rivaroxaban Apixaban Edoxaban

Time to 
maximum 
activity

0.5-2 h 2-5 h 3-4 h 1-2 h

Half-life 
(normal renal 
function)

12-14 h 5-9 h 8-15 h 10-14h

Renal excretion 80% 66% 25% 50%
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bowel, with a maximum plasma concentration 3 to 4 hours 
after administration [18]. It goes through a greater liver 
metabolism than rivaroxaban. It has a half-life of 8 to 15 
hours [18]. Thirty-five percent of the drug is excreted through 
feces without previous absorption, and only about 25% is 
excreted by the kidneys. It should be avoided in patients 
with CrCl<15mL/min and used with caution in those with 
hepatic impairment. 

Edoxaban, the newest inhibitor of factor Xa, has a dosing 
regimen of 60 mg once daily (the twice daily regimen was 
also trialed, but was associated with greater bleeding risk). Its 
peak effects are seen within 1–2 hours, with a half-life of 10 to 
14 hours. Edoxaban is predominantly eliminated in feces and 
urine, and renal elimination ranges from 35% to 50% [19]. In 
patients with renal impairment, a 50% dose reduction should 
be considered if CrCl is 15–29 mL/min, being contraindicated 
if CrCl <15 mL/min [20]. The drug is also contraindicated in 
patients with severe hepatic impairment or with hepatic disease 
associated with coagulopathy and hemorrhagic risk.

DOACs ASSOCIATED BLEEDING RISK

Anticoagulant therapy has long been disputed due to 
its associated risks, such as bleeding in patients undergoing 
anticoagulation therapy, and DOACs are not spared from 
these adverse effects.

In phase III clinical trials, compared to warfarin, rates 
of major bleeding were significantly lower for 110 mg bid 
dabigatran (p = 0.003) [7] and 5 mg bid apixaban (p < 0001), 
[9] and similar for 150 mg bid dabigatran (p = 0.31) [7] and 
20 mg od rivaroxaban (p = 0.58) [8]. However, gastrointestinal 
bleeding (GIB) was significantly more frequent with a high 
dose (150 mg bid) dabigatran (p < 0.001) [7] and 20 mg 
od rivaroxaban (p < 0.001) [8], but similar for 110 mg bid 
dabigatran (p = 0.43) [7] and 5 mg bid apixaban (p = 0.37) 
[9].  Rates of life threatening bleeding with 110 mg bid and 
150 mg bid dabigatran (p < 0.001 and p= 0.04, respectively) 
[7] and rates of fatal bleeding with 20 mg od rivaroxaban (p 
= 0.003) [8] and 5 mg bid apixaban (no p-value reported) 
[9] were lower when compared to warfarin. Rates of major 
bleeding were similar between the apixaban and ASA groups 
(p = 0.57) in the AVERROES trial [10]. ENGAGE-AF TIMI 
48 edoxaban trial also reported lower bleeding rates (p=0.001) 
for both low-dose (30 mg) and high-dose (60 mg) edoxaban 
when compared to warfarin [13].

GASTROINTESTINAL BLEEDING 
AND ASSOCIATED RISK FACTORS IN 
PATIENTS RECEIVING DOACs

The target DOACs treatment population is represented by 
the elderly, with significant comorbidities and polypharmacy, 
most often including aspirin and/or thienopyridines, and 
NSAIDs, and therefore at increased risk for GIB, even in the 
absence of anticoagulation. Several meta-analyses that included 
randomized clinical trials (RCTs) or post-marketing data 
from real life settings already summarized the risk of GIB and 
discussed the associated risk factors. The Holster et al. meta-
analysis, including 17 RCTs, proved that there was an increased 

risk of GIB among DOACs users compared with standard of 
care, with an overall OR of 1.45 (95% confidence interval [CI], 
1.07-1.97) [21]; however there was substantial heterogeneity 
among analyzed studies. Compared with VKAs, other meta-
analyses of RCTs available in patients with non-valvular AF 
have suggested that treatment with DOACs could increase the 
risk of GIB by 25% [22, 23]. 

Among the different DOACs studied, the highest risk of 
GIB was associated with dabigatran [OR 1.58 (95% CI, 1.29-
1.93)], and rivaroxaban [OR 1.48 (95% CI, 1.21-1.82)] [21].  
Head to head comparison in patients with AF showed that GIB 
was similarly manifested between dabigatran and rivaroxaban 
(OR: 0.98, 95% CI: 0.43-2.25; p = 0.97); this was the case for 
all bleeding events (OR: 1.28, 95% CI: 0.95-1.72; p = 0.11) 
[24]. Among various indications of DOACs, the highest risk 
was seen for patients with acute coronary syndrome [OR 
5.21 (95% CI, 2.58-10.53)], in whom antiplatelet agents were 
co-prescribed [21]. Concomitant antiplatelet use is known to 
be associated with 30% up to 50% higher risk of GIB among 
dabigatran users [25]. Moreover, patients with AF and with 
acute coronary syndrome receive anticoagulant therapy for 
a long period of time, suggesting a therapy duration effect 
for dabigatran and rivaroxaban [26]. Furthermore, it has also 
been demonstrated that higher doses of dabigatran (150 mg 
bid) [25] or edoxaban (60 mg daily) [27] were associated with 
an increased risk of GIB when compared to warfarin and low 
dose edoxaban (30 mg daily) respectively, indicating a dose-
related effect.

Observational data existing to date are, in general, 
consistent with the findings from RCTs. Eight cohort studies 
evaluating exposure to DOACs, and reporting GIB, were 
discussed in a systematic review with a meta-analysis. The 
summary risk ratio (RR) was 1.21 (95% CI 1.05 - 1.39) for 
dabigatran compared with warfarin, and 1.09 (95% CI 0.92 - 
1.30) for rivaroxaban, suggesting a slightly higher risk of GIB 
with dabigatran only, with a significantly increased risk of 
major GIB (RR = 1.30, 95% CI 1.17 - 1.46) [28]. Higher dose 
of dabigatran was also associated with a higher risk for GIB, 
compared to the lower dose, in real life setting. Use of proton 
pump inhibitors (PPIs)/histamine H2-receptor antagonists 
(H2RAs) influenced the observed association in dabigatran 
users, having a modest effect in rivaroxaban users [26]. The risk 
of GIB was reported to increase over the age of 65 in dabigatran 
or rivaroxaban users, particularly concerning people aged over 
75 years [29, 30]. 

Decreased renal function leading to drug accumulation, 
especially for dabigatran which has the greatest dependence on 
renal elimination, is another factor that might lead to higher 
bleeding risk. Pre-existing history of peptic ulcer, including 
infection with Helicobacter pylori or previous GIB, and other 
lower gastrointestinal tract lesions such as colonic diverticula  
or angiodysplasia in the elderly are also reported among risk 
factors for GIB in DOAC users [24, 31]. Patients with a high 
risk of bleeding can be also identified by a HAS-BLED score of 
≥3 [32]. However, balancing all these risk factors contributing 
to a patient’s bleeding risk should not preclude the use of 
DOACs, but indicate an appropriate caution and regular patient 
monitoring. Table II summarizes the risk factors for GIB in 
patients with DOAC therapy.
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MANAGEMENT OF GIB IN PATIENTS 
RECEIVING DOACs

The management options of bleeding complications of 
DOACs can be divided into supportive measures and more 
specific anticoagulation reversal strategies, mostly depending 
on the severity of bleeding [33, 34].  Existing guidelines indicate 
that the decision to reverse anticoagulation should be made on 
a case-by-case basis, weighting the potential risk for thrombosis 
with the risk of continued bleeding [34]. 

When bleeding is not severe, initial bleeding management 
consists of supportive measures, while discontinuing the 
therapy in patients with normal renal function might also 
be sufficient due to the relatively short half-life of DOACs. If 
the anticoagulant is stopped, the coagulation will be restored 
rapidly in most cases (12-24 hours and 5 drug half-lives for 
near complete recovery) [33]. In parallel, the time of the last 
DOAC intake should be determined and laboratory evaluations 
for measuring the anticoagulant effect should be required for 
supplemental information. Activated partial thromboplastin 
time (APTT) has a linear response to dabigatran concentration, 
up to the therapeutic range, so a normal value should exclude 
dabigatran as being the cause for bleeding. In a similar way, 
prothrombin time (PT) indicates if rivaroxaban is in the 
therapeutic range. Apixaban has no significant effect on PT 
[31, 35]. However, there are sources suggesting that these tests 
are unspecific and unreliable indicators for the anticoagulant 
activity and the results cannot be used to determine the plasma 
concentration of the drug [36, 37].

Among further supportive measures, whenever needed, 
oral activated charcoal has been suggested to prevent drug 
absorption, if drug intake was within the past two hours or in 
the case of overdose/intoxication. There is no solid evidence for 
the use of tranexamic acid in bleeding complications of the new 
anticoagulants, but its long proven efficacy in reducing blood 
loss and safety should sustain its use in GIB [37, 38]. Fluid 
replacement and correction of anemia with transfusion of red 
cells or other blood products should be initiated, if appropriate. 
Endoscopic haemostasis could be also performed for stopping 
severe bleeding [34]. In patients with life-threatening bleeding, 

hemodialysis can remove dabigatran, especially in patients 
with renal impairment, as it has a relatively low plasma protein 
binding (35%), but not rivaroxaban or apixaban due to their 
high protein binding (~90%) [33, 35, 39].  Administration of 
prothrombin complex concentrates (PCC) in up to a 40-50 IU/
kg dose has been suggested in life-threatening bleeding, mostly 
based on animal studies, but there is little clinical evidence to 
date that this will reduce bleeding [34, 35]. In all severe and 
challenging cases, advice should be sought from a hematologist.

Specific antidotes for reversing DOACs effects were 
recently approved or are under development. Idarucizumab 
(Praxbind®), a specific antidote for dabigatran is licensed 
for patients with severe life-threatening dabigatran induced 
bleeding. It is a monoclonal antibody fragment binding both 
free and thrombin-binded dabigatran, with 350 times the 
affinity of thrombin, thus reversing its anticoagulant effect 
in minutes [40]. Antidotes for factor Xa inhibitors are not 
yet licensed, but in development, including the new agent 
andexanet alfa [36].

Reinitiating DOAC therapy after GIB
Once hemostasis is secured and the bleeding location has 

been stabilized, it should be safe to reinitiate anticoagulant 
therapy. While making this decision one should take into 
account the severity of bleeding and the risk of recurrent GIB 
versus the risk of stroke. Restarting DOAC at 7 days post-
hemorrhage was suggested based on the experience with 
warfarin [36]. Re-introduction of DOAC will result in rapid 
anticoagulation.  The DOAC could be re-started at the same 
or at a lower dose, longterm PPIs could also be associated, 
which may lower the risk of bleeding, or the patient might be 
switched to VKA if the risk of GIB is high [33, 36].

ENDOSCOPIC PROCEDURES IN 
PATIENTS RECEIVING DOACs

In patients undergoing endoscopic procedures, 
haemorrhage can be usually controlled endoscopically. 
However, thrombosis could result in myocardial infarction or 
stroke, potentially leading to permanent disability or even death. 

Table II. Risk factors for gastrointestinal bleeding [25-27, 29-32]

Risk factor Specifics

Age ≥ 65 years Risk particularly concerning for ≥75 years

High dose administered Particular for: 
Dabigatran 150 mg bid  
Edoxaban 60 mg once daily

Renal impairment (dose reduction recommended 
according to European Product Specification)

CrCl 30–49 mL/min  for Dabigatran  
CrCl 15-49 mL/min  for Rivaroxaban  
CrCl 15-29 mL/min  for Apixaban  
CrCl 15-50 mL/min  for Edoxanban

History of GIB or stomach/peptic ulcer with or 
without Helicobacter pylori infection

Lower GI tract lesions Colonic diverticular bleeding/ Angiodysplasia

Concomitant use of ulcerogenic drugs Antiplatelets/ NSAIDs/ Aspirin/ Steroids

Concomitant use of P-gp and/or CYP3A4 inhibitors May lead to increased dabigatran plasma 
concentrations

P-gp: P-glycoprotein; GIB: gastrointestinal bleeding; NSAIDs: non-steroidal anti-inflammatory drugs
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For these reasons, management of patients on anticoagulant 
therapy undergoing endoscopy implies balancing the risks 
between bleeding due to the procedure, and thrombosis due to 
discontinuation of the therapy. Thrombotic and bleeding risks 
may vary depending on individual circumstances. 

There is a lack of outcome data to guide the gastroenterologist 
in anticoagulation management in a patient undergoing 
endoscopic procedures. As clinical studies are still required in 
order to establish which practices provide the greatest clinical 
benefit, to date, most recommendations primarily reflect 
expert opinion. The European Society of Gastrointestinal 
Endoscopy (ESGE) in collaboration with the British Society 
of Gastroenterology (BSG) [34, 41] and the American Society 
of Gastrointestinal Endoscopy (ASGE) [42] guidelines were 
recently updated, and may assist the physician in the decision-
making process. Management of DOAC for endoscopy is a 
balance between the bleeding risk of the procedure itself, and 
the risk of thrombosis, on a case-by-case assessment of the 
patient specifics. For therapeutic procedures with a risk of 
bleeding and for which a direct hemostatic action is possible, 
prevention modalities are very important and should always be 
available and used (clips, endoloop, etc). The risk of bleeding 

for endoscopic procedures according to BSG-ESGE [34] and 
ASGE [42] is presented in Table III. 

For elective procedures, there is adequate time to plan 
best management of antithrombotic therapy. The endoscopic 
procedure should be performed when the DOAC level is at its 
lowest, so the anticoagulant effect. In general, because of their 
short half-life, DOACs can be continued until shortly before 
the procedure, and because of their rapid onset of action, the 
anticoagulation effect is achieved within a few hours after re-
initiating the treatment [43]. These DOACs properties proved that 
bridging therapy with parenteral unfractionated or low molecular 
weight heparin is unnecessary, obviating the inconveniences 
of heparin therapy and of laboratory testing of coagulation 
parameters [44, 45]. This approach was also proven beneficial in 
the prospective, non-interventional DRESDEN registry on DOAC 
patients, when heparin bridging therapy was used in only 25.3% 
of the endoscopic procedures, predominantly in cases of DOAC 
therapy interruption for longer than 72 hours [46].

For low-risk elective endoscopic procedures the general 
recommendation is to omit the morning DOAC dose in the day 
of the procedure, to allow for a 2 to 3 half-life interval before the 
procedure (very low quality evidence, weak recommendation) 
[33, 34, 36]. 

Table III.  Bleeding risk according to endoscopic procedure [34, 42]

BSG-ESGE Guideline ASGE Guidelines

High risk procedures ◆ Endoscopic polypectomy ◆ Polypectomy

◆ ERCP with sphincterotomy ◆ Biliary or pancreatic sphincterotomy

◆ Sphincterotomy + large balloon papillary 
dilatation

◆ Therapeutic balloon-assisted enteroscopy

◆ Ampullectomy ◆ PEG placement

◆ Device-assisted enteroscopy without 
polypectomy

◆ Treatment of varices

◆ EMR/ESD ◆  Endoscopic hemostasis

◆ Endoscopic dilatation of strictures in the upper 
or lower GI tract

◆ PEJ

◆ Endoscopic therapy of varices ◆  ESD

◆ Percutaneous endoscopic gastrostomy ◆ Pneumatic or bougie dilation
◆  EMR

◆ Endoscopic ultrasound with fine needle 
aspiration

◆  Ampullary resection
◆  Tumor ablation 
◆   EUS with FNA

◆ Oesophageal, enteral or colonic stenting ◆ Cystgastrostomy

Low risk procedures ◆ Diagnostic procedures ± biopsy ◆ Diagnostic (EGD, colonoscopy, flexible sigmoidoscopy) including 
mucosal biopsy

◆ Biliary or pancreatic stenting ◆ ERCP with stent (biliary or pancreatic) placement or papillary 
balloon dilation without sphincterotomy

◆ Device-assisted enteroscopy without 
polypectomy

◆ Push enteroscopy and diagnostic balloon-assisted enteroscopy

◆ Capsule endoscopy

◆ Enteral stent deployment (controversial)

◆ EUS without FNA

◆ Argon plasma coagulation

◆ Barrett’s ablation

EMR/ESD: endoscopic mucosal resection/endoscopic submucosal dissection; ERCP: endoscopic retrograde cholangiopancreatography; EUS: 
endoscopic ultrasound; FNA: fine-needle aspiration; PEG: percutaneous endoscopic gastrostomy; PEJ: percutaneous endoscopic jejunostomy.
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For high-risk elective endoscopic procedures the general 
recommendation is to take the last DOAC dose at least 48 hours 
before the procedure (4 to 5 half-lives). For patients with a CrCl 
30-50 mL/min on dabigatran the last dose should be taken at 
least 72 hours before the procedure (very low quality evidence, 
weak recommendation) [33, 34, 36, 43].

However, the above general recommendations should be 
individualized, taking into account the patient renal function 
and the DOAC used (Tables IV and V) [34, 42, 44, 47]. This 
is due to the fact that the different DOACs available have 
different half-lives, and are eliminated to a lesser or to a greater 
extent via the kidneys, thus renal impairment may lead to drug 
accumulation [48, 49]. Therefore, in patients with impaired 
renal function the DOAC should be discontinued for a longer 
period of time before endoscopy. The renal function should 
be checked before the procedure, especially if the patient on 
DOAC is clinically deteriorating, and a hematologist advice 
should be asked for, in this situation [34]. 

Gastrointestinal endoscopy and the acquisition of tissue 
samples are essential for the diagnosis and treatment of various 
diseases of the digestive system.  One of the main advantages 
of these techniques is providing tissue for histopathological 
examination. Endoscopic mucosal resection is a safe 
technique that has a minimal risk of bleeding, with no severe 
hemorrhage reported in previous studies, including patients 
on anticoagulant therapy [52].

Polypectomy procedure represents the endoscopic removal 
of polyps in order to prevent them from becoming malignant. 
The most common complications of polypectomy are bleeding 
and perforation. The risk of bleeding depends especially on the 
polyp size. It was estimated that each 1 mm increase in polyps’ 
diameter increases the risk of bleeding by 9% [53]. The use of 
pure cutting current also represents an independent predictive 
factor for bleeding compared with blended or coagulation 
current [54]. Prophylactic measures, such as mechanical 
techniques – detachable loop, endoclip or submucosal injection 
of diluted adrenaline have an important role in preventing 
bleeding [55]. 

Endoscopic retrograde cholangiopancreatography 
associates clinically significant hemorrhage in 0.1%-2% of 
sphincterotomies. As risk factors related to this procedure the 
literature mentions coagulopathy, initiation of anticoagulant 
therapy within three days  after the procedure, active 
cholangitis, low experience of the endoscopist [56]. To 
reduce the risk of bleeding sphincterotomy blended current is 
recommended in detriment of pure-cutting current. As well, 
to decrease the risk of bleeding, endoscopic papillary balloon 
dilatation represents an alternative to sphincterotomy for 
biliary stone extraction [34]. 

Endoscopic ultrasound-guided fine needle core 
biopsy (EUS-FNA) is a minimally invasive method with a 
complication rate of approximately 1%–2%. Complications 
include pancreatitis, infection, bleeding, and abdominal pain 
requiring analgesics [57]. Also the size of the needle and the 
number of passes made may also influence the overall risk of 
complications. It is believed also that guided brushing has a 
higher risk of bleeding especially in pancreatic cysts [58].

Esophageal dilatation is performed in certain esophageal 
stricture pathologies or motility disorders. Related to this 
procedure, no significant hemorrhage has been reported [59]. 

Endoscopic stent insertion is proved to be a major 
therapeutic advance because it can be used in various sites of 
the gastrointestinal tract.  It has an important role either as a 
definitive treatment, as a bridge to surgery, or for palliation 
of obstructive syndromes. In this procedure immediate 
hemorrhage rates are low, although consideration should be 
given to delayed severe bleeding [60]. 

Percutaneous endoscopic gastrostomy is the preferred route 
of nutritional support in patients requiring long-term enteral 
nutrition. It is usually considered a safe procedure; however, 
complications may occur. Among them we mention bleeding, 
aspiration pneumonia, internal organ injury, necrotizing 
fasciitis. Severe bleeding is rare, minor bleeding around the 
wound site being more frequently encountered [61].

Endoscopic therapy for varices aims to reduce variceal 
wall tension by obliteration of the varix.  In this case the risk 

Table IV. Pre-endoscopic management of dabigatran [34, 42, 44, 47]

Creatinine 
Clearance (mL/min)

Time to discontinue drug before procedure

Standard Bleeding Risk High Bleeding Risk

>80 24 hours 48-72 hours

50-80 24-48 hours 48-72 hours

30-49 48 hours 72-96 hours

≤29* 48-72 hours 96-144 hours

*Dabigatran should be avoided if CrCl<30 mL/min

Table V. Pre-endoscopic management of factor Xa inhibitors [34, 42, 47]

Creatinine 
Clearance 
(mL/min)

Time to discontinue drug before high risk procedures

Rivaroxaban Apixaban Edoxaban

>90 24-48 hours - -

>60 48 hours 24-48 hours At least 24 hours

30-59 72 hours 72 hours At least 24 hours

15-29 96 hours 96 hours At least 24 hours

In case of urgent surgery, a 12 hours delay of the procedure 
is recommended, if clinically acceptable, following the last 
DOAC dose. Due to the short half-lives of these drugs this delay 
should be sufficient along with further supportive care, and 
haemostatic control. In case of severe bleeding or in patients 
that require an emergency surgery due to trauma or other 
emergencies, appropriate reversal strategies (e.g. idarucizumab 
for dabigatran or adexanet alfa as it will be available for factors 
Xa inhibitors) should be considered [50, 51].

Bleeding risk associated with endoscopic procedures 
per se

It is well known that endoscopic procedures are associated 
with an increased risk of acute GIB.  Most studies suggest 
that this occurs both during endoscopy and up to two weeks 
afterwards. 
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of bleeding is associated especially with delayed hemorrhage 
due to band- induced ulcers [62].

Post-endoscopic management of DOACs
Re-initiating DOAC after endoscopy, provided that 

the haemostasis has been achieved, depends on the nature 
of endoscopic intervention, upon the risk of bleeding 
post procedure and upon the thrombotic risk [33, 34]. It 
is important for the clinician to be aware of the fact that, 
unlike the reintroduction of vitamin K antagonists, which 
results in delayed anticoagulation for several days, the 
anticoagulant effect of therapeutic DOAC doses will be 
achieved much faster, in 2 to 4 hours [34, 42].  Hence, for 
low-risk procedures, the DOAC can be reintroduced in 
therapy in the first 24 hours, and even earlier, at 6-8 hours 
after the procedure, if there has been no significant bleeding 
[39]. For high-risk procedures the re-initiation of DOAC 
should be postponed for 48 hours after endoscopy [33, 34]. 
A longer period of discontinuation could be taken into 
consideration for procedures associated with a high risk of 
delayed hemorrhage, such as EMR and ESD, if patients are 
in a low thrombotic risk category [34]. In patients at a higher 
risk of thrombotic complications, a prophylactic dose of low 
molecular weight heparin should be considered until the 
DOAC can be safely restarted [39]. The DOACs should be 
restarted at the same dose the patient was receiving before 
the procedure.

On the other hand, special care should be given to 
cardiovascular patients under DOAC at risk of developing GIB 
[63]. This emphasizes the importance of the management of 
subjects on DOACs. Therefore, collaboration with cardiologists 
should be considered [63].

CONCLUSION

In recent years there has been an increase in the 
prescription of new oral anticoagulant agents, with a higher 
expansion of their use foreseeable in the years to come. 
DOACs offer some advantages, such as a lower risk of major 
and intracranial bleeding, besides the absence of the need 
for routine monitoring and fewer drug-drug and drug-food 
interactions. However, they are associated with the same 
or even a higher incidence of GIB events as compared to 
VKAs, being thus in the loop of gastroenterologists. Their 
anticoagulant effects are difficult to reverse in an emergency 
situation for the moment, as specific antidotes are not largely 
available or still under development. In the peri-endoscopic 
period they might pose particular challenges for the 
gastroenterologist when it comes to making the appropriate 
decisions for holding and restarting a DOAC, while keeping at 
a minimum the risk for thrombosis, along with the potential 
bleeding risk that an endoscopic procedure carries. While 
limited or no data exists from well-designed clinical trials on 
the perioperative management of DOACs, the present opinion 
paper‘s objective was to be an educational tool providing 
valuable information and recommendations to guide clinical 
decisions of endoscopists. 

Key recommendations:

• For low-risk endoscopic procedures, DOAC dose should be omitted in 
the day of procedure.

• For high-risk endoscopic procedures, the last DOAC dose should be taken 
at least 48 hours before the procedure.  

• The last dose of dabigatran should be taken at least 72 hours before a 
high-risk endoscopic procedure, when it concerns patients with a CrCl of 
30-50 mL/min.

• For more individualized management of DOAC therapy, the 
pharmacokinetic properties should be considered when holding and 
restarting a DOAC, along with the patient renal function and procedure 
bleeding risk.

• DOACs should be restarted in general in 24-48 hours after the procedure, 
upon achieving haemostasis, and depending on the bleeding and thrombotic 
perceived risks of each individual patient. 

• For procedures with a significant risk of delayed hemorrhage, a longer 
period of DOAC discontinuation may be considered, taking into account 
the thrombotic risk and the option for bridge therapy (heparin) to provide 
thromboprophylaxis.
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